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WO 2005/063739 PCT/IB2004/004151 NOVEL QUINOLINE
DERIVATIVES FIELD OF THE INVENTION This application claims
priority to United States Patent Application No. 60/532,725, filed

woReesmablee 23, 2003, which is hereby incorporated by referpoeasmdinies 151

invention relates to novel quinoline analogs and derivatives thereof,
including pharmaceutically acceptable derivatives, such as salts, and
solvates. The compounds of the present invention inhibit the activity of
receptor kinases such as VEGFR and PDGRF that are required for cell
growth and differentiation and angiogenesis. Particularly, the compounds
in this invention inhibit VEGFR/KDR and therefore are useful for
treatment of diseases and conditions 10 that are associated with
VEGFR/KDR activity, e.giovabeenRogiep brbnanviseases such as age-
related macular degeneration. This invention also relates to a method of
using such compounds in tA&EHSEIEEBYRYAKIN oliferative diseases in

mammgal Il ositi
contar:r]ll?'g R o B R e R e s s, o
B P E8 iRt 5#?6%?8[?3%%%&8@%4 WEFL SRormation of a portion of
its DNﬁbIﬁtt@V%m‘%hé%i@éﬁé% ROveh geneing analosh andivistiveiteadsarahdncluding
franmatieniaiyraigpanit toenostical s)cManyatincagestaesCore: REMeEds of the
Rt ArmEReSKARkE 8 raetm@a&ef@daa@amgéscgwag VERIFRAU BHEHIOthat are
rAIE?rreuaftovgé}f %R\A%Wél%ﬁﬁé?on ang gh%log g tcbgr?lg 95, It% tyms't:vund in this
Rihase may S0 result in proliterative dISOrders, sometimes T6sultng In &
INemiRnanY thﬁg{:y%gr)ﬁ(ﬁ"-?et@gf?{&et?F%gﬁ‘?g"k Priatment Fgrﬂéeﬁ?z‘ﬂﬁ%é‘o“dm""s
thabersarcHirted ot b PR B Raprli iy ss 6.5 Sanasrand acbielmidiiisdasgscunhan age-
rEpitg ovatinifa otaesiceativanShieimaréine dioradfesand aatintatelilatupPEifbounds
ithatupetinRs: asr anlRARSHE-A00 SBEQIMAIH arsRRALIS TURsINgYesiiGE and to

rotein !,’I%Q gliferation. Tyrosme kinases may
dermeceL gcas grgo%vét& %ﬁ%ﬁ&gc?%” QJF Sk GER PDGFR, FGFR and

erbB2) or non-receptor . Such 25 kinases

may bg @Q%@Wﬁ@é@%&%?%@%tﬁ@%&&ﬁ@ﬁ&{%ﬁé‘ﬁm BFSEINA into

can cer lgea?ltromtestlna I'ICE,‘I’SS ch.as ICO ctal or stom hc
20 (cedere T e e et H‘;?é‘fﬁcr%aé’%ct%gﬂ%e?"}l%ﬁré%ct’B?Pfﬁi”f taror

%&Nuf&’}%‘?&&ﬁ@@ﬁ’ﬁ%ﬁﬂ&%&rﬂ% ¥R ZheFRNBRsiiR Ainews GRgble of causing
qeltrerefarivaipashitenatively| dhe capcape S nndibs nptiebte thatw@gizhir iyabine kinase
QWAL réaatar senrpitle(fisrdBl:isonslialacd uUENG IeX aRFas: Whénahye.

huma@g@ew@rm;@m@me lRe. E%Qyme%m&&ﬁlé é&ﬁﬂ%ﬁrbrgﬁm% ‘possess

roid canc

nec so necologic Iand th
sra?ﬁheﬁtg}r@'g gomai (o] é)ro\gig%acf(o aet‘rans rane t%onég Sag,%gﬂvrgracenular

rECEpLor tYrosine Kndses may pe tsett
Hﬂﬁﬂﬁt@% E’Fﬁﬂ‘éﬂsg‘?ﬁ\ﬁtﬁfﬁﬁ?n@rﬁﬁ?éﬁmﬁ‘ﬁ@e?%@ﬂ‘g tyrosine residue in proteins and

hence to influence cell proliferation. Tyrosine kinases may be classified as growth factor receptor
(e.g. EGFR, PDGFR, FGFR and erbB2) or non-receptor (e.g. ¢-src and bher-abl) kinases, Such
kinases may be aberrantly expressed in common human cancers such as breast cancer,
gastrointestinal cancers such as colon, rectal or stomach cancer, leukemia, and ovarian,
bronchial or pancreatic cancer. Aberrant erbB2 activity has been implicated in breast, ovarian,
non-small cell lung, pancreatic, gastric and colon cancers. Studies indicate that epidermal growth
facter receptor (EGFR) is mutated or overexpressed in many human cancers such as brain, lung,
squamous cell, bladder, gastric, breast, head and neck, oesophageal, gynecological and thyroid
cancers. Thus, inhibitors of receptor tyrosine kinases may be useful as selective inhibitors of the
growth of mammalian cancer cells.
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WO 2005/063739 PCT/IB2004/004151 -2 EGFR inhibitors may be useful
in the treatment of pancreatitis and kidney disease (such as proliferative
glomerulonephritis and diabetes-induced renal disease), and may reduce

woteeassfubblastocyte implantation and therefore may be usefiigs@mosis:

contraceptive. See PCT international application publication number WO
95/19970 (published July 27, 1995), hereby 5 incorporated by reference
in its entirety. Polypeptide growth factors, such as vascular endothelial
growth factor (VEGF) having a high affinity to the human kinase
insert-domain-containing receptor (KDR) or the murine fetal liver kinase 1
(FLK-1) receptor have been associatetBwith the proliferation of endothelial
cells and more particularly vasculogenesis and angiogenesis. See PCT

e LR BRBISE ) S0l SANE BARIREL e 3 (N RSl (suon

Augus y Incorporat ed by reference In Its ent |re

#HaPRIPEIR A BPHIMARY 8P?naﬁaféﬁﬁfadﬂfs%mtEwef%casﬁomﬁayeduce
seaesely/tblastasy'di sopisaigies | atddhersarscuiRgen vatiibruagionianentive. sBieh PCT
ARAiaete spdiehiRticpusiintpatiyg Ve asedInaplaiteg Sngratoness), hereby
ﬂgm@m@,@@m@,m@@mg@a Kaposi's sarcoma and ovarian, breast,
lung, Pa creqtlc rostate, CQ'QJ}; aQQV% éd rmo d‘th zmcerm;ﬂ] ? Wg
and meﬁl’()pgg fpre or et?lr Can be Ueed T Treat Ryparproliferative aving a
pigsealEally taﬁaedwaﬂg@aﬂﬁ? tP%HRSUﬁ'H&%W&’%‘EﬁR g 5 PeEire fetal liver
e Atidh &t D aeseptaphdicatiesn pesolictatonithuhebrerp\¢EH00 F3BEBthelial cells and
ublighaiduliay GadRbinBET snterasdiapabaatesappiicatiorrubigatipication
M@én\/}{@n@gf/ é&ﬁﬁ@iﬂ#@'ﬂ&%@n@@ﬁ@éﬂ&% 31]99%)9%@‘3 %Id%‘?éféﬂtb? r?@e rence
atentt a lelgatl L{bllcatlon nul beJi W80r8n/12 15 @é@&@g@%ﬁ J rece ¢
gétﬁif)n t5 oggfates patent |ca?f;on num btor may
mekehls MRSt SBEIEF URIREY @té?é%"i?&?@ﬁf’%\ﬁbﬁ&%iﬂ%??eﬁ’ﬁrﬁld@? %?8‘?@53@78'3”3‘“0
dilech@ntolsge 17laldo MacuiaitalddBtateipP alenaniionta) Hice 85 isslaschiuriaposi's
§rodRRGNP SEresRAat0 NaL NRie AP IestiR) PIdthl satipuarnbesnAde
96/ 303&%&&!9&@9&‘@{3&1&@% V\}lg[%)? Bfrbd "&E%U‘\%tl%ﬁf‘\gb@'s% ;feratwe diseases

a,gg%%gltlon tg]!\IC%tIIP " num en S an a internati %%Tﬁfg& application

R
mterna |ona a en ion lication'hu

BAslonIr o s AEPRGs 1y ishos A e Rrek st eignshpstent applicaton
ABtigkEionupl GM 08T HERAB clpYNISheS/Detdrbel b SIRTY RGFUsteBitional patent
ANBAGTRERIAHONB A UsAEPlis AHaNPLD RME0N ALEBPRINVMES States patent

i%%@%ﬁ%&ﬂb@“ﬁ@@ﬁ@@@ugﬁ rcfzﬁet%QQ@AE’ Q@dgigﬁfft@%@%@@uﬁg{ent 3P[;)In‘:atlon
BRI TS CAp a7 100 Ul thles BaeeP e, et et aune
200 RRBAATBRSE 2RI Goy gsbor m@ma%napsqtm SpaRa4EiGyblished October
puldiesti BT BOnipmtreel\i@OR /A8 SRidp hhétridriViaynBer, RADBR/ACE (published
desnadions| RN Pappheatap R bheal eppRiathesiMERR/ 304B& Wo 97/13771
RHRIRREALARE! 167200 Rt L it e RAtARL RAIRR ABRLGAT AP IFE U8R 3141
{published August 31, 1995}, PCT international patent application publication number WO
(3/006059 (published January 23, 2003), PCT international patent application publication number
WO 03/035047 (published May 1, 2003), PCT international patent application publication number
WO 02/064170 (published August 22, 2002), PCT international patent application pubiication
number WO 02/41882 (published May 30, 2002), PCT international patent application publication
number WO 02/30453 (published April 18, 2002), PCT international patent application publication
number WO 01/85796 (published November 15, 2001), PCT international patent application
publication number WO 01/74360 (published October 11, 2001), PCT international patent
application publication number WO 01/74298 (published October 11, 2001), PCT international
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number WO 01/85796 (published November 15, 2001), PCT international
patent application publication number WO 01/74360 (published October
11, 2001), PCT international patent application publication number WO
01/74296 (published October 11, 2001), PCT international -3- patent
application publication number WO 01/70268 (published September 27,
2001), European patent application publication number EP 1086705
(published March 28, 2001), and PCT nternational patent application
publication number WO 98/51344 (pub:fiéhed November 19, 1998). The
foregoing patent and applications are each incorporated herein by

Jefrenca i iheiinRaRHIRR SIS R i dNYENTHIN AN 208, European

aspect, there is proyided a co ing the structure of,for, ,

PR SEENFPIST »BUER L B 100B RO ISR JsoSUAR (o e
imerieatiensh AN GHRAIIERYAR; PYRoaton 1 09TRPE VOSSR (BuRiighivd rBifyERer 19
teolipeThelioatmsnapaigiicnd|dpolialions #e@ad, inpRStepheergin bygaigieare in their
bapsyor X2 is N or CH where --- is a bond; R9 is H or-CH3; R'a is

selected from the group cpsisie B HEGRIERTIERN, -(CR1CRt1)
(C3C8)cycloatkyl, -(CR10R™)i (C5-G8)cycloalkenyl, (C2-Ce)alkenyl,

(CZ-C6!?1 %Ll@lgégéct, there is provided a compound having the structure of Formula {1):

wherein

the —- line in Formula {}) indicates an optionaf bond;

~ wherein .the —— line indicates an optional bond;
x?is 0, 8, or NR® where —— 15 not a bond, or **is N or CH where —-- is a bond;
RYis H or —CHg;

R'® |5 selected from the group consisting of H, (CRYR),CN,
{CRPRM{CsCeleycloalkyl, (CRR')HCs-Cs)oycloalkenyl, (Czwca)aikenyl.l(cz—cg) aliynyl,



-3a- -(CR70R11)r aryl, -(CRtR")i heterocyclyl, and (C,-C8)alkyl, and
wherein the C atoms of R'a can be optionally substituted with 1-3
independently selected Rte groups; Rea is selected from the group
consisting of H, -CH3, -CF3, -CN; -CH2CH3, -OCH3, and -OCF3; R3 and
R3 are independently F; X3 5001 NH; X5 is C where -- in Formula (1) is a
bond, or, where -- in Formula (1) is not a bond, is CH or N; R4 and R7 are

C#@Q?eg rg t}ﬁﬁﬁhe)qﬁ%qﬂ%&mwl an@{@g-@@ a‘l@ngn@WQe%SthB@ ape FRbrdfecan
en

indepe seletted fr c nsistin halogen, -CF3,
be opjignall gyopt ﬁ%‘”ﬁfﬂ& ‘%{ Rt (F)E ?IgNgq)%g’(bCRlel (T
Ca)a‘}a@awcwz@wwmpcégsmw&ao&'iéén {F o o e Aikenyt > 2"

ocK4(C2-Cs) ain 1, -X4 CR10R11 at, -X4 CR10R11 heteroc cl i heteroc ci

t, angs %ﬂ(ﬁgjargﬁ)@ébghdm wherein the C and N atoms of R5 and R6 can
be optiona y substituted with | to 3 independently selected R 13 groups,

or wierdi B5%9nd R6 taken together may form a cyclic m0|e§/ selectedd .
from ¥hés GrabpreonsiB iR HSPAEn b B S arb SN RIVHEHE |§ piprond. s
cnempered heterocyclyl which is optionally substituted with 1 to 3

inde@@%@fﬁ%@l&@mm@ §ERURE XA I8, seleeieddrgrartieroup
cons ﬂ% argﬁm@ anlé,wg S ﬁNrH@ ?)bupqgﬁg@arng o@l(lq)%fgen -CF3, -Ng,

-C(O each R10 and Rtl are independently selected from the
NGroup consisting of H, F, and (C1- Cs) alkyl, or Rt and R taken,together
-mawhrlﬁ%@a?bﬁi@%@r)&'“m?&(ﬁﬁopgrbi&csl?%toxéﬁfac% bon
catpamakaay, be selected together to form a carbocyclyl; each R12 and R53

xaﬁf%? IRYeRERAERtE sels iRy ORY R B OLIME ORI b halea Byl exenstyciyl
:

0, etrazolyl guanidino, amldlno methylguamdlno azido, C(O)Rt4

ang(0), -CF3, - CF2CF3, CH(CF -C 3)2, -OCF3, -0OC
XGRS SOOI SO ATIR I TE A O e

to-DNhHE eI, satﬁqt@(cﬁj?\umam orwllﬁ@(@m RYEAR SkerirasOHR] mey( W&*‘C
miciet IO d PN I I cof SRy B AR B neRE@)BH B¢ #Rd 421 2 membered
ne R wRDMBA R dberIRI ditnQlrbla htdRerdébty DARIAR® grovps;

%4 is selected from the group consisting of a bond, O, NH, -C(O)-, -NHC(O}-, -OC(O})-, -
C(0)0-,
-C{O)NH-, and &; .

each R™ and R are independently seiected from the group consisting of H, F, and (Cy-
Ce) alkyl, of R and R™ taken together may form a carbocyclyl, or two R'® groups attached to
adjacent carbon atoms may be selected together te form a carbocycly!;

esch R™ and R* are independently selected from the group consisting of halogen,
cyano, nitro, teﬁazoiyi, guanidino, amidino, methyiguanidino, azido, —C(O)R"", -C(O}, -CFy, -
CF,CF3, -CH(CFa)z, :
-C(OH)(CFa)z, “OCFs, ~OCF2H, -OCF2CFs, -OC(ONH:, -OC(O)NHR™, -OC(OINRMR™, -
NHC(OR™,
_NHC(O)NH,, -NHC(O)NHRY, NHC(OINR¥R, -C(O)OH, -C(O)OR™, -C(OJNH,, -C(O)NHR™,
C{OINRMR™, -P(O)aHz, P(O)(R ™)z, -S(O)aH, -B{0)R™, -R™, -OR™, -OH, -NH,, -NH, -NHR™ -
NR‘M‘
NRM™RY -C(=NH)NH,, ~C(=NOH)NH, -N-morphalino, {C,-Ce)alkyl, where any of the C atoms
car be optionally substituted with an O atom, (Ca-Ce)alkenyl, {Co-Cg)alkynyl, (C4-Ce)haloalkyl, {Cz-
Ce)haloalkenyl, (Co-Cohaloalkynyl, (G-Celhaloalkoxy, ~(CR™®R")NH,, (CR™R")NHR", -
CNRMR® (CRRINRMR™, and -S(0)n{CF2).CFs)
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P& AR B ERPEHE &

NR14, -NR 14R15, -C(=NH)NH2, -C(=NOH)NH2, -N-morpholino,
(C2-C6)alkyl, where any of the C atoms can be optionally substituted with
an 0 atom, (C2-C4)alkenyl, (C2-C5)alkynyl, (C1-C5)haloalkyl, (CZ-
C)haloalkenyl, (C2-Cs)haloalkynyl, (C1-Cs)haloalkoxy, -(CRt6R77)rNH2,.
-(CR16R17 )NHR74, CNR14R15 -(CR16Rn) NR14R15 and
-S(O)m(CF2),CF3; - 3b or any two 9.2 or any two R73 groups attached
to adjacent carbon atoms may be selected together to be
-O[C(Rt6)(R17)]rO- or -O[C(R16)(R17)]ri>-; or any two R12 or any two
R73 groups attached to the same or adjacent carbon atoms may be
selected together to form a carbocyclayl or heterocyclyl; 5 each R14 and
R15 are indepententy:Seteetadirdin BieugraipBen&stiRFoT Rebas figms may be
alkyl, (GR:GAxGaenlkyh (E6(' TR End-4rt2imefikeled heterocyclyl,

-(CR10R") (CB- Y Ly |
each R16 and rl'\%%%@w F3fly toRIOB Ik Ardchenesaddwiaapeyalybioon

are independ lected f isti
o hyrBGER TEPoCAST ST G & o B e,

(CRAORI @6 B ToTeirynanions -t RIOR LSRR BEREIFS © (O ) A,
reserpeyabikyarchwhesein any oftierat bverreroned Sabstaéisar. and
%@@ﬂsmgﬁﬁl@%gmg&nﬁém@y@y;)(methylene_), or CH (methine) group

which i not aftaches to %&%é&&%ﬂzé'sﬁs%]&&e%%@-{w&rpt&%;&tn&@hﬁmgen. (Cr

atom optionally bears on
PR e e o e ey ol A

T{%I:[l(%ﬂ‘f@@,@aﬂyﬂ@(@lﬂ@ﬂ)ﬁmyﬂy%);and wherein'jis 0; 1, 2, or 3 and when |
is 2 or gn@aﬁgr@FHQBftu@iimyﬂmtth&swmetmrerdﬁtemwmiamd Qrhd restinyl), CH,
! mothjsﬂe%é %?’cﬁﬂ-ﬁe%ﬁ%)%réu{? @gmﬁ@nﬂﬂw&ﬂﬁb@ s AbYagedIemd) §eobp or to a
hd Fis an mteger from 1 to 4: or a pharmaceuticall
n éalf{-%cpurp a fsu%s%ldelt%asgeg‘t}%g%%ﬂm% Bhﬁgngﬁsﬁng of

| It thereof, 20 In a another aspect, there is
prsviRedloskanfiaBeatal CofaR NGRS treaiyllE ey
hyperpesiifersiie idistrtier in Sembwival e Gmphising SThatapelifeaifp the same or
effective amount of a compound, salt, or solvate of the first aspect and a

BP;JQ:BC%%%Q% %9&8,?%?&?'8r-%§‘5r;l§rm|ﬁ g still another aspect, there is
a pharmaceutical compositiop for the 25 treatment.of

hyperp ﬁﬂ?’[é’rﬁ’i% %I%&H%ﬁeﬁ?ra{rmmaﬁntr%% L prisi ﬁnéegetﬁ?rgﬁgta%éa”y
affe clivenareidianbisicaceistip solielc Al aRFtEadY arechidh's SpLlEmRe"

compingti_on .\/\(?th an anti-tumor agent selected from the group consisting
of mitotig INGBIHRIS:BHEY | NG i 2@RNSe @B Bharmaceutical composition for the treatment

of a hyperproliferative disorder in a mammal comprising a therapeutically effective amount of
a compound, sait, or solvate of the first aspect and a pharmaceutically acceptable carrier.

In a still another aspect, there is provided a pharmaceutical compaosition for the
treatment of a hyperproliferative disorder in a mammal comprising a therapeutically effective
amount of 2 compound, salt or solvate of the first aspect in combination with an anti-tumor
agent selected from the group consisting of mitotic inhibitors, alkyiating agents, anti-
metabolites, intercalating antibiotics, enzymeé, topoisomerase inhibitors, biological response
modifiers, anti-hormones, and anti-androgens, and a pharmaceutically acceptable carrier.

In a yet another aspect, there is provided a pharmaceutical composition: for treating a
disease related to vasculogenesis or angiogenesis in a mammal comprising a iherapeuticéﬂy
effective amount of a compound, salt, or solvate of the first aspect, a therapeutically effective
amount of a compound, salt, or solvate of an antihypertensive agent, and a pharmaceuticalty

acceptable carrier.



metabolites, intercalating antibiotics, enzymes, topoisomerase inhibitors,
biological response modifiers, anti-hormones, and anti-androgens, and a
pharmaceutically acceptable carrier. 30 In a yet another aspect, there is
provided a pharmaceutical composition for treating a disease related to
vasculogenesis or angiogenesis in g mammal comprising a therapeutically
effective amount of a compound, sa ? ‘or solvate of the first aspect, a
therapeutically effective amount of a compound, salt, or solvate of an
antihypertensive agent, and a pharmaceutically acceptable carrier. - 3¢
In a further aspect, there is provided a method of producing a compound
having the formula of the first asp ct Wh_h daving the
comprigifigiheagtrestify s @a{’fﬁ?ﬁ c acl a@?n%r%%ﬁ%r%%?ﬁg%a(n) OgH
foRda B4nX drszaRedt] wherReim) Wlth an activating agent; and (b)
contacting the corgesponding product with H2NR'a. In yet a further aspect,
there is provided aNyethod of producing a compound having the formula
of the first aspect, w B X3Rta Rea. is X2 comprising: treating a
having the formula -3d- Described herein are

quinoline compou
corqlgo’umii caﬁagbl\gf modulatlng the activity of receptor kinases

cbmprising: : .
{a) traating a carbcxyiic acid having,.the:‘fqnnuia

R® (n)
RZa ’

with an activating agent; and

' (b) contactzng the corresponding product with HNR™.

In yet a further aspect, there is provzded a method of producmg a compound having

the formuia of the first aspect, wherein

comprismg
treating a qumohne compound having the formhula



such as VEGFR and PDGRF and methods for utilizing such modulation in

the treatment of cancer and other proliferative disorders. Also described

are compounds that mediate and/or inhibit the activity of protein kinases,

and pharmaceutical compositions containing such compounds. Also
described are therapeutic or prophygctic use of such compounds and
compositions, and methods of treating cancer as well as other diseases
associated with unwanted angiogenesis and/or cellular proliferation, by
administering effective amounts of such compounds. In one aspect are

novel quinoline compounds. In another aspect provided are compounds

that madulata m_«?eﬁ\cyrgl%@f,é@ﬁ@p&@ﬁdﬁl@aﬁaﬁc@uﬁﬁr@aﬂéMMEGﬁia@pm: kinases

Kinase L'[%;ﬁ o POEEH \Q\ﬁ%tﬁé%g%pmﬁzmg%@ﬁt%ﬂm% REQESRARER cancer
SEﬁ'hsi‘ filat can se ectlvel maod uate the aCHn Sytgf rece Qrahm%%m the
as@@*hﬁ%ﬂ@ﬁ'ﬂ@%@?@?ﬁrﬁﬁ%o Fﬁi‘/‘é? ZhotRer as Becét proviae % are
sphayapetiicAnesespasiibAsnaPeicR VRTHERENDR GANERAG RishEYTRRYAds. Also
dnglidingrphRsrgasttinabyatoteitabke seiitsutiesofpaederandg wmpesitons, and
R O%}Qg%@ﬁgﬁ% Qéﬂé!é%gi P48 SYhtkesRescicresninsdhatpiepareiDangbgenesis
"&ic

t tabl
ang(rs ¢RIIAL 0?“%‘ rat on By AR %@%ﬂ%tﬂmm%@%lg%@gg@p able

e Another aspec methods eprowd for mg?}tljﬁ d are
KDRNE@FR?%?%S@%HW cB‘I‘WBP&e RYREREH n j the VE ating

GaPRodadst orghareibe eaiital ﬁé&éﬁfaﬁw@?ﬁl&%@Fe%‘?‘ﬂ‘é@‘é?ﬁéé’“ase in vitro
hersing wish. KRBMEGHR? tittreseshesiebevisiéte prespRBopREY e aane selectively
?ﬁth d%@°£&“ﬁ§v%?9é&é&€(‘&§:£&m&ﬁb$i% RORNESIRINgradheIayeLsieatiyr aspect,
gﬁﬁ?%%gﬁ%g%gggu lc\glEc%mé%git{&% HH%EBQ %W%d&i&tﬁg compounds, including

accepta ereof. In et anotper e}ﬁgect

M@ﬁ*&h@ﬁ%@@elﬁ%ﬁvmﬁﬁ?&mﬁc ?ra‘f &h Gt &R anti-neopia 2%?0 gog(rjlw are
athesfipttimesarmutie oprrrERiPR Ot fgdiuIAfT Compliag oF%{"po"mds and
siicalcansaptehie saittherkofetneonbaspetiaratmdpaimers\ited for
05@ in (')KHEQE@HQO%ZQ"@ RiitAL 1de2RQ4 0 0dckktirg - F&{b R\Rama fR@iulating
campour%s.e Igr phear_r%égeﬁp ! uzlaacc gt%%cﬁﬁstﬂ&éwt'MImwﬁ\,%kﬁ KDRIVEGFRZ2
kingse. In yet another aspect, provided are methods for treating patients comprising
administering a therapeutically effective amount of a VEGFR2-modulating compound, or a
pharmaceutscally acceptable salt thereof. In yet another aspect, are combination therapies
involving administration of an anti- neoplastic agent and an effective amount of a VEGFR2-
rmodulating compotnd, or a pharmaceutically acceptable salt thereof.
in ohe aspect are compounds of Formuia (i)



5 is selected from the group consisting of XIRT 0 7t10 'X2 the --- line
indicates an optional bond; X1 is a bond or -C(O)NH-; 10 X2 is O, S, or
NR9 where -- is not a bond, or X2 is N or CH where ----- isa bond; R9is

- . Rte and R16 are selected from the group consisji fH,
wo?@g{z%‘?‘{?f ﬁE%ﬁoM/eousl
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CN, -(CR10R1 )i-(C3-C6)cycloalkyl,
-(CR'OR")i-(C5-C6)cycloalkenyl, (C2-C6)alkenyl, (C2-C6)alkynyl,
-(CR'OR")i-aryl, -(CR'OR" )I-heterocyclyl, and (C1-C6)alkyl, and wherein
the C atoms of R18 and 15 R14 can be optionally substituted with 1-3
independently selected R12 groups; Rte and R2n are selected from the
group consisting of H, -CH3, -CF3, -CNi ~CH2CH3, - OCH3, and -OCF3;
R3 and R8 are independently F; 20 X3is O or NH; X5 is C where ---- in
Formula (1) is a bond, or, where ---- in Fq![{nrjnula (i) is not a bond, is CH or
N; WO 2005/063739 PCT/IB2004/00415~5 K2~and R7 are
independently selected from H, halogenj -CHB, atd CF3; R5 and R6 are
independently selected from the,group-consisting of H, halogen, -CF3,
-N3, -NO2, -OH, -NH2, -OCF3, | X4(¢RtOR" )1CN, -X4(CR10R") (C3.C8)
cycloalkyl, -X4(CRtOR")1-(C5<8 yeloalkenyl, -X4(C2-C5) alkenyl,
-X4(C2-C6)alkynyl, -X4(CR10R ryp-—ﬁ?f(CRtOR")1-heterocyc|y|,
heterocyclyl, and -X4(C1-€8)alkyl, ahd wherein the C and N atoms of R5
and R can be optionally substituted with 1 to 3 ind&pendently selected
Rdetiiroups, or wherein R5 and R taken together may form a cyclic 10
moietyselected, fEgmiBRIRFAKAGORDsIIGI®bA:A-10 membered
carbocyclyland a 4-12 membered heterocyclyl which is optionally
substittked with 1 to 3 independently selected R13 groups; X4 is selected
from thWnsisﬂng of a bond, 0, NH, -C(O)-, -NHC(O)-, -OC(O)-, -

is selected from the group consisting of
IR o]

/
%;N ) YR
id T\

RB and

Rzn
--‘.:;_:-__:X2

the --—- line indicates an optional bond,

X' is a bond or —C{O)NH-;

X%is O, S, or NR® where —— is not a bond, or X is N or CH where -—— is a bond;

R?is H or -CH;

R'™ and R'™ are selected from the group consisting of H, -(CR"R"")CN,
(CR"R™)(Ca-Cy)eycloaliyl, CR"R"")-(Co-Co)cycloalkenyl, (Co-Celalkenyl, (CrColalkynyl,
(CR™R™)raryl, {(CR'R"")-heterocyclyl, and (C1-Co)alkyl, and wherein the C atoms of R™ and
R can be optionally substituted with 1-3 independently selected R* groups;

R* and R? are selected from the group consisting of H, -CHa, -CF3, -CN, -CH,CHa, -

OCHs, and
-QCF3;
R® and R? are independently F;
X% is O or NH;
X% is C where —-- in Formula (1} is a bond, or, where ~—- in Formula (1) is not a bond, is

CHorN;
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C(0)0-, -C(O)NH-, and S; 15 each R10 and R11 are independently
selected from the group consisting of H, F, and (C1-C6)alkyl, or R1D and
R" taken together may form a carbocyclyl, or two R10 groups attached to

W@g %ﬁggﬁgrbon atoms may be selected together to form af@fﬁﬁ?ﬁ/{ﬁ%bﬂﬂ
c

each R12 and R 13 are independently selected from the group consisting
of halogen, cyano, nitro, tetrazolyl, guanidino, amidino, methylguanidino,
azido, -C(O)R14, -C(O), -CF3, - 20 CF2CF3, -CH(CF3)2, -C(OH)(CF3)2,
-OCF3, -OCF2H, -OCF2CF3, -OC(O)NH2, -OC(O)NHR14,
-OC(O)NR14R15, - NHC(O)R14, -NHC(O)NH2, -NHC(O)NHR14,
-NHC(O)NRt4Rt5, -C(O)OH, -C(O)ORB4, -C(O)NH2, -C(O)NHR14,
C(O)NR74R15, -P(0)3H2, -P(0)3(R14)2, S(O)3H -S(O)mR14 -R14
-OR14, -OH, -NH2, -NH, -NHR14, - 25 NR -NR 14Rt5, Cé NH)NH2,
-C(= N(Bkﬁ&ﬁﬁ*za’ﬂ“}?&ﬂ%}?&ﬂ%s?‘%@@&lﬁy E\ﬁﬁ‘a}e%% C atoms
can berSptio Rakyedudssnsentivwetecerd Gamdhe ofop-copyisiaaffiH, halogen, -CFs, -Ns,
(,Q%CG)alkynyl (C1-C5)haloalkyl, (C2- C6)haloalkenyl,
(% Wb GR* I\‘Y@“@@@W} (GBI BRIGAMNBR(CR™R)-(Cs Ca)

R16|?é 7), NHR14 CNR14R'5, -(CR16R17) ),NR 14 R's, and

30 or any two R rany t +L3.groups attached to

0 oy MR IR ) MR ol AP S
#JC(R16)(R17)]r0- or -O[C(R'0)(Rt7)],+'-; or any two R12 or any two R13
Qens Mlaced ihdhm IRTeand Rdjaasf Bédna IR atAIHS Jpiydle aekaitied with 1

&93 ﬁggsge%éﬂﬁ ARG W%%Vﬁ%nww%ggﬁzaﬂay form a cyclic
2004/004151 -6r each R 14} aQ(? S q ?%i bered
froiR e Rl BebnE € o%n(sgﬁn%‘l Tg cyc 853 Fig %}1
Apjareryrly! Mach erRUP PRI RS ERA] Yt ngroups:
(CRtOR")Hdiemeqiﬂm w@re@mmsﬂymylba éa@h @IB*&MQMWHF@!O)- -0C(0)-, -

@endently selected from the group consisting of hydrogen, (C1- 5
@ %s C14) aryl, 4-12 membered heterocyclyl,

11 SR R LA e OIS ot 7, an

hetero fein ar ove-men subs
¢@n¢p»a§mgoaf%wgctﬁaettﬁw feqs@etm@mgnaﬁeofrmwkmﬁ.ﬁe)sg%efpaﬁamed to
\whjiglariscavbatiactsadaioba seiddge toaSiEr SOPawbereio a N, o or S

atom opkisy M BhERESaNiGRISEGIOMY Seittbs e Hesplepteshétany iiegsgern

(ﬁ)ﬂSlSHﬁ}g %ré]zgi Qm{mgaalm{b Mehnfighaaliivh, beCO@IERL.ERA -CF, -

Dally(CI-Cayalkyl];
CfJgC Fs, -CH(CF :35/2],1 Kyl

-C{OH)(CFa)z, -OCF3, -OCF,H, -OCF;CFs, -OC(O)NH;, -OC({O)NHR, -OC(O)NR™R", -
NHC(O)R™,

NHC(O)NHz, -NHC(O)NHR™, -NHC(O)NR'*R", -C(O)OH, -C(O)OR™, -C(O)NH;, -C{O)NHR™,
C{OINRR', -P(O)gHz, -P(O)(R ™)z, -S(O)aH, -S(O}R™, -R™, -OR™, -OH, -NHg, -NH, -NHR™, -
NRM

NR¥R, -C(=NH)NH,, -C(=NOH)NH,, -N-morpholino, (C,-Ce)alkyl, where any of the C atoms
can be optionally substituted with an O atom, (Co-Ce)alkenyl, (Co-Ce)atkynyl, (C-Ce)haioalkyl, (Co-

Cojhaloalkenyl, (C,-Ce)haloalkynyl, (C-Cahaloalkoxy, (CR'R')NH;, (CRR")NHR™, -

CNR¥R™, -(CR™R")\NR"R", and -8(0)n(CF2),CFs;
or any two R' ar any two R™ groups attached to adjacent carbon atoms may be
selected together to be -O[C(R™)R)}0- or -O[CR YR a1
or any two R or any two R™ groups attached to the same or adjacent carbon
atoms may be selected together to form a carbocyclyl or heterocyclyl;
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and wherein jis 0, 1. 2, or 3 and when j is 2 or 3, each CR'OR" unit may
be the same or different; and whereinnis 0, 1, 2, or 3, and mis 0, 1 or 2;
and wherein g. is an integer from 0 to 5, and r is an integer from 1 to 4; 15

%mg%gaceutlcally acceptable solvate or pharmaceuticg)ly, aeCeRiatle
sa

hereof. In one embodiment are compounds having the structure of
Formula (I), wherein ~~A S~'~is: 0yt X3Rla 6\ Rte X2 20 wherein R'a,
R2a, X2 and X3are as defined in connection with Formula (I). In further
embodiments provided are compounds where (a) n and m are both 0; (b)
X4 is 0; (c) R4 and R7 are both H; (d) Rea is CHS3; (e) R4 and R7 are
both H, Rea is CH3, and n and m are-§eoth 0 (and further, wherein X2 is
either 0 or S); (f) X2 is either 0 or S; or (Q) R4 R5, and R7 are all H.

gg*;ggggﬁw S R %?‘%% oe%ﬁ 5o BFRECE ik

ereln

(65—&;)w@C@Mdﬁﬁrﬁeﬁ?ﬁ‘laﬁf%ﬁﬁé}bﬁﬁ?ﬂiﬁﬁ@reaﬂﬂoéﬁ%sw&\’éﬁ“()l"“)rﬂ@"f‘s
- RRIQR rretbrosyobjdramey4 is a bond or 0; or (2) R6 is
-X4(ClGspatiara afithidniepehitntdy snddted/ffan 0RDO63 7@ Bsisting of hydrogen, (Cy-

1418200 Sl4s7 ImeRrRIViEed, 3reiappounds
(ﬁgv%{# t%éﬁ%ﬁrg b5 m%ﬁ%%%wﬁvﬁ%ﬂrgmm@ubﬁm(@ IS: %%Rla Rea 5
e?iré‘mﬁ'he"ﬁﬁg 3 |ye) ‘as defined in connection with Formula (I 8_'
and i 679 whess R ANGH féﬁﬂ?@ﬁrﬁ@ﬁmﬁga&w&a‘?ﬂﬁ&awagswl%%s@ﬁ\s&%
(remylbe g lp Goebistingoup which is not attached to a halogen, SO or SO, group orto a

N, O or S atom optionally bears on said group a substituent selecied from the group consisting of
hydroxy, halogen, (C-Cyq)alkyl, (C4-Ca)alkoxy and -N[(C-Cy)alkyl][(C1-Ca)alkyl];

and wherein j is 0, 1, 2, or 3 and when j is 2 or 3, each CR™R"" unit may be the same or
different; ' ‘

and whereinnis 0,1, 2, 0r 3, andmis 0, 1 or 2;

and wherein g is an integer from 0 to 5, and ris an integer from 1 to 4,

or a pharmaceutically acceptable solvate or pharmaceutically acceptable salt thereof.

In one embodiment are compounds having the structure of Formula (I}, wherein

Eﬂ \ R2a
sff-"t.':xz ,

wherein R, R?, X2 and X3are as defined in connection with Formula (1). In further embodiments
provided are compounds where (2) n and m are both 0; (b) X*is O; (c) R* and R” are both H; (d)
R is CH; (e) R* and R’ are both H, R? is CHs, and n and m are both 0 (and further, wherein X?
is either O or SY; (A X7 is either O or S; or (g) R*, R®, and R’ are all H. Where R*,R° and R are H,
an alternative embodiment is directed to compounds wherein R% is CHg, n and m are both 0, and
x? is either O or S; this embodiment may further include compounds, wherein (1) R®
is -X4CRPR")-heterocycly!, and X' is a bond or O; or (2) R® is -X*(C4-Cg)alkyl, and X* is a bond
or O.



of -(C3.CB)cycloalkyl, -aryl, -heterocyclyl, and (C1-CB)alkyl all of which
may be optionally substituted with 1 to 3 independently selected R12
groups. 10 In another embodiment are compounds having the structure of
F ), wherein '1'~Ais: X1R1b Rzb R9 15 wherei '
Woazné%é%% as defined in connection with Formula (I). In a’?ﬁgeﬁ}mmﬁ%%]
embodiment are compounds in which X3 is NH. In yet further
embodiments are such compounds in which (a) X1 is -C(O)NH-; (b) R2b
is -CH3; or (c) R2b is CH3 and n and m are both 0. Where R2b is CH3
and n and m are both 0, another embodiment is directed to compounds in
which X1 is -C(O)NH-. This embodimedt-may further include compounds
where (1) WO 2005/063739 PCT/IB2004/004151 -8 R6 is
R B SR 38 PR D RC Bl o romusa o,
werigibunds having the structure of Formula (1) selected from the following
group ISting of: 5 5-[(7-chloroquinazolini-4-yl)amino]-N,2-dimethyl-1
H-indole-il-carbo;amide, 6-[(7-iodoq u inoli n-4-yl)oxy]-N,2-d i
methyl-}?benzo ran-3-carboxamide,
. N-2-dimethyt6-[(7ispyridin-4-ylquinolin-4-yl)oxy]-1-benzofuran-3-carboxami
de, N-2-d imethy I-6-[(7-pyrid
in-3-yquinolin-4-yl)oxy]-1-benzofuran-3-carboxam ide,
N-2-diwgethyl-6-[(7-pyrid in-2-ylq uinol i
n-4-yl)@xy|- -Benzofuran-3-carboxa m ide, 10
ethyl-6-[(7-pyridin-4-ylquinolin-4-ylloxy]-1-benzothiophene-3-carbo
N-%Egimethyl-5-[(7-pyridin-4-y|quinolin-4-yl]amino]-1
i -1-carboxamide, N, 2-dimethyl-5-
7-p¥¥idin-3-ylguinolin-4-yl)amino]-1 H-indole-1-carboxamide, 6-{[7-(2-fu
! ')i%'"i@ﬁti iili%-a[»@oxy};-rd&l ezéaﬂfm@_ahyl_&riae%mfw?g&rﬁatgﬁwﬁmiﬂ@,, 0. In a further
-2dimethyl-6-[(7-pyridin-3- inolire4-yl)oxyl-l:benzothiophen -
e B e, 16 .1 NI bty o O BREGroup _ consistng
o) G AnetS A SN ot 6?&¥Piﬂ‘y|ﬁ595¥](9\¥%éﬁfh¥bﬁib|9i-Wh"’“ mey be. optionaly
bantittadaritB!dafiosensidents erqKd 8)-Brormsthoxymethyl) pyrrolidin-1-yl]
carbonyikepaotinbéditeaist NoRedimuathglidg the structure of Formula (1), wherein

benzothi e-3-carboxamide,
“U
A
</

is:

wherein X', R™ R® and R® are as defined in connection with Formula (1).

in a further embadiment are compounds in which X® is NH. In yet further embodiments
are such compounds in which () X is ~C(O)NH-; (b) R™ is ~CHa, or (¢) R is CHz and n and m
are both 0. Where R® Is CH; and n and m are both O, another embodiment is directed to
compounds in which X' is -C(O)NH-. This embodiment may further inciude compounds where (1)



N,2-dimethyl-6-[(7-pyrimidin-2-ylquinolin-4-yl)oxy]-1-benzothiophene-3-car
boxamide, 20
N,2-dimethyl-6-[(7-py(midin-2-ylquinolin-4-yl)oxy]-1-benzofuran-3-carboxa

qu(ggmgu{,@ bromoquinolin-4-yl)oxy]-N,2-dimethy-|
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benzoturan-3- carboxamide, 6-[(7-bromoquinolin-4- yl)oxy]PﬁTélglzr%é’%O‘ﬂISl
-benzothiophene-3-carboxamide,
6-[(6-iodoquinolin-4-yl)oxy]-N,2-dimethyl-|
-benzothiophene-3-carboxamide, 6-[(6-iod oquin of in-4-yl)oxy]-N,
2-dimethyl-I -benzofuran-3-carboxamide, 25
N,2-dimethyl-6-[(6-pyridin-4-ylquinolin-8yl)oxy]-1-benzofuran-3-carboxami
de

PRt Ui AR S THE R IR S Rt et 1 S

Ga[:(S{tnﬁ@Lroxyqu|noI|n-4-yI)oxy]-N,2-d|methyl-1-benzoth|ophene-3-carboxa
mide, in another embodiment are compounds having the structure of Formula (1) selected from

Mgfglmgél&&%,{gs%mthylpyrrolldlnyI -2-yl)ethoxy]quinolin-4-yl}oxy)-1-

benzothiophene

8: W?"r%'% m%g ) mﬁwg dﬁ'ﬁh&%g}%ﬁdslﬁ&gﬂgﬁ] EE{?FB carboxamid

&-1(@RIearrBxIylrBie: ﬁ' mw & _

imetdiyletnérhuridin-3uatiboitehidiey Hi RrEphein@-@epoxamide,

%rtﬁm&@h@rmquwmm Ayhesii-l-pengattsarcBrentmxsoritdde,
f nHW%@nMIMm!M dadioxan-nenzetbispbene-3-carb

oxam| il

e ooy L Gl o i

¥ Z'éfm%ﬂsﬁ%ﬁif?”@'ﬁrﬂéﬁ'aﬂli”f YRERBRYIGNeei #3RsaRYevenzofuran-

&camﬂmm@w -pyridin-3-ylquinolin-4-ylyamino]-1H-indole-1-carboxamide,
TQWWhﬁdW—%@W@}m&mm&ﬁbmy&qwmﬁmsébeyﬂm@hdebenzofuran-3-
NiZeimetmiinlly it prabresthaiey)chticagtide,

!‘?ﬁg
nzofur 3 carboxaml
OIT giﬁy‘i"@ hcf y('? oI|d|n 1- §Yet @y&d’ |no yA{MTo'mJ‘ loxﬂzo? ?g?lemyl "
@Gm%ﬁﬁ@)@m' e
I‘érR?Gt[msl’fMH&i{{@q(@emﬁrpInm’ri@iidlﬂwe’ﬁhGWNUYEHommyﬂ'&rx%-mxbﬁﬁzcﬂﬂf@ﬂw**%
rb&ﬁm@@ﬁmgi@ar&;(ﬂnﬁé (dimethylamino)ethoxy]q u in
Qtﬂ?@'[” 8% mﬁtﬂy'q&n*aﬁﬁ@% ﬂf’i’l%@ﬁf&ﬁ%ﬁ@l’ﬂ% -carboxamide,
fox

H@n‘}‘gﬁﬂj Bé( 5¥bm| 2 & gL?mIQEerl'—aly 3) g}s%?%an 3-carboxamide,

@{K?W@%ﬂ@ﬁm‘ﬁqxﬂlﬁfoﬁﬂ@h@ﬁgﬁwrﬁ?ﬁcﬁ?fb?mdﬁ'enzofuran 3-ca

rbwajmdequmemml@;{ﬂmmmyqa -hgokothiophene-3-carboxamide,

”é a\baadindimeimih-henrabman-Benastwoaanide cd@oxamide,
-tabdmanas Rl foxinnn 2odineicheprgfuan-3-carboxamid

Wl%"&ﬁ?ﬁﬁvr%[(ﬁ‘?%dé?ﬁo&%n%%w Uiy rh ﬁnﬁofuraﬁ%% P KADS Riran-3-carb
OBc§{AricRshoxyquinolin-4- -yhoxy]-N,2-dimethyl-{- benzothiophene—B—carboxamlde
Nsljety)dterpeiingliG4{{Tioi@ipyPraintin-ietizoiojrhamoiratbglanride 1 -benzofu
L HrRERRsRmIES -Dehyird ot it Rumarphoibrérpeibanyitiene-3-

UIHCHI n- 4 I]oxy} 1-benzofuran-3-carboxamide,

et o)A JOKY 2 ety -1-benz

I\B-l[xmtwdzomewlwf"@ﬁwiﬁ%ﬁérﬁif?ﬁtﬂ%lbﬁﬁwyﬁﬁ%ﬁd]ﬁﬁb%%%}-1-benzofu
rp3ikRiesamife.thiazol-2-yl)quinolin-4-yloxy}-1-benzofuran-3-carboxamide,
N, 2-dimethyl-6-{{7-pyridin-2-yhquinolin-4-yloxy}-1 -benzothiaphene-3-carboxamide,
N,2-dimethyl-5-{(7-pyridin-2-yl)quinolin-4-yljamino}-1H-indole-1-carboxamide,
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N-cyclopropyl-6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-l-benzothiophene-
3-carboxamide,
N-[2- (dlmethylamlno)ethyl] -6-[(7- methoxyqumolln -4-yl)oxy]-2-methyl-I
%% hene 3- carboxamide, p—
([)( met oxyqumolln -4-yl)oxy]-2-methyl-N-propyl-1- benzothlo ene-
oxamide, 20
N-[3-(dimethylamino)propyl]-6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-I-be
nzothiophene-3- carboxamide, N-cycloh exyl-6-[(7-methoxyqui nol
in-4-yl)oxy]-2-methyl-I -benzothiophene-3-carboxamide,
N-cyclopentyl-6-[(7-methoxyquinolin-4-y#oxy]-2-methyl-|
-benzothiophene-3-carboxamide, 6-[(7-methoxyq u inoli

g‘é?"o)él‘)ox }&28 E%et%h ’!ﬁyf Byn gt‘hgx )Iqmne HYM;) )!?]0>q%—1Z béﬂégg;pglng c?a’lrgoxamlde
uiribﬁmﬂﬂﬂwbé){ﬂ@yﬁﬁ’étﬁwmﬁﬁb%wH'Pﬂé‘rﬁzﬂi%bhgﬁ@%uf?é!r%ﬁm%‘?e'
V- R istretiopArtina thyih&Hirayidodretimalif-eyddinei-2-carbtixglvide,

E%&mﬂﬂméﬁyrﬁﬁﬁﬁp@m%ﬁy)qu:noltn»4~yt}oxy} 1-benzofuran-3-carboxamide,
Syébnqaﬁgnw'{ﬁé MR ARRU MR SRR HAIBRRRR

féﬁfa|Fﬁgﬁfi}}%ﬁfﬂ?}fﬁ'}%’%ﬂf'8°[(‘7“H3)8i5&<'§’/§u?h YA RSB HReRPPIBER®
m%ﬁé@ﬁ@gm@wm@w -G y&%nzofuran—s -carboxamide,
mq@;mﬂhyﬁanﬂe&memwmwmw:méwFpém"zmﬂawpiwmex&-carb

%%m [(7-hydroxyquinolin-4-ylyoxy]-2-methyl-1-benzofuran-3-carboxamide,

“ééfgw}} G Grremetivdayinglin4alexvds kbengghiophene-3-c

N eRFRRY RS & T B g s A R BRS A S s R BRIP NS - carbo
it 2 T S BB TR FODKITHT 4 Y108 pasfumiokperboramide,
UineLtigr4-yBnyg-27retiybidi3Hyietprpininbliphd ooyl 1-ieaaiotan-3-carboxamide,
I(Rpmé’% @f@ﬂ?@mmmé}bﬁ%@}ﬁﬂr@ﬂw'ﬁ}'&@)‘@ﬁ@%%ﬂdzﬂﬂrlah 3-carboxamids,

2%@?,%9‘%[&903};)%%%@%@% Jébzm&mx&boxam.de

-met alin enzofuran
d&?ﬁ’ﬁ%?ﬁm?éilee metho qumot r1-4- y?o y}~2—meth}r/! epry gthlophene-a-carboxamide

NHZ-ietiva R THLS-Ula PN - B ety gt iopRsRgstur

afnBozatbhaxamide,

6 %m%kaﬁ&yrmﬂmljrycﬂyy@%&ﬂ#Nrp%bpfhmmmﬁ’e@a&m&yém;wd _
%Tdemﬁ y Xé;‘n]%”%%}ﬁf %W'% farmgﬁqumm OO LR INh L.

benzofuran-3-carboxamide, "10 N-(5-hydroxy-I
I-‘F%??é% 98-y1)-6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-I- benzothlophene
-B-qyaidsexdfitfemetiicryayEpEGry oxyl-2-methyi-1-benzothiophene-3-carboxamide,
uingJitodethicacT-MasopyamoiB-4ngthy]-2-rhethpafbeare Bioarb@@naitiexamide,
6~{(7-methoxyquEnoiin~4-yi)oxy}—2-methyl~N~(pyridin~3~ylmethyl)-’l~benzothiopheﬂe-3~

/0€l4l€l

carboxamide,
B-[(7-hydroxyquinolin-4-yljoxy]-2-methyl-N-propyl-i-benzothiophene-3-carboxamide,
N~[2—(dimethyiamEno}ethyl]-ﬁ—{(?-hydroxyquiﬂoiin-4-yE)oxy]-2-methyE~1 -benzothiophene-3-
carboxamide,
N-cyclopentyl-6-[(7-hydroxyguinolin-4-yloxy}-2-methyl-1-benzothiophene-3-carboxamide,
N-[3-(dimethylamino)propyl}-6-[(7-hydroxyquinolin-4-yhoxyl-2-methyl-1-benzothiophene-3-
carboxamide
6-[(7-hydroxyquinolin-4-yljoxy}-2-methyl-N-(pyridin-3-yimethyl)-1-benzothiophene-3-carboxamide,
N, 2-dimethyl-6-{7-(trifluoromethyl)quinolin-4-yljoxy}-1-benzothiophene-3-carboxamide,

N ,2—dimethyl—6~{{?-(trifiuorofnethyl)quino!in-4-yl]oxy}-1 -benzofuran-3-carboxamide,
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6-[(7-hydroxyq
uinolin-4-yl)oxy]-N-isopropyl-2-methyl-1-benzothiophene-3-carboxamide,
N-isopropyl-6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-1-benzothiophene-3-

w§ahBamide, 15 PCT/IB2004/004151

(7-methoxyquinolin-4-yl)oxy]-N,1,2-trimethyl-1H-indole-3-carboxamide,
N-isopropyl-2-methyl-6-{[7-(trifluoromethoxy)q uinol
in-4-ylloxy}-1-benzofuran-3-carboxam ide,
N-cyclopropyl-2-methyl-6-{[7-(trifluoromethoxy)quinolin-4-ylJoxy}-1-benzof
uran-3-carboxam ide, N-butyl-2-methyl-6-{[7-(trifl uoromethoxy)q ui
Wolin-4-ylJoxy}-1-benzofu ran-3-carboxém ide,
6-[(7-methoxyquinolin-4-yl)oxy)-N,1,2-trimethyl-1 H-indole-3-carboxamide,

20

Ut v B W A AT %h>?§} it b PR R G Ste-
Badafrwiéﬁmde

N, dy@ephopstiayler{Eheupymetihidinhoxylethely)quinoiriumylaayBokamide,

'6' '?q{?é%é’kﬁﬁmmmwﬁy] -2-methyl-N-(3-morpholin-4-ylpropyl)-1-benzofuran-3-
{&xypropyl) -6- [(7 methoxyquinolin-4-yl)oxy]-2-methyl-|

Cbenzot’ﬁ hene 3 -carb

Rl R IR ARSI e SR Bt
ﬁéﬁeﬂﬁba’i‘m*fﬁde\moxy 2~methyi benchuran—S-carboxylsc acid (3-dlmethylam:no propyt)-
diiddhydroxybutyl)-6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-1-benzothiop

é% FIRAVBRIMNHAE -r&thoxyquinolin-4-yljoxy]-2-methyl-1-benzofuran-3-carboxamide,

%tm'@zﬂz; ZrReRriar Y GIReRAanof- Al EHndalsS s

ca Okamide

SaheXIME2- ylmethoxy)qumolln -4-ylloxy}-N,2-dimethyl-1-benzofuran-3-ca
bl kAadesygRinEiRod LS ARERYLZ-FENY - Jzeﬁ;r@fw;?nﬁ FEOIRYABNFS,
lay{crofarary@aytrethyiixy HEsamipyk e Bettlrboswrviitesh6H B-naetoxyide,
wrgémaﬁyyaqwk&nm@&hwohﬁ Hofrjetatunnalyerodiineatyiztbannedura

n‘, ﬁo ﬂﬁﬁ@%@ﬂ& H~mdole 3—carboxam|de
fiatied AR S MR R R S W
diteprmath eI é‘iﬂ foluran-carbocmide,

ngme%ﬁﬁﬁuﬁﬁmI%@Mﬁmwn4 ylioxy}-1 benzofuran-3 -carboxamide,
IN=GtynethetyedHi6R iGfemetiverygoirioly e} O)bdr2enetihgletrizannofera
'33'ﬁﬁﬁ@ﬂ%@éﬂlﬁﬁn%ﬁ@m@ﬁ@ma@ﬁf@a@%m“11

e e L PR Y

oxa
m! &yfet WB?HHW‘%&%BWP%"‘(W R e s S AR e AN YE 5 .-
%&wmm¢MMyqulnoiln-4—yi)oxy} -2-methyl-1-benzothiophene-3-carboxamide,
NrwﬂkmmmytyB-ﬁﬂethxdﬂﬁa@au[ﬂaﬁmewwlahﬁm@mmmhuimhheﬂew}mwxﬁmide
Hrr Eﬁf - '?Q@é@ﬂiﬁ%moim%—yl)oxy -2-methyl-1-benzothiophene-3-carboxamide,

fa.ri P T NS Rl A R Ra0 0

n-o-car

T YRR A A AU RN BB oS Aty - carboxamide,
Béoithenasingbylanibe et HERRbISYR DY B me il ictpgaoiran--
RarB&tdmitieyl)-ethoxy]qu i noli n-4-yloxy}-1-benzofuran-3- carboxamide,
8-[(7-methoxyquinolin-4-yljoxy]-2-methyl-N-[(28)-tetrahydrofuran-2-ylmethyl}-1-benzofuran-3-
carboxamide,
6-|(7-methoxyquinolin-4-yljoxy}-2-methyl-N-{ethoxy-ethyl]-1-benzofuran-3-carboxamide,
6-[(7-methoxyquinolin-4-yljoxy]-2-methyi-N-[2-methoxy-1-methyl-ethy!]- 1-benzofuran-3-
carboxamide,
N-(2-methoxyethyl)-6-[(7-methoxyquinolin-4-yi}oxyl-2-methyl-1-benzofuran-3-carboxamide,
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10
N-cyclopropyl-6-({7-[2-(isopropylamino)ethoxy]quinolin-4-ylJoxy)-2-methyl-I
-benzofuran-3- carboxamide,

W(B\E-&){sg&gggpylﬁ-({?-[z-(cyclopropylamino)ethoxYIqu POT/IB2004/004151

Inolin-4-yl}oxy)-2-methyl-lI-benzofuran-3- carboxamide,
N-cyclopropyl-6-[(7-[2-[(2-methoxy-I-methylethyl)amino]ethoxy}quinolin-4-
yl)oxy]-2-methyl-1- 15 benzofuran-3-carboxamide,
6-({7-[2-(tert-butylamino)ethoxy]qui
nolin-4-yl}oxy)-N-cyclopropyl-2-methyl-1-benzofuran-3- carboxamide,
N-cyclopro pyl-2-methyl-6-{[7-(2-morphbli-n-4-ylethoxy)q u i nol
in-4-ylloxy)-1-benzofuran-3- carboxamide, 20

Rl sieehiyeaingaiariing Ate% s ops R
W B THERTEH '7"’1’“569’15’ e Qﬁrx%cg%g)ﬂﬁ;gﬁfgan-g-
N ke,

N- &eswwmwmeﬁmmfmaﬁomﬁﬂmwmmm—ww&mmm -3-be
éﬁ% :d% 25 carboxamide, N-(4, 6 dlmethylpyrldln -2-yi)-6-[(7-hyd roxyqu

Nepembo it 2 A R o e
@dﬁomﬁn@et{ammg IB%Y%Y}" CVGIOpropyl ~methyl~ -benzofuran» “carb amide
N-cyaippreyht-aetie i7-8-( e plprspalzn-gh by eplimbiealyitesipfugn-3-
ehaRfae3- carboxamide,

67457, s i XerzERRHRN-
ﬂgﬁ@%&ﬁ‘%@%&%ﬁ,de om%oé?oasm?s T%Brﬂ%(l)ﬁ/ooﬁsl -12

83 methox
.Nﬁl&?f%ﬂs@lﬁﬁl?fﬂaﬁwW{W@O?ﬁ@ﬁﬂlﬂfﬂ?ﬁl%ﬂﬂ@jﬁﬁ' Ll i o
wesppBnsaeboxamide, 7-[(7-hydroxyq
wingliropiayt-it Redimmshytimieegeiiialmjdtingdicarhaxgnxidemethyl-1-
béazgmpgl"%azﬁ%,(gdgnorpholm -4-ylethoxy)quinolin-4-ylJoxy}imidazo[1,2-a
Idin arbox
A S e S P
ﬁaﬁ@ﬁl@m%boxamlde
N-cyclopropyl-2-methyl-6-{[7-(2-morpholin-4-ylethoxy)quinolin-4-yiloxy}-1-benzofuran-3-
carboxamide,
6-({7- {2»(cyciobutylamino)ethoxy]quinolin-4-yl}oxy)~N—cyciopropy!-2-methyi—1-benzofuran~3-
carboxamide,
6~ {{7-(benzyloxy)qumolm-4~yl]oxy} N-(4,6-dimethylpyridin-2-yh)-2-methyl-1-benzofuran-3-
carboxamide,
N-(4,6-dimethyipyridin-2-yi)—6-{(7—methoxyquEnoiin-4-yi)oxy3n2-methyl-1~benzofuran-3-
carboxamide,
N-(4,8-dimethyipyridin-2-yi)-6-{(7-hydroxyquinolin-4-yiyoxy}-2-methyl-1-benzofuran-3-
carboxamide,
N-cyclopropyl-2-methyi-6-{[7-(2-pyrrolidin-1-ylethoxy)quinolin-4-yljoxy}-1-benzofuran-3-
carboxamide,
N-cyclopropyl-2-methyl-6-{[7-(2-piperazin-1-ylethoxy)quinclin-4-ylJoxy}-1-benzofuran-3-
carboxamide,
N-cyclopropyl-6-{{7-[2-(dimethylamino)ethoxylquinolin-4-yljoxy)-2-methyl-1-benzofuran-3-

carboxamide,
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N-(2-methyl-1 H-indol-5-yi)-7-(trifluoromethyl)quinoline-4-amine,
8-chloro-N-(2-methyl-1 H-indol-5-yl)quinolin-4-amine, 10
N-(2-methyl-1H-indot-5-yl)quinolin-4-amine, 6-hydroxy-N,

wogﬁgmgile-l-benzofuran-3-carboxamide, N, 2-d i PCT/IB2004/604151

methyl-6-[(6-pyridin-4-ylq uinol
in-4-yl)oxy]-1-benzothiophene-3-carboxamide,
N-cyclopropyl-6-({7-[2-(ethylamino)ethoxy]quinolin-4-yitoxy)-2-methyl-I-be
nzofuran-3- carboxamide, 15

N-cyclopropyl-2-methyl-6-{[7-(2- plperldln 1-ylethoxy)quinolin-4-ylloxy}-1-b
enzofuran-3- carboxamide,

7-fluoro-6-[(7-methoxyquinolin-4-yi)oxy]-2-methyl-N-(6-morpholin-4-ylpyrid

67Y'(¥3 nYQh ﬁﬁg&&ﬁ&lﬁ%o%’ﬁm&mw @?@—methy!butyf aming pyndlnhisarlt}—‘l~banzofuran~3-

luoro- methoxyquinolin-4-yl)oxy]-2 methy- -(3-morpholin-4-ylprop
BIPPEBIRGofuran-3- 20 carboxamide, ‘
Mreymmm@%dwﬂaﬂwwmmzwwmW)aﬁﬁﬁwtﬂiﬂ]oxy}-1
e aiastinan-{3-Ranboxaimitiels Beffa@Bretiiyeliovdgangha) gridiniedH
S yalame-N, 2-dimethyl-1-benzofu ran-3-carboxamide,

“]%enzo e e S A

ran- -25 carboxami )pyrid

%@Wﬁﬁ(? -methoxyq uinolin-4-yl)oxy]-2-methyl-I -benzofuran-3-
Netrpstiitnldendol-5-yl)-7-(trifluoromethyl)quincline-4-amine,

et [drd {R- ekt 3HCmeti8Adming)earbangl]- 1-benzofuran-6-yl}oxy)quinolin
N- syiley H*?Hﬁ?e@@!@ ?I%@molln—tt-amzne
ime m é@@m Qrg)ac%r'lggryﬂa%-benzofuran -6-yl}oxy)quinolin-7
P]%q?y ace dy

IC acl

e R R et s e A A P IR SRR )quinolin
Naygliorgiyie-Hedi-Grimamnpaietinuieriirie: nidexyt2-methyl-1-benzofuran-3-

ogrm%hy&eﬁ {[7-(2-morpholin-4-ylethoxy)quin

Yl RPRZ U RIRORHBEP quinolin-4-yljoxy}-1-benzofuran-3-
droxy -3-(methylamino)propoxy]quinolin-4-yl}oxy)-N,2-dimethyl-|

nzo uran 3- carboxaminde, and WO 2005/063739 PCT/IB2004/004151

ARG R A AR FeToap ey Y PSR K -oenoforan-

Fasr®xAlivss) g uinolin-7- ylJoxy}butanoate, or a pharmaceutically
ansepBRenssivajeudohesagReitresily- sicseptabtnsallthedeof-demzrmotines-
Smhediment are compounds having the structure of Formula (I) selected
f&tgyrrgopropyl-2~methyi-6-{[7-(2-piperazin—‘l ~ylethoxyyquinolin-4-yljoxy}-1benzofuran «3-
carboxamide,
6-{[7-(2,3-dihydroxypropoxy)quinolin-4-ylloxy}-N,2-dimethyl-1-benzofuran-3-carboxamide,
N-[5-{aminomethyl)pyridin-2-yl]-6-[(7-methoxyquinolin-4-yljoxy}-2-methyl-1-benzofuran-3-
carboxamide,

N-[6-(aminomethyl)pyridin-3-yl}-6-{(7-methoxyquinolin-4-yfoxy}-2-methyi-1 -benzofuran-3-
carboxamide,
4-{jA-{{2-methyl-3-[(methylamino)carbonyl}-1-benzofuran-6-yitoxy)quinolin-7-yljoxy}butanoic acid,
{J4-{{2-methyl-3-{(methylamino)carbonyl}-1 -benzofuran-6-yloxy)guinolin-7-yiJoxylacetic acid,
N-(4,6-dimethyipyridin-2-yl)-2~methyI-6-{{7-(2-pyrroiidin-1—y!ethoxy)quino!in~4-yi}oxy}-1-
benzofuran-3-carboxamide,

methyl 2-methy}-6-{{7-(2-morpholin-4-ylethoxy)quinolin-4-yljoxy}-1-benzofuran-3-carboxyiate,
6-({7-[2-hydroxy-3-(methylamino}propoxyljquinolin-4-yljoxy)-N,2-dimethyl-1-benzofuran-3-
carboxaminde, and



5 the group consisting of: CH3 OH3 C NH CNH f VH3 CH3 '~'0. ~ HN \~
S H, CH3 NH NH CH, CH, \~N~/'~a- " Nip IN/H3 CH, NH NH H3\(
H. g\\H3\\NH,C~/ONO CH3 NH ppr-1 CH3 NH O NH N O/O

WOE@I%Q(QJIJQHB O CH3 1I~,0 HAGOJ~N~'H,C'O CH2 ( CHBSQTHB&!‘-J&'HH

~~l0CH3 H3 10 CN- N H3C'N~~ 0l) WO 2005/06373
PCT/IB2004/004151 -14 NH r-1-CH3

-13 -

methyl 4-{{4-({2-methyl-3-[(methylamino)carbonyl]-1-benzofuran-6-yl}oxy)quinolin-7-

ylloxylbutanoate,
or a pharmaceutically acceptable sclvate or pharmaceutically acceptable salt thereof,

in another embodiment are compounds having the structure of Formula (1) selected from

5  the group consisting of:

(Hy
O : 0 {CHE '
\ N
0 %IHN?

ey
[ E ;—CH
g ¢ /@;{ CHy o

GHa

/"CHg
O-NH o
o IoCHs
i N .
N~ ~N* ‘H;,C’N\/\O N ‘

10



NH ~\\DCN3 CH,po"~HC~and fH3ONH CH3 ONIN ~Nora
pharmaceutically acceptable solvate or pharmaceutically acceptable salt
thereof. In another embodiment are methods for producing a compound
W Ohfb\éig}gﬁgqggstructure_ of 5 Formula_ M, \_/vherei_n 0 xaR3a “1'9&(55)%2{ diﬁ}ﬁ(ﬁﬂ
comprising (a) treating a carboxylic acid having the formula fn
~\\ Ra X3\ xz R6 R6 |tJJ R3(Wn) R7 with an activating agent; and (b)
contacting the corresponding product with H2NR1e. In a further
embodiment of such 10 methods, the activating agent is selected from
the group consisting of thionyl chloride, oxalyl chloride, and
O-(7-azabenzotriazol-1-yl)-1,1,3,3-tetrahethyluronium
hexafluorophosphate (HATU). In another embodiment are methods for
producing a compound having the structure of Formula (1), wherein WO
2005/063739 PCTIIBZOO4/OO415}_/" CHy N
NH

CH, o o

NeoWee oo

Sy
N
CH;
oy
o)
(f”@:j
|

N

or a pharmaceutically acceptable solvate or pharmaceutically acceptable salt thereof.
In ancther embodiment are methods for producing a compound having the structure of
5  Formuia (i), wherein
G

xBR‘Ea

N 5N s

A s
f‘s\)\/ i 55,\: x2

comprising (a) treating a carboxylic acid having the formuia
0]

3
R'm) H
'\/ \ R2a
Rt X3 S X2
RS
8
R® N;JMR "
R’ with an activating agent; and

(b} contacting the correspanding product with H,NR'™. In a further embodiment of such
10 methods, the activating agent is selected from the group censisting of thionyl chloride, oxalyl
chloride, and  O-(7-azabenzotriazol-1-yi}-1,1,3,3-tetramethyiuronium  hexafiuorophosphate
(HATU).
In another embodiment are methods for producing a compound having the structure of
Formula {f), wherein



10

15

W(guﬁ%%g%odiment of such methods, X3 is NH and said ac%ﬁllég%wwﬂm

-15- X1R1b R2b is R9 comprising treating a quinoline compound having
the formula R4 CI X1IR1b RR3 (n)/ R6t78 (m) H\3\~INR2b N -7) X
with a compound having the formula R9 in the presence of an acid. In a

another embodiment are methods for producing a compound having the
structure of 5 Formula (I), wherein 0 X3R1e Rz is/x2 comprising treating
a quinoline compound having the formula R4 Cl 0 Rs Rs X3R1a (n) s * N*
(m)(* (5 R R 2a R7 with a compound having the formula H X3 -X2 in the
presence of a base. 10 Patients that can be treated with the compounds
of formula (1), and pharmaceutically aedéptable salts, or pharmaceutically
acceptable solvates of said compounds, according to the methods of this
invention include, for 8 ple, patients that have been diagnosed as
having psoriasis, be/\ign prostatic hypertrophy (BPH), lung cancer, eye
cancer, bone cgpcel, pancreatic cancer, skin cancer, cancer of the head
and neck, cuta?ﬁpus r intrgocular melanoma, uterine 15 cancer, ovarian

R ,
can;ar.,%ctal cancey/ cancer of the anal region, stomach cancer, colon
cancer, reasgpcanger, gynecologic tumors (e.g., uterine sarcomas,

ca‘[;gw olg the fal 0 pian tubes,

comprising treating a quinoline compound having the formula

R4 i : X'iR'lb
RS R /
E,_Ra \/ N
) A (m} H | r2b
RB N \-.Xg =
! with a compound having the formula R® in the

presence of an acid. In a further embodiment of such methods, X2 is NH and said acid is HCI.
In another embodiment are methods for producing a compound having the structure of
Formula {1}, wherein
0O,

xaRia

?'?./_\A ‘Le’ \ R2a
‘f\—/ i sf; e

comprising treating a quinoline compound having the formula
R4 Cl 8]
5
R AN Rm

—R &~
RT H\ T Ha x2

with a compound having the formula X3 in the
presence of a base.

Patients that can be treated with the compounds of formula (1), and pharmaceutically
acceptable salts, or pharmaceutically acceptable solvates of said compounds, according to the
methods of this invention include, for example, patients that have been diagnosed as having
psoriasis, benign prostatic hypertrophy (BPH), lung cancer, eye cancer, bone cancer, pancreatic
cancer, skin cancer, cancer of the head and neck, cutaneous or infraocular melanoma, uterine
cancer, ovarian cancer, rectal cancer, cancer of the anai region, stomach cancer, colon cancer,
breast cancer, gynecologic tumors (e.g.. uterine sarcomas, carcinoma of the fallopian tubes,

carcinoma of the endometrium, carcinoma of the cervix, carcinoma of the vagina or carcinoma of
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carcinoma of the endometrium, carcinoma of the cervix, carcinoma of the
vagina or carcinoma of WO 2005/063739 PCT/IB2004/004151 -16 the
vulva), Hodgkin's disease, cancer of the esophagus, cancer of the small

wdRsiRgrsancer of the endocrine system (Q, cancer of the¢Ryi@ithnoa151

parathyroid or adrenal glands), sarcomas of soft tissues, cancer of the
urethra, cancer of the penis, prostate cancer, chronic or acute leukemia,
solid tumors of childhood, lymphocytic lymphomas, cancer of the bladder,
cancer of the kidney or 5 ureter (p_g., renal cell carcinoma, carcinoma of
the renal pelvis), or neoplasms of the central nervous system (ems.,
primary CNS lymphoma, spinal axis tuni®rs, brain stem gliomas or
pituitary adenomas). The invention also relates to a pharmaceutical

?ﬁm%f'%é% ﬁ@%lg&@gr@%&f & WB&%{M& Al %ﬁ%ds%ép tﬁtesgne cancer of

amma W IC prlses at %apeu | ef ectlve amount
O R AR L S Bt AR AL AT Rl ercemas of sof
(IREHATa CRURE AN 8 RSN ALER BANier eifEIRRs ChiRtigor acute leukemia,
phid toseesiticaliyracd dptebteydalymphbmes eawd otlim éhitjdesidancer of the kidney or
mraém@_r@urmt caNRAHtNg, isdentitatee e RIALOFHASICEr SHEHRSDMRiIhe central

| iy
W00, SELaIE, SHEITENS wbmg%%h&@%ﬂ%@%ﬂﬁ{&%@%ﬁé Higs or pitutary

idney, ovarian, prostate, colorectal, oesop
ﬁfiﬁ%%'BFo jical or thyroid cancer. In another embodiment, said 15
pharmabtéutvar i aRssirsers RraRbIrEatawip crmPRSiRmveBuFeatment of a
iy pertpotilifetia¢i visaidsoitle msmorelashizb rugnpliygcs phagipeofidkiy skénti@.gmount of a
F&éﬂﬁ@ﬁﬁ) STBFRRAIR R &a@%@ﬁd@f@%tdﬁ@@ﬁ@@h}ﬂ@ﬂ'ﬁ@ut@@ acceptable
el alspdaiplaRdd APLBrIAGeLIRa g a%fé%g[é 2 e aBaRth, sai

pancreatitis or kidn %dlse Fnc ud mgﬁ atlve merulonephritis

QHH@%FS@?&% (FRARCBHOL F ron 418 LB ETE °5 ?ﬁ%&?fn? K}vﬁf’cﬁfél?nib?%e‘?ﬁtha‘mic
RIS REAI Y ¥eG BReHarRATATeSHS BBRTH SRS dedorianak Xigne ovarian, prostate,
eharestt e vtisathageet e prabtelsadts, or phawihacswtically acetpialkiabodiment, said
%%@&@f@a&n@ma@w@s,twdeatmafma&ﬁbmsalbé@g@ f@ﬁiﬁoiﬁ@fﬁﬁ% disorder

Lhg, inveptio O#L%l?ﬁ’err&é@@%ﬂr% pﬁﬁ)”féaﬁe%gﬁés‘frﬁrﬁp%] é benign prostatic

preventlon hlastocyte implantation in'a mam rises
R Fy Yffective amount of a 25 compound of formula Q),or
pharmakuivanicacesptaifiesales 2orpriaaeritetitieamyostieaplebie treatment of
sahvatestiefa ditinep mipeased$ichunith@ phiferatice ghaailyicrepsyilalale; cisbiees-induced
TQ%['GMS&H@& alsRrelateside cﬁ:@h@&é@@@ﬁé&ﬁﬁé}tfégm mﬁmﬁm&ﬁ?&%ﬁpound of
é‘?’f% Igecl%%gm]igcg%%yoa%g%?ﬁﬁ%r 391 rr? gu |ca gc %}e so‘v l’{es of said
S nt o pyoungl Uia

compris a therapeut |ca%% ective amo acom ormu

AP P AT R IRRAG e Ry AP BRIRCa S harmaceutically 30
acceptdbre Bupree saPs&HREd i cuRhE maegEicphapmersdigricillythe prevention of
arcephab lenpanttionin egneammal which comprises a therapeutically effective amount of a

compound of formula (i), or pharmaceutically acceptable salts, or pharmaceutically acceptable

solvates of said compounds, and a pharmaceutically acceptable cartier.

The invention also relates to a pharmaceutical composition for freating a disease related
to vasculogenesis or angiogenesis in a mammal which comprises a therapeutically effective
amount of a compound of formula (1), or pharmaceutically acceptable salts, or pharmaceutically
acceptable solvates of said compounds, and a pharmaceutically acceptable carrier. in one
embodiment, said pharmaceutical composition is for treating a disease selected from the group
consisting of tumor angiogenesis, chronic inflammatory disease such as rheumatoid arihritis,
atherosclerosis, skin diseases such as psoriasis, eczema, and scleroderma, disbetes, diabetic
retinopathy, retinopathy of prematurity, age-related macular degeneration, hemangioma, glioma,
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embodiment, said pharmaceutical composition is for treating a disease
selected from the group consisting of tumor angiogenesis, chronic
inflammatory disease such as rheumatoid arthritis, atherosclerosis, skin

wllsfRMRSAYch as psoriasis, eczema, and scleroderma, diakgtes diabetic.

retinopathy, retinopathy of prematurity, age-related macular degeneration,
hemangioma, glioma, WO 2005/063739 PCT/152004/004151 -17

melanoma, Kaposi's sarcoma and ovarian, breast, lung, pancreatic,

prostate, colon and epidermoid cancer. The invention also relates to a

method of treating a hyperproliferative disorder in a mammal which

comprises administering to said mamnill a therapeutically effective

amount of the 5 compound of formula (1), or pharmaceutically acceptable
salts, or é)h%rmageutlcal ly accgptable s%l\é%ts S of said compoundsf {n on d
gfﬁiﬁgﬂ“men PRORIS Method relates to the frea merﬁ of tahcer JIgR%g coon @
BP&iﬁffﬁfﬁﬁﬂﬁ‘éﬁ?ﬁc, squamous cell, bladder, gastric, pancreatic, breast,

head, riiek jineedop regemiapsostaenaoidretisdaingg repetykifnaive disorder in a
A REERESHRRicalamiNMid) BaaEhalh RN thekssRadjeRstiveadount of the

raneth&ﬂxéie@?‘é%ﬁﬂ i Be H&%Q&e‘& GRS WRs 10 WB%QEQUF‘S&W'X&eptabIe

|sorder uch as beni ia of the' s sorias

SPNESE54) CEIEASF T U RTS8 Ao RO A et of cancer
mﬁtrﬁ&rhr@ﬂm%@!@mﬁevaﬁ\?éSdF@Br@éﬁdﬁ?nanﬁnPanmﬁéﬁ dPApfrideed. neck,
adsopmagesinoptostied nedments,| dutigerapeltisdhyyefimetive, agyoemtogical or  thyroid
caReBRURI PR ddmentPBREMAGBLEIGatiea A SREARRERIE. ?*Ta non-cancerous

@g%é‘%%&%}é%@' BREPRIRRIE IR RO ATES 2 SATRAUALS: Bloriasis) or prostate

nation with an anti-tumor agent 'selected from the group consisting
&-BnifdR fé)mhlbltors alkylating agents, anti-metabolites, intercalating

antibiofl&s, igreien #%f@?ﬁﬁﬁ%ﬂ@?ﬁtﬁe@m&%ﬁﬂmsntﬁ%a BypAJprerative disorder in
Wwpaaca etasedmhibiter apbickeiogaloesid omsenahe thiiersutictiyhefenibresjount of a
apdNHdesdERaaaS) T hepHAREbaREAl BRI iRy adivenaisREdicilRacceptable

o?v@trensa&méglﬁ Q&ﬁé%@ﬁb%e% g&n%ﬂg%“%'%g %t?@:l%ép ﬁgm%le%(cted from the group

erapeutic tive amount of a VEGF I’eCE‘é)tOI't yrosine

B AL A WP SRS AT IS6UR e ELai i sribtos, rowe
Gartepdiiikiierss g5k yresBRbIVR MBI IRRY PR IBIBeITReCBRRIRtioPialoRiseh fesponse
antititampertansiveyrsscindisnNOBYHRSC or PROCARDIA XL, commercially

availabﬁ,érqmal?nﬁig,gr JOrUSR e sRBrFepMaRbrkA NyREREMHRIAUINMRh comprises
2 iSO ériﬂ%atgk%ﬁﬂ Malnea LRy %ﬁ&cﬁﬁ) Q@Qta@%'%‘ﬁt?u@ & RNAEERCEHIER tyrosine

compositio treating a disease related to vg’ﬁcu O HESIS or

z&W@F‘tﬁg‘Bﬁ'&%‘i’é 8w} ?n%l%%‘ﬁﬂ’iﬁ‘i’s\ﬂcéefﬁf tlfeP W rrEtGiGRTRREGR Of the
ofesebinpting BRYAFHERE i C@?JMPﬁHE@@ﬂ(ﬁi“V‘&m‘tﬂesga’F@? HMORVASC or
piRroraIEatically commercially available from Pfizer, for use in the treatment of a

hyperproliferative disorder in a mammal.

This invention also relates to a pharmaceutical composition for freating a disease related
to vasculogenesis or angiogenesis in a mammal comprising (a) therapeutically effective amount
of a compound of formula (1), or pharmaceutically acceptabie salts, or pharmaceutically
acceptable solvates of said compounds, (b} a therapedutically effective amount of a2 compound,
salt or solvate of an antihypertensive agent, and (¢} a pharmaceutically accepiable carrier,

This invention also relates to & pharmaceutical composition for ireating a disease related
to vasculogenesis or angiogenesis in a mammal comprising (a) therapeutically effective amount
of a compound of formula (1), or pharmaceutically acceptable salts, or pharmaceutically
acceptable solvates of said compounds, (b} a therapeutically effective amount of a compound,
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acceptable solvates of said compounds, (b) a therapeutically effective
amount of a compound, salt or solvate of an antihypertensive agent, and
(c) a pharmaceutically acceptable carrier. 30 This invention also relates to

wdLRhaiassutical composition for treating a disease relateq9yg2004/004151

vasculogenesis or angiogenesis in a mammal comprising (a)

therapeutically effective amount of a compound of formula (1), or
pharmaceutically acceptable salts, or pharmaceutically acceptable

solvates of said compounds, (b) a therapeutically effective amount of a
compound, WO 2005/063739 PCT/IB2004/004151 -18 salt or solvate of

an inhibitor of tumor necrosis factor alpt®a, and (c) a pharmaceutically
acceptable carrier. This invention also relates to a pharmaceutical

com 03|t 0 for treatl ease re t I d eng .
&l Bhe?a mlgra?'o'nng)r§erf‘or'1 thel géﬁgéﬁl%% ﬁe%r%t%na?r@ rg ﬁ%? %ceuticai[y
@@?ﬁ?}ﬂg @aﬁ%ﬁr therapeutically effective amount of a compound of formula

(1), or pHaginecsdioniekihyeides ptabbaganesueab prmavation frrdisatinge gisspie related
splvRinsof Saickenssipoeidse(b) @i higrajpeuticatiyefieciiveanmesninog a mammal
%WQHB%)%&QE sMRteRERNMIEH SXidaas IR B BmaRd (6} &armaceutlcaliy

armaceuti aIIy acce table hier, Thi invention aI relates to
ggeu |§al comp (%ltlon"?%;ralﬁh%c??’? noscr)tlma ce J ounds ) a

FhﬁﬁnﬁéFQWdTﬁa‘?ﬁ\& é’ﬁ%é’ﬁ%Bﬁ‘&ﬂ‘lBﬂn@%ﬁr SR W&’%ﬁé‘ﬂﬁﬁ* giibitor, and
formpitartipcertiqafinpasapiebliicaliieacceptable salts, or pharmaceutically
acceptahicisalivaiesisd saitksampphErtiaceatiiadliscaffestive is inhibitiggbnormat cell
sﬁmﬂﬂ Qméﬂmaqrma;@saehmac&%ﬁmwmm Bese Q‘C@%Eﬁuta M, or
nis Invertlthr al Sg {eb?t%g’itgo &' é%%rgagu lézg‘}fraelac%% esgcla v%teosré tgiltmt%pounds
BRABIRRANCRYY A5 Griwin i a mammar w com fises an-amount

iSRRI ErfRIRES, fB‘i“"ﬁWa?Fﬂ*&EbHﬁﬂ%iﬁﬂ?%?ec’ﬁﬁtébl’é‘%l@eﬁl"a“y acoeptable

pademaceutically acceptable solvates of said compounds, in combination
with anmaeueiteh FEH eRAKIGS ApEIIe vl RIS Bothsostion sitsmbibiing abnormal cell

é?ec oynd, salhl; S@h\{&tec&ﬁg#@st%Cgﬁmﬁth@we&%@ﬁﬁdtoaem@ﬁum ), or

Iveul{&;a hlgslyen bno mal Cﬁar ceu ca c% 9%) vgtfaap legF compounds
BPEYBRR ear h OR Embodinent The 20 chemotherapecr e

o At magv@uﬁ %gmhsmvaﬁcwnﬂm&% 2RYMiAgthe compound,
agients sobats rardadidliteshémeshesdpeinig arstitogeioss, ejfenting fambibiingilshorgnal cell
Ry Clmamhibitpicihenpries artopaisame kaserbilgitoes:. bielegicambodiment, the
é%%ﬁa%%?aﬁ%gf#dflg IS el %WQ SRolp %ﬁéﬁii@dqgf%ﬂ? inhIMRAFOBRA Sagents
TR R S50 YA S GLAESTL0 QLSRR 0
mm@%ﬁﬁﬁwaﬁ'@ﬁeEmﬁcﬁgﬁ?&aﬁWﬁ%% ST %/Eé?l/‘“i“dmgens
receptdimearvtanmrisistdssiisd Aateiorivry denussdtion aetheshfor preventing or reducing
the growth of tumor cells expressing functional VEGF-1 receptors by administering an effective
amount of a small molecule VEGF-1 receptor antagonist to inhibit autocrine stimulation and an
effective amount of a compound of Formula (I). Active ingredients in such compositions may be
present in free form or in the form of a pharmaceutical acceptable sait and optionally at least one
pharmaceutically acceptable carrier.

The compounds described herein also may be used in combination with a selective COX-
o inhibitar for simultaneous, separate or sequential use. The compounds described herein may
also be used in combination with a truncated, soluble FIk/KDR receptor to treat a subjects having
disease or disorder associated with VEGF. Active ingredients in such compositions may be
present in free form or in the form of a pharmaceutical acceptable salt and optionally at least one
pharmaceutically acceptable carrier.



effective amount of a compound of Formula (1). Active ingredients in such
compositions may be present in free form or in the form of a
pharmaceutical acceptable salt and optionally at least one
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also may be used in combination with a selective COX- 30 2-inhibitor for
simultaneous, separate or sequential use. The compounds described
herein may also be used in combination with a truncated, soluble
FIKI/KDR receptor to treat a subjects having disease or disorder
associated with VEGF. Active ingredients in such compositions may be
present in free form or in the form of a f#tarmaceutical acceptable salt and
optionally at least one pharmaceutically acceptable carrier. WO

200 O bt eg’&%%%%e?&a;ﬁ%%@sequmt&eﬂ%ﬂa&%&%%&e& active

also may be u ed |n com |nat|on with a second active Pﬁl’%gl’e lent

atadaRh L ISRRoRSP e By %Pﬂfﬁfﬁbﬂfs%'%ma& R ac? Sy (EGP).

fEGE) inghedicetsigredit reemnositiens CORpeRiRtSRE Ay 158 PESER i Wéeform of &
HivaEd0ttaesteemanieasphatmaiceasiyca lascap ablorsaiiuindip ptrepalble aarrier.
east ope hgrmarautigallyaccertah|aga mitly Sd NREPMPOHRES VEGF-mediated

desc%gge??lg %rglgsglgowrg% erea usqﬁl 2[1% Eﬁﬂé}&éhé/ Rfﬁgl @Qtetg contacting the tissue

€sIS In a fiSsue via several met SiInc

ut not |m
OB PG AS RHCHEE AR AL P KA B FL A BT S ChERia O b
asneutitgihe isneputneh dhitseneaeive pashteraning (ROTLaTRaRfegfie amount
ighibitempéuiractegern spasies(REY ardtiasieffdttive anhibiomt cbfsaperoxide
ismHt%Eé‘d?s%EQEB“ eeHac Rk %S&}@t&q' REHiPSLAS SHEWHRAM INREN® Mhedients in
SISO S presea i (e e B B AL L LRI bl ol

gre en S in such compaositions may be present in

frec RfioRaly ﬁﬁ'ﬁﬁ? Rﬂﬁ?@f‘ﬁ%ﬁﬁﬁﬂ’&@&%ﬁi’éﬁqlﬁﬁ Uptable salt and optionally
at least Ttirecpmanrsie clescrtid dwceiptaiole deqrher Uvk BoipHBOARY with molecules

%%N Qﬁ@:ﬁ&an? WreypRichteusedkhaeombiea st ol ecvies pattcta growth
$ (ﬁ”%cp H&%E%é?&%?%r’amw&h JACIMSH R ANEIR (RERDGmRAATEVPEHension,
a

centa wthn o“n at:%rrn inc uged ga;hologlcal angiogenesis, vascular
I%’Hl?é{'{f;g? %5’&% monargh pertension, tumour formation and/o

inflam TR RPRSUTe ooPHRER B AT A RO BEFA dTei AR iy Bl moleculs
sesbifooniiEnEtigrewitrisitglensatbashiosanvifmement Grsey wbmm@aﬂy binds
ah gaiibedy-euancisagment thereokwhidicie tifidattbiiderte plagbrietor or to
rov‘{}f;rf%[%%%éhaﬁn@?c%“ﬁ%'@e?@ﬁ%f$iﬁ¥gémr?wd&m%@rﬁr% receptor-1
e O AR R R SEER iy oo
“acoss e HgeHa aERIE AL BECAEIRG FHREEEA gﬁsm%“trasf*sﬁ gl it
vigsauianentiotnelit grisivtentadinr plaserio erowHnfeciah arseasseial fidqhelial growth
E}Q@& receptor-1. Active ingredients in such compositions may be present in free form or in the
form of a pharmaceutical acceptable sait and optionally at least one pharmaceutically acceptable
carrier.

The compounds described herein may be used in a method of inhibiting the growth of
non-solid tumor cells that are stimulated by a ligand of vascular endothelial growth factor receptor
(including but not fimited to VEGFR2 kinase) in mammals, the method comprising treating the
mammals with an effective amount of a compound of Formula (I). The compounds described
herein may be used in a method of inhibiting the growth of non-solid tumors that are stimulated by
a ligand of vascular endothelial growth factor receptor (including but not limited to VEGFR2
kinase) in mammals, the method comprising treating the mammals with an effective amount of a

compound of Formula (f) in combination with radiation,
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hybridizing with nucleic acids encoding placenta growth factor or vascular
endothelial growth factor receptor-1. Active ingredients in such
compositions may be present in free form or in the 25 form of a

h(%(;rr(])%ceutlcal acceptable salt and optionally at least one
(g ceutlcally acceptable carrier. The compounds descrioEtPHErE151

may be used in a method of inhibiting the growth of non-solid tumor cells
that are stimulated by a ligand of vascular endothelial growth factor
receptor (including but not limited to VEGFR2 kinase) in mammals, the
method comprising treating the 30 mammals with an effective amount of a
compound of Formula (1). The compo@ids described herein may be used
in a method of inhibiting the growth of non-solid tumors that are stimulated

by ali r endqthelial rowhfactor receptor (including but

not |.mﬁ§§%09{?&%§§%% |P1385.£f i a'r?‘n SPRHET rEERiBRHRS Wiy G2M agents
Fdiy ?ﬁ@?ﬁﬁ%Wﬁ@%ﬂsﬁﬁhéﬁéﬂﬂféﬁ?ﬁtﬂ{%?ﬁf'&dmuﬁdiQﬁSFlommulam the
RIpsANSerAbM AtlomIHiRoreati atitas\MOCR00 51068 T80 PG/ R0 BAMNLERE inciude
b&OéFéuexmommemmm:ﬁt&sambadriﬁﬁée'admaﬁha@?bgﬁéﬁﬁega@;ﬁ;%ﬁW%mm 5FU,
QobehzaNAARARE, IME-AHD, IDRIARRUG-ARRNS, Whose ter,']? a euy xazoline.  The
Effecti gg%%wsﬁdg[%e%ne% a st |né)art on'the présence or'a

Thter Y]lzm Cell surtace St )O(?tu?e Bty %i’ér‘é’&}b&@ﬁ%%h %’Eﬁﬂ"ﬁ@%ﬁ'@m inhibit
?IQEE‘J&’@”W%Wﬂ%f@d‘%‘%ﬁfﬁ@lﬁﬂ%ﬁ%ﬁ&é cisplatin, carboplatin,
paclitakes, WoesHnbiclissGhad, fempcmipxako/behlestine teMMESsHSeventing a tumor
e %%%@%%“@ﬁ% o, s

it SI nal transdu LO‘;IJTAG |ate uman ece

e heEloE R Sréinr ey QGRS fist l’r“@é%&cﬂ“ﬁ?‘&?@mn jsease,

compoun escrlbe
a&‘i‘iﬁrﬂb‘?’"ﬂ@'ﬁHW%GW%@WEW%&%@W%WW&|®mas:g a
tumor Hégitysricadtshalsheestd antsthanist iantitag sifeativeanawi AfAmammal

vaN P obieises ikihikteArgaient n@mmraplmqmmmﬂ%f formuta (1),
oﬁafﬁ%rmh%@l%%ﬁbd@&@éﬁﬁlé“‘ééi@e %Vt Slggrﬂgée f ﬁ]gc%%p#éreég %\!gﬁa of said

disease, acute.o immune disease, In

c
RS énncéjrné?ma? ?seg‘sread'fﬂgg fﬂ?f@ﬁ’fro‘?‘f‘ﬁﬁt’hg\em?Bt’éer?fé‘ﬁﬁé'd‘%ﬁa't or
SR‘.Yﬂt?fﬁmEj SHRRRARYAN CEh Givlatirtierathnearine&roliveithinhibting diowmpises growth in
trzed i riTg o dvesniemadnaisterag cuitttioh aheesppardncaff oimmdatl hnd hese

tsh plhassnanadicaltyi rﬁ@@&ﬁﬁﬂi&tﬁﬂ‘ﬁe@pp Q%W%@@Hgﬁﬁlly@r%%ﬁm?atmn of the
o X IIN radial lon e
§B|é/c§ft§§o@th§%g %95“%@@&745\:}%95& i ﬂﬂﬁ LN Fa g %ﬁ‘f Jigrein.

wherq or solvate |s |n co

f the com
with the raeﬁﬁavt?g% BN ESTERER & TR WGBS AMIBR! sRIs rpTR sensitive
tqh EERTRATNN ATthT SediRtioR R o EaRsmiste iigar artiglto rinfivkiting yter egkovatvofn such
cehie ditceiddalvebis itaehiivig fiethoaeiitesusedrirtite eprwaRtiNARFARY cells in a

ridanndite tdaenent with & @stiHUBIER i8R Hsdi administering to the mammal an amount of
a compound of formula (I}, or pharmaceutically acceptablé saits, or pharmaceutically acceptable
solvates of said compounds, which amount is effective in sensitizing abnormal cells to or
enhancing the effects of treatment with radiation. The amount of the compound, salt, or solvate
of formula (1) in this method can be determined according to the means for ascertaining effective
amounts of such compounds described herein.

This invention also relates to 2 method of and to a pharmaceutical composition for
inhibiting abnormal cell growth in @ mammal which comprises an amount of a compound of
formula (1), or pharmaceutically acceptable salts, or pharmaceutically acceptable solvates of said
compounds, or an isotopically-labelied derivative thereof, and an amount of one or more
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20 compound of the invention in this combination therapy can be
determined as described herein. It is believed that the compounds of
formula (I) can render abnormal cells more sensitive to treatment with
purposes of killing and/or inhibiting the growth
gccordlng%/r, this invention further relates to a method for se%é?#zﬁlgoé}%u%“
abnormal cells in a mammal to treatment with radiation which comprises
administering to the mammal an amount of 25 a compound of formula (1),
or pharmaceutically acceptable salts, or pharmaceutically acceptable
solvates of said compounds, which amount is effective in sensitizing
abnormal cells to or enhancing the eftexits of treatment with radiation. The
amount of the compound, salt, or solvate of formula (I) in this method can
be determined according to the means for ascertaining effective amounts
GHEBEAEB NS HRScBEEHoREFS S0 95N RPN TRRRSYeigfe IftPiOrS,
rartibrotfesetivecdgerdspharmaceutical composition for inhibiting abnormal
cell growi-d#ndgiogeassmaentsi e BVEeS (aratanoetalicpfaiasym wnbiahs, MMP-9

iRFBkadaidp e B e RN a&mh@%@w&p@mmm% be used in

acce te%ble scglvatego%f sgrl'g cprpp Ta(l ng A%Pto% II Iabellecbons described
ative thereo an amount 0 e or m

e doco, g

agfenesibsigreinoles stivrshid maiiibiesaiorspieinagaiphdlifersaaio aleagabad in WO 96/33172
AfibiRAGIO gerBsisFQents),suah am2vHREP (Rubsatdxmaetalioprod®nNa&se@dan Patent
'RDH‘BE&Y&» NIV, Sodgaatyi HaeJaUCHDfmﬁpaéﬁo‘B&éﬂmﬁtgﬂﬁﬁﬂéa&QM' 99308617.2
cﬁX & 0(94 @s %Z%S%‘l) E %?9?% |she§ l:|>Pu 2 (ﬁ%n %Bgi %C\N é%gms (published
ompoun ormuta aceutical co oS Ions descr
HERURRY Bl NS SRAHST ORI R BRELTH v Augue
(tdeda%mh) WRISRE5GD (putdshestdtonth SEIRSTIPIS GB(HEEPHE| (miblished July 16, 1998),
rReisiieipreteina sebnkitosssres desarhed i\ E) 96433 Elror@abtishedPublication
Qﬁ%%régﬂbltiﬁ%ghu\{)/@ﬁ%%3)53%@%@%3 PSSR ik 9§Dp EHIPRRY 09752010
A" EREeR T o0k ) et ol Aober iRl S0 harceer
ﬁ&aB‘r%ﬁéa’w@o?uarV% E@Eéy‘%@%/mwmﬁ'ﬁ’s ”E&ﬁ@éﬂw@,‘eﬁ July 21,
11998), Brer &8y P48 Apriibtiisneiip AR9§02323, (g annh@® 8899 1Great Britain patent
(msptishednAngerstol el A9 NO3/3RE68 (pubdishads Riguisihal 1Q9Mation No.
MR 28489908 (@&@J@hgdqdyéy 1RidPE8tes Eaum%%f@@%&ublﬁﬁﬁw 26, 1999),

DB Y S L e e

a
g@%%@% idi5eRP G BePo \x@@wrwey@@?m%ge(ﬁ@unsm@a entireties by
Cefeoiee. 2fra_f9@®:) MB-8 0 B8P -Hoinblbihesd ale rthosd 1By, @ or no activity
Iintesmagi ome-Appitcatiareie, REhIRA0LdSvdilaahbityilib 2 X998) MMP-9 relative

RURPSAR, RAIRRL ARG AHORDR . P93RFR32 diiBiad MAseh pRpL999Mr-6, MmP-7,
GreRLBIEAY BRI 11, MMP-12, and MMP-13).

Some specific examples of MMP inhibitors useful in the present invention are
Prinomastat, RO 32-3555, RS 13-0830, and the compounds recited in the following list:

3-{[4-(4-fluoro-phenoxy}-benzenesulfonyl]-(1-hydroxycarbamoyl-cyclopentyl)}-aminol-
propionic acid, 3-exo-3-[4-(4-fluoro-phenoxy}-benzenesulfonylamine]-8-oxa-bicycio[3.2.1loctane-
3-carboxylic acid hydroxyamide; (2R, 3R) 1-{4-(2-chioro-4-fluoro-benzyloxy)-benzenesulfonyi}-3-
hydroxy-3-methyl-piperidine-2-carboxylic acid hydroxyamide; 4-[4-(4-fluoro-phenoxy)-
benzenesulfonylamino]tetrahydro-pyran-4-carboxylic  acid  hydroxyamide;  3-{[4-(4-fluoro-
phenoxy)-benzenesulfonyl]-(1-hydroxycarbamoyl-cyclobutyl}-amino]-propionic  acid;  4-{4-(4-
chioro-phenoxy)-benzenesulfonylamino]-tetrahydro-pyran-4-carboxyfic acid hydroxyamide; (R) 3-
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application number 9912961.1 (filed June 3, 1999), United States
Provisional Application No. 60/148,464 (filed August 12, 1999), United
States Patent 5,863,949 (issued January 26, 1999), 20 United States
Pate 1,510 (issued January 19, 1999), and Europea
W%ﬁ?:‘saﬁgggr? 780,386 (published June 25, 1997), all of wh.c%‘%?gﬁ Bosonsist
incorporated herein in their entireties by reference. Preferred MMP-2 and
MMP-9 inhibitors are those that have little or no activity inhibiting MMP-1.
More preferred, are those that selectively inhibit MMP-2 and/or MMP-9
relative to the other matrix-metalloproteinases (Le. MMP-1, MMP-3,
MMP-4, MMP-5, MMP-6, MMP-7, 25 M&IP-8, MMP-10, MMP-11,
MMP-12, and MMP-13). Some specific examples of MMP inhibitors useful

(L1 RSB L8, B GSA BE 3 R2a e v

e comRﬁoun s recited in the

$2fa-3uds: b‘hé‘ﬁ’é&;’r)”h‘@%B?f&Hﬁﬁrﬂﬂ?@ﬁﬁ%&%&%ﬂéﬁ%@ﬂ&@%ﬁ%‘?ﬁd'“e“?-'
yR-BeNIHO PR SR PRAENHE;

3-gaq4 Ijdrdpitnorgr-pherrosy)ibei ehedukdeasiamiyiolBzowaebigyatoidibidpionic
Qeiane- 38 groameryifcacid) hudsenaamiag- (443 barbamoyl-tetrahydro-pyran-4-yi)-
I 4 Ch|o£9|c4 fIuorgcgenzylogygxggig%%i%ﬁ;%qo% )benéenesuifonyiamlnol— -OXa-

-methyl-piperidine-2-car
A)"[HCM %Hpgt% 8 xylic acid hydroxyamzde 3-enc£c é-[4 -(4-fluoro-phenoxy)-

thenzensswinnyismnianlifro)adicarigdrd Jinpare-2-eaheswipieclcidreoigermdeR) 3-[4-
Jalrrded-Hnmisey)-benzenesulfonylamino]-tetrahydro-furan-3-carboxylic acid hydroxyamide; and

thsa?@g&\émw%e&%mxunﬂéﬂydgmsgr&aéa@yé&yﬁgmgylb@mi RAl-BGBbenesis

QAT tgcljrg di|L4 %Br COX-1l inhibitors nd other MMP inhibitors, can al 0 be used | ln the present
SISTS- pheno enzenesulfony FAmino -tetrahydro-pyran-4-carboxylic

éit}i%f‘f‘@}tlroxyamude (R) 3 WO 2005/063739 PCT/1B2004/004151 -22

[4-(4-chTordnpensinn sty hsereaierio opipptfintiane s ierespiaiaieSic satnyiggenesis
igraghdibuesieay amideiartdid, 3b¥prising administering to said mammal a therapeutically
éﬁ&%r% f!a'rl@i!?ﬁzd?"%ﬂ})éh%m@w%?%lazﬁpeéu|E3‘HQM§E€§MH9X¥c§eMQYLaIts or

f 3%g$%ﬁa:§?§%1§:%x b‘f?%c'igatéédrf) 430N m'g[?:?frﬁts in conjunction with a therapeutically

enzenesu

ﬁmPﬁamW SNGARGSY-prop ionic 5 acid:
3-[[4- (44 esorerpitbpioiRinibie Ay extcaletfon et Wiidrionsl deannsHeagn-inhiitagml rgch as
-Rygan-fay | raarmino]- BEFRORGdRaIE) growth factor receptor) responses, such as EGFR
%1%1895%&41%?6@96909#3@”%&) ,haaaﬁ&esaatomdamm] R VESR Jvasoular
ﬁbodc ttﬁqs%l T X clalrcr aCI %)t(g m T? an?c efsluooro t%hg M_bind to
nzenesgl?on amino|- oxa icyclo octane-3 ilca
ﬁ%%gfafﬁ?agwéﬁ& [3 §2[ jfeceptor anhibltors such as orgamc molecules or antibodies that

(@riiutordheheBRy Yesenivk rfos sHenylan iR CERTANY d i§steaiech. i oy fouth San
acigdredr axyremigle;sxd 10 pharmaceutically acceptable salts and

30'Vateééﬁlasﬁsiﬁbﬁeé?%%g&b%h?E&@i@aﬁﬁ@ﬂgﬁf@ﬁé‘éﬁgéﬁi@ ; zﬂf&l&‘m'r 1996),
S SO

e B e o e F 80 B o] 215 e
&W@h@@d&ﬁ‘%&ﬁﬂ%@ﬁ%éls‘ 98?’aﬂ'§‘foﬁ&'?1é%‘?§*ﬁﬁ‘%?§ﬁé?rﬁﬁé!ﬁ‘3d in the P'ese“f
compiisiag desnibisteranegino EGicRrinhibiingl 2oentsrdpusiécaiyt are not limited to, the

monoclonal antibodies €225 and anti-EGFR 22Mab (ImClone Systems Incorporated of New
York, New York, USA), the compounds ZD-1839 (AstraZeneca), BIBX-1382 (Boehringer
Ingelheim), MDX-447 (Medarex Inc. of Annandale, New Jersey, USA), and OLX-103 (Merck &
Co. of Whitehouse Station, New Jersey, USA), VRCTC-310 (Ventech Research) and EGF fusion
toxin (Seragen Inc. of Hopkinton, Massachusetts). These and other EGFR-inhibiting agents can
be used in the present invention,
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15 effective amount of a compound of formula (I), or pharmaceutically
acceptable salts, or pharmaceutically acceptable solvates of said
compounds, in conjunction with a therapeutically effective amount of an

W@Q&%ggﬂ;}gnswe agent. A compound of formula (I) can als

It
signal transduction inhibitors, such as agents that can |ﬂh|b§§&§2@gl¥xﬂ]§l
(epidermal growth factor receptor) responses, such as EGFR 20
antibodies, EGF antibodies, and molecules that are EGFR inhibitors;

VEGFR (vascular endothelial growth factor receptor) inhibitors, such as
organic molecules or antibodies that bind to the VEGF receptor; and

erbB2 receptor inhibitors, such as orgadie molecules or antibodies that

bind to the erbB2 receptor, for example, HERCEPTINTM (Genentech, Inc.

of South San Francisco, California, US% 25 EGER inhibitors are
descrif&GFFR 18 @%f‘nﬁ% RS5HE I IHRERP 3 (Ryes?, o8y, South San
©8/t444 1 CpiibiishelSRprilcon 1998 )baV@gdied 48 (Hiro|rsmend\Jah ghr i@ present
h998nandthtedisitaiescRrienbd, 1 ol QGiseuUe v ag/244ka9B)paned May 20,

i%% | PP ARG QSPH&%HW@%WT 'ng]m s q’@@?:"?r?%o 95/21613

%Hﬂ@onaFgﬁ;%o%b%%%%? éf?](? %n@%@uﬁ;@%ﬂﬁ epjit%gg&é}é@neg Piraes Patent
HRSARRIr AesteBNQRNRY YOI WO RSN p‘fﬂ@@&n’ﬁﬁ’&ﬂﬂ‘&"&f Z@) 19§§§ United

ShastsaTaime 68538 IBXisE862 Bk HANRER). | Hitah Saiys Mo et ABBEIRERsRd March
$C1 S nnaBdarid eudrrseyz TS AksardaOdust 103 10dsolve: 90maab (published
%ﬂ-ﬁb% wét%zweasrﬁ r%ﬁf}abé( RETSe7s Wd\ézﬂ%s@ @g%mﬁ:h%ne 26,
S e e i ot B0 AR R ol 2 551,
W@@d@%é@%@%%o‘@%o@féﬁ!o YL ﬁrﬁh‘fﬁﬁﬂﬁt&%‘%ﬁ? ‘998) all of
exampieiBtlibdis! datis i)-668 8 1(Beige M mefeshSo UithSaexePprieicme specific
GRbE AL BARRAM AepRecaomMRiINo atdtivEpe EMROMB bOKIRRA &B&Mington,
g‘g’@“g%‘vé@%ﬁ%mw&?%@ g‘@ﬁé@p&\%ﬁﬂ f% %\(@aﬂll\eéghwgnmsco Cailifornig;
124440 (published M boz (ébt atlg.%%lA |cgt§%! n (Emeryvill
B TPEERIB P S RPRYTE 0B AT TF P Guah P oL L e (Emeryvie
ml@«zxgﬁhff”fg@s?dwwgé‘# fﬂz@maﬁl&ﬁ‘?éﬁ pred bR Presad guRniignifsfescribed
mdmies Patent 5,834,504 (issued November 10, 1998), WO 98/50356 .
(publiSh@@i\l@é@m&er%ut&%%udﬂnaedaﬁtmesmatm 8831dde(ipahie@nd the

aéé ﬁg a]n%&%eyﬂﬂ%gs ME ﬁﬁ%ﬂ%&é%ﬁa%ﬁc('%?%g M@&GQn@é*Texas USA)
Tg United States Patent % fQ@é

(15 uts o t& in ghtaon for example
SRR RS Gyew@b J Ry P
$e§ﬁé1ﬁ5@f3@m WOPBIORAR rpishsggapianiehetyRin 5@9@@%@@@%@9 July 15,
986y 083 (Pl zhedbBbee rilhets3 19BRSYOAT0DEY0 BB (Yod Hstwry 22, 1998), WO
SAALAY @2nikBaB)apHY @7 09686y Yo pahkishe dpbpidhéd 1097 arabd) Onited States
88/024344nWBlisNad IB0LANYL 241988, A Plunited States Patent 5,877,305 (issued
March 2, 1999), which are all hereby incorporated herein in their entireties by reference. ErbB2
receptor inhibitors useful in the present invention are also described in United States Provisional
Application No. 60/117,341, filed January 27, 1999, and in United States Provisional Application
No. 80/117,348, filed January 27, 1999, both of which are incorporated in their entireties herein
by reference. The erbB2 receplor inhibitor compounds and substance described in the
aforementioned PCT applications, U.S. patents, and U.S. provisional applications, as well as
other compounds and substances that inhibit the erbB2 receptor, can be used with the
compounds of the present invention.

The compounds of the invention can also be used with other agents useful in treating
abnormal cell growth or cancer, including, but not limited to, agents capable of enhancing
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which are incorporated herein in their entireties by reference. Other
examples of some specific VEGFR inhibitors useful in the present
invention are IM862 (Cytran Inc. of Kirkland, Washington, USA);
(i ygﬁgfgi monoclonal antibody of Genentech, Inc. of Soi@r Moaroaist
rancisco, California; 15 and angiozyme, a synthetic ribozyme from
Ribozyme (Boulder, Colorado) and Chiron (Emeryville, California). These
and other VEGFR inhibitors can be used in the present invention as
described herein. ErbB2 receptor inhibitors, such as GW-282974 (Glaxo
Wellcome plc), and the monoclonal antibodies AR-209 (Aronex
Pharmaceuticals Inc. of The Woodlane@4 Texas, USA) 20 and 2B-1

(Chiron), can furthermore be combined with the compound of the

invention, for exam le those |nd|éc: ed |{1S%{v /02434 é lj)llsh fibodi
SRR B3 BBTURS o/ FA [obIRARE R KPR 5B GRi)co antodies, and
SOSTABDIRABRKER] JORKiNG, CiBds) Ay UBSieivp aBfRiR It aeD Sarmesy!
3008), MifeRiEA BIED (pLepkishe dikpntZifid STTM\ADLESEEIBFCHp Lislistretin the
HJé’e%F i SGR) RNROIRies s Batanh UhRh 4hfddS5dad Jacappaticte/113 647
e%Qn%U Be%'ééﬂﬁs‘t RAEOLRL ryaRrdieruet feMAEN Rutdd Dner CTLAA

h are all here incorporated herein in their entireties by reference.

E‘r‘b@ﬁ'erse‘iaé’ﬁ“t%ﬁﬁhl%ﬂﬁrg TREERITYRHR present invention are also

describE ispbinstéyestianeaise r‘@%&‘i@ﬁ&l"fﬂ&ﬁﬁf&éﬁi’@ﬂeﬂl 8RR, Jeichifsg) identical
daaasyretted BOBmantd(ln binkedhState shEtronesio nakd\giplicadio mepioed by an atom
RQihd @%&@Wﬂ&%rﬂ@&ﬁ@@m AEMINEBSHR ISSY BPFLEOINIHRR hisually
e e Bl (6 ERGE. G SARBe FR6RB gml;v@@%a&me%%%%vemwn

substance €es In the rementione g)p lications, U

wfé?ﬁés"é‘??&ﬁ? §V§P§$I’5|‘Eﬁ5 ?%ﬂﬁﬁ’@&ﬂo?@'gﬁ% Wlé‘ﬁpﬁgmé‘ﬁw PUBHBSLFLRine, such
an A s (30cES. thik IMPIDIRnerRerIB 2 fecaptand C4H IroRastvrpitiPeRmpounds of the
srIERRMEstioh thedpesmatentieiiaacebablecatipariseig ofrtipetimention garain the

alSRPEMSRA Wb eh@ee B Sefishin thealing ARROERALAEIA AFRVEEEE of this
%%%% )Br%l ?gédﬁﬁ?%éﬁ% %g% S&i égmmgso?%ea J&&ft?ﬂ%ﬁp&{”%ﬂ%mme those

415], -24 ptitumor Immune response

SRRSO, BSIEE AL D iy S AREIRe S oa i bt apoe ancior
agevEtRsH Hsbiet RIEVE TIT@EH G-t BIbMEVb bRyeliEs Selepeagre noted
atheefosnesyf plepateion emasferasdiibhilFildhs, antkthadikeit SpeelficGHh#dsuch as

@Qﬂitgﬂgr'@ﬁ thatcambaiged itheeRIRBEN LINYRBYEN MGIdE FhaSReater metabolic
desgribe o?réggn%@%%%] Aes ey é}Pé?Jb%%y%Bsggé%é&ﬁﬂeﬁ:s(fé'ﬁod hence, may

ece be at Is Incorporat e @/gre erence In Its entiret

REWRRRLIN G eﬂwfﬂaﬁ] D SEIRReEL SR S AR PLLEPIR SRt inventon
Thregenbielbtinvearasd BYsw e aedhs ropre ey tissioned b dha Sisheraes and/or in the
Wwhigtpiesevidentioalsisstoisg tecéeilyrafarianidagdiodndijortietsthctdgat doe a non-
oS INERAEEeRaced by an atom

The compounds of formula (1) or pharmaceutically acceptable salts, or pharmaceutically
acceptable solvates of said compounds, can each independently aiso be used in a palliative neo-
adjuvant/adjuvant therapy in alleviating the symptoms assaciated with the diseases recited herein
as well as the symptoms associated with abnormal cell growth. Such therapy can be a
monotherapy or can be in a combination with chemotherapy and/or immunotherapy.

if the substituents themselves are not compatible with the synthetic methods of this
invention, the substituent may be protected with a suitable profecting group that is stable to the
reaction conditions used in these methods. The protecting group may be removed at a suitable
point in the reaction sequence of the method fo provide a desired intermediate or target
compound. Suitable protecting groups and the methods for protecting and de-protecting different
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having an atomic mass or mass number different from the atomic mass or
mass number usually 10 found in nature. Examples of isotopes that can
be incorporated into compounds of the invention include isotopes of

wd%%%g&%qéﬁarbon, nitrogen, oxygen, phosphorous, fluorin gﬁgllg#lé?é@%q

such as 2H, 3H, 13C, 14C, 15N, 180, 170, 31p, 32p, 355

respectively. Compounds of the present invention, and pharmaceutically
acceptable salts of said compounds which contain the aforementioned
isotopes and/or other isotopes of other atoms are within the scope of this

15 invention. Certain isotopically-labelled compounds of the present

invention, for example those into whictsradioactive isotopes such as 3H

and 14C are incorporated, are useful in drug and/or substrate tissue
distribution assays. Tritiated, i.e., 3H, and carbon-14, i.e., 14C, isotopes
HRstiirel YEPandirresiBRs BreipEiRRiSrP RS LI ABAND. B ihase skiled in the art;
sabgtitstidrmvith haabrefogstdpds Sesineasndutétitsnrotectinél Groupsifo@hemical
spiRiadeeRe) isha WiRhtaGead asy (tiogefl amdgre aicspoetabekeedy reference in
R BRHLYy. f SxAmRISnereassdii Pl e ALAF WL AR active under the
req{‘-"“?%“eﬂﬁ%as”dg DeRCHLMAY. DR YPSEINSOME, CIGHMSIANCeS: o imstances, the
&S gﬁlcé]ﬁy Sbesd compounds ot f%rmula (T)‘ oFthis ivention “Can '
rgesiersMR HECPFEHRYRILTR SELRFHY BRTUPE BroRMMRACS HLHRIS Bt 3 fifBer useful in
fchiemedisndmndoutidan Branatiieds okt inkgntiomstilstidgshiakadibjituent in a target
Rvaikkle isotopically labelled reagent for a non- isotopically labelled

reagent, 23, e AAMRAHO R 0L oL el RRAEBRAHEGRIVARFCIARE such

salts, or pharmaceutically acceptable solvates of said compounds, can )

RSB PTGy LGS BRI D P e A i of e
rhisisgycliemirel difrierase By msteras LuBciadiyshigiied Bideesds Regrample, by
dneseistograpive lbabatiersy cipeiirstass Grientuhaishcab he reapdrstsiil gnowdiverting the
SAHAHRAIORIKGRR BE 8 dRAGethRERKIORANdEHH ¥itmbinientwilically active

SHEIRRIReLapy-ARRLR! immunather a0 lhdReAHISHIARE LEMRRNGSing) the

are not com atible W,Ethﬂghe ?(nthet{ijc methods ol_this inXI?ntlon,, the . g
e gHRl SRR B 18 8T RIS a8 AlTe PrOtety QMotS Thar TE StapRuding
digiREEBRCTIHTED ABT R SHBBIPTRTR 8BS AEATEISESMAE PrdR bR dtoup

may b&heneowedhds af sugtmbidnysotiohimédnreszinimslenpae restaistieatomers.  This
inetaad taryite asesirddnigimaciateontaigstheapound. Suitable

protechng.arg ,Rﬁe%%'&ﬁnﬂ%eéh%s EaREHng and d8anralaGhnGhat is at least
different WO 005/06%7339 tlg{%T[(Lg (6)8%/00415} -f59 o%bggtuents usmg\
we

%%h"@ﬁ??ﬁﬁl@%‘?ofé’%ﬁng groups are W oW 18 those Skiffed'if the aier (80%
ARAHIPIRS SPERSRE N H8ay Bediotitfgamerc Greesseldird b INin S Breintii deast 96%
@nups i ChpmiganSy ntbiesibly3tdead §7 Son93ikes: & Benssrd Yn¢sQedirably at
whiciis Ememeisted herein by reference in its entirety. In some

instangesya. SHPSSRLMRY DS aRaciicaly.selanied 12 BRI sa A MRSt ms o

the 5 reaction conditjons used |’go}klg1%!g1|ethogs of this mve%?n.

t{}?ég%"ﬁ'}e&ﬁiﬁ%‘igﬁ@e ,U{Haé(amp!e, includes compounds of the mt&gcré?e%rstructure in

both hydrated and non-hydrated forms. Additional examples of solvates include the structures in
combination with isopropanol, ethanol, methanol, DMSO, sthyl acetale, acelic acid, or
ethanolamine.

In the case of agents that are solids, it is understood by those skilled in the art that the
inventive compounds and salts may exist in different crystal or polymorphic forms, all of which are
intended to be within the scope of the present invention and specified formulas.

Definitions

As used herein, the following terms have the following meanings, unless expressly
indicated otherwise.
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reaction conditions convert the selected substituent into another
substituent that is either useful in an intermediate compound in the
methods of this invention or is a desired substituent in a target
com /?3297%9 The compounds of the present invention may ha A o 004/004151
Ve ymmetric carbon atoms. Such 10 diastereomeric mixturds CARDE
separated into their individual diastereomers on the basis of their physical
chemical differences by methods known to those skilled in the art, for
example, by chromatography or fractional crystallization. Enantiomers
can be separated by converting the enantiomeric mixtures into a
diastereomric mixture by reaction with 26-appropriate optically active
compound (e.g., alcohol), separating the diastereomers and converting
(e.g., hydrolyzing) the 15 individual diastereomers to the correspondln

pure el QRHSM T RIPEE IS AIHETEY A HERT" YIRS RBROO BT I F8%%nd
pure erfaatideress Hoeorsidele syiareot thbyremrAlfestivencisooufigs used
pidpcasaiatly entiRrappigtioncertain instances exist as tautomers. This

'Ff)‘ve”t'%%lﬂﬁsc@ %}SmH@erQEé”@%h RUBMRLE @%éﬁ@ﬁd&dﬁ%?hﬁfrﬁ%f ;egulatory
refera ompoun ed in
rgegk nrsn}éJ 6%CI /s p cor%? cto lnﬁl‘l)et@g%t%q}d Eg ﬁﬂ'\grrr%ap rowt iﬁglmél r:@l s and

east optlca ﬁpure thatis, a t contains at east

oMol RRIMAb 6585 e NAR HTHER Fe %ﬁd&ggf(*@*@d)t%rfa?ag?a?aa%%fﬁ&/‘h of: (1)
exosseefid (kiMYrsinbedh presfionadly aelisaanto SeRresDY.a8 ecthieted Ragvagegene; (2)
mare perfetablybakipastOndiodR5H ehichoihe .Bas antkimastgtrefietllysatesult of
&%853%1@% mn&ﬁg Gehe! smuaaﬁwdmafgqm%@s aranatsm@%ob diseases
Covesonalen aswel asnsonated o of MG IR SICHIER e ore
IE ‘fy’%xamp e, Formu a INCludes compounds o e |n S I’UC ure

B%}%Haﬁ%?’&f@ﬂ‘ BRI RRY RymAR pﬂﬂ%ﬁﬂ&?@@ﬁ{bIé@d??ﬁﬂ?é&e?b“orma'
gl gobavitiiels trurfius ds dnd ishdsiv lganettnalssprtipeirs|isebatirsiniancthmelignant,
RMBEY RikhacEiateaeatinarideon pestanpdasiineein the case of agents

that arerﬁ@l@r% Qdﬁ"%%&%t%ﬁ Qb&iﬂo?ﬁgtélﬁgl’?@tﬁ&h@eﬁ‘tg:m?éhgbe(o%(oompound via
mventlv c{: an Iti(rpa[)’( Sjtqst i, different crystal or

BSWB‘PS rgo?ran d Qfofw can R’deélc 6 be within the scope of the
presenirﬂ?v@ﬁﬂdﬁcéiﬁﬂ’@ﬁe&?f?éﬁ tfbﬁ?uﬂ% eslanhiHRAR ot B Y FTPRIAT Fiigylamino

fotoyingdtarcha!drave(@hdlifol IWing Aidlith g urs adsrexprens IR’ ipigicatdgfined in
ethpneien WHQIRAARIAAE3739 PCT/1B2004/004151 -26 The term

"COMPHAgING. AN ciRGIHGURG: & qrdsadkingthgir Y RORHEPIIRGSSANSRY!, alkenyl,

The terms "Flbnormal cell growth" and "hyperproliterative disorder” are

ag(éey or ary

The term "alkenyl" includes alkyl moieties having at least one carbon-carbon doubie
bond, including E and Z isomers of said alkenyl moiety. The term aiso includes cycloalkyl
moieties having at least one carbon-carbon double bond, i.e., cycloalkenyl. Examples of alkenyl
radicals include ethenyl, propenyl, butenyl, 1,4-butadienyl, cyclopentenyl, cyciohexenyl, prop-2-
enyl, but-2-enyl, but-3-enyl, 2-methylprop-2-enyl, hex-2-enyl, and the like. An atkenyl group may
be optionaily substituted.

The term “alkenylene” refers to a divalent straight chain, branched chain or cyclic
saturated aliphatic group containing at least one carbon-carbon double bond, and including E and
7 isomers of said alkenylene moiety. An alkyenylene group may be optionally substituted.

The term “alkoxy" means an O-alkyl group. Examples of alkoxy radicals include methoxy,
ethoxy, n-propoxy, isopropoxy, n-butoxy, iso-butoxy, sec-butoxy, tert-butoxy and the like.

The term "alky!" means saturated monovalent hydrocarbon radicals having straight, cyclic
or branched moieties. An “alkyl” group may include an optional carbon-carbon double or friple bond
where the alkyl group comprises at least two carbon atoms. Cycloalkyl moieties require at |gast
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interchangeably in this application. "Abnormal cell growth" refers to cell
growth that is independent of normal regulatory 5 mechanisms (e.qg., loss
of contact inhibition), including the abnormal growth of normal cells and

wé goqué/ygggof abnormal cells. This includes, but is not "m't%ﬁ‘hﬁﬁh@rmmzsl

abnormal growth of: (1) tumor cells (tumors), both benign and malignant,
expressing an activated Ras oncogene; (2) tumor cells, both benign and
malignant, in which the Ras protein is activated as a result of oncogenic
mutation in another gene; (3) benign and malignant cells of other
proliferative diseases 10 in which aberrant Ras activation occurs.
Examples of such benign proliferative 8iseases are psoriasis, benign
prostatic hypertrophy, human papilloma virus (HPV), and restinosis.

Abnormal eII owt $9 ref t

BT CER B AR oo Foneaie A B o e
fwmyﬁ%?arh ﬁawgrerfa%%*ﬁ-‘ré ?@%*@3 hriefRied SR awr%tr hexyl, hepty,
bayeaod Hye ﬁ%ﬁn@émsrmchebﬁwwwmﬁ@%a 15 a carbonyl
functiomeditied® . Galkylefpaksdss- G (M- ampRetecp] haderm sa6\kaminoldependently
ES: é&qrém gar '\is ﬁ@vs@wgﬁ@ﬁ%%erﬂmpb@r@w&mI%myggauerﬁaeups or

|nc t ke et : canf:i NR “?1% Li]rg where R and R' are as

|n ConUNGtion With aﬂk e term "acyloxy" refers to the

ester Pl gelelie)a o Wf‘?é‘*r@ﬁ ‘i'é’#“éﬁi&ﬂ'gaﬁ KRR, b%cawrw&r s saturated
dipatirgroetk ey dtelaieu aey| ainoibeicefangdiiy mereapraliselly as a cycloalkylene
sREO e angeAdgubtendarbnekigingdtasd Z isomers of said alkenyl
mO'ety-rf@er&e%mr&lﬁe NG des urieRlosh, MARIBSRRIRHMA] QRSHARE aliy! thio

carb on% rgon double bond, i.e., cycloalkenyl Examples of alkenyl
raireL R T de ethenyl, propenyl butengrl 1,4-butadienyl, cyclopentenyl,

cyclohdRe T sRlyY I8/em 7 SYAht-aRg DEhssARAIn AIRYhgTpHRR hBvBR oM two
lrewehengdrtandatbesikereiarakiikaoy| Yroud raiprbeanptionslipreiatsblit e, 2 to 4

Hsotermilaieny|ergnyrefeipdoricivapest siaig buehaiy, rarchet chadthylbut-2-
i Wféi& §F?JP5%eﬂeQII@h%%ﬂWHdBrSGWF§é9'Wo§Mﬁ teeem&aon carbon

oyub ond ar)d includi a Ieﬂe mé)
An alk 2’ are each

amiae I'EE 0 ?OnASOW—e(E)?O

ene grou ma aﬁy supstit e term alk

W@@ﬁ@dﬁﬁﬂb sgleptestolipm ER@r’ﬁ’ﬁ?@s @I*kéﬂkog&ef%rcaé‘fgqﬂcluﬂg n@fﬂ’&kywof"a’ky‘

Ny civaindphejerspranosas Aeftrd ot -bURXgNGER-Isuelize jogether with the
tartdus e Ehidsdigeiodibg sensteladigl” means saturated monovalent

hydroc%gqgnragrﬁ%s,g@@qgtﬁgq@h yglic or branched moieties. An

aIkyI oup ma rncu ean optional ¢ rbon-carbon do rtrr Ie bon
Where ﬁ@l ﬁbﬁ%"%?ﬁcﬁ ée)é atfeast two cg;sar %ar? lgtom I%%ngl ﬂ(eYe qmg the

m@r@r.egnp@a\aﬁsaw@angzmea%@ BRSO SUTRAFERY (cancen) celis.

The term “aromatic” refers to compounds or moieties comprising muitiple conjugated
double bonds. Examples of aromatic moieties include, without fimitation, aryl or heteroaryi ring
systems.

The term “"aryl" (Ar} means an organic radical derived from a monocyclic or polycyclic
aromatic hydrocarbon by removal of one hydrogen, such as phenyl or naphthyl. Preferred aryl
groups have from 4 fo 20 ring atoms, and more preferably from & to 14 ring atoms. An aryl group
may be optionally substituted. Hustrative examples of aryl groups include the following moieties:

A 0000, D
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~The te

-27 three carbon atoms. Examples of straight or branched alkyl radicals
include methyl (Me), ethyl (Et), n-propyl, isopropyl, n-butyl, isobutyl,
sec-butyl, tert-butyl, tert-amyl, pentyl, isopentyl, hexyl, heptyl, octyl and

the like. An alkyl group may be optionally substituted. The te tpég)mzoo«g{m:tﬁ%l

Wuéﬂ?yfgn% ino" refers to the -NRR' group, where R and R' are indépende

5 selected from hydrogen (however, R and R' cannot both be hydrogen),
alkyl, and aryl groups; or R and R’, taken together, can form a cyclic ring
system. The term "alkylene" refers to a divalent straight chain, branched
chain or cyclic saturated aliphatic group. The latter group may also be
referred to more specifically as a cycloedfkylene group. An alkylene group
may be optionally substituted. 10 The term "alkylthio" alone or in
combination, refers to an optionally sybstituted alkyl thio radical, alkyl-S-.
The term "alkynyl" refers to straightf anjd branched-chain alkynyl groups
having from two to twelve capfon s, preferably from 2 to 6 carbons,
and more preferably from 2 t waons;iystipiive alkynyl groups
mcluderqug“% gw&?p%e%%n But -3- ynyI 2-methylbut-2- 15 ynyl,

hex-2- yI and t ke. An a | group may be optionally substituted.
yfﬂ o oAl e e FRer a8 ?5’ fuigrageEh RITRB(R") where R' and R" are

each imbejsendestigmsycetcesirematalwfegdn thelpiuaikea(D) AR Whe®R, and R”
alk;maspeyictotikyslediet dranygtoedisy] digleinneyl) arylRs AR eadaoMReIogether

Ri-a8ehR cwg%ggg@mer with the nltrogen to form a heterocycloalkyl or
heteroa%l 20 The term | am é) ref %ﬁh . The term

carboc¥91¥ ncludes 0 ona Eagfl M\}gﬂﬁt}?j

"anti- neoplasrﬁc agen efers to agents
e GRS r%%?plafé‘rﬂ%s %H?&%Wh@‘?ﬁé‘*ﬁwaﬁwrﬁtﬁideaﬁoom(ﬁﬂ@@tm% double

baatignant (cancer) cells. The term "aromatic" refers to compounds or
moietigneampriainoustintadonjugateraiowhierordiyFramples of
aromattﬁéﬂ@lﬁﬂ%@&lmﬂ%w&h@% hmameﬁb é\rwowaﬁ&e!%aﬁ' m& 8é1tams only

Cg/ %to%masn T %i%ernr:l] aaf{ Ar me ngt%!] IC rl’zlis It%%te 9] unsaturated A
maonocy C|C¥) g c a¥omat|c|:1 r’og ¥1'[!) FERGTa 6 5H

L AToU PP R AR SHESSAG e ckm LB Inge rgppsshaving
torR thriedoaive riag dtemss prereetstsihiiomm 6 o T4iningiamerTitustaticrgkamples of

GascikynRyLbeianitaned orwasiitiirted]lustrative examples of aryl groups
includg the following moieties: 30/1i/1/1k& WO 2005/063739

0000 O O

oA 0.0 0.0

The term "halo™ or “halogen” means fluoro, chioro, bromo or icdo. Preferred halo groups

are fiuoro, chioro and bromo,
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-28 / 1\ and the like. The term "aryloxy" means aryl-O-. The term "arylthio"
means an aryl thio radical, aryl-S-. The term "carbamoyl" or "carbamate”
refers to the group -O-C(O)-NRR" where R and R" 5 are independently
%I&%tﬁgj;rsgm hydrogen, _alkyl, and aryl groups; arld R and Fﬁéﬁ‘ﬁ%“o 004151
ogether can form a cyclic ring system. The term "carbocyclyi” includes
optionally substituted cycloalkyl and aryl moieties. The term "carbocyclyl"

also includes cycloalkenyl moieties having at least one carbon-carbon

double bond. 10 The term "carboxy esters" refers to -C(O)OR where R is

alkyl or aryl. The term "cycloalkyl" refers to a monocyclic or polycyclic

radical which contains only carbon an@ghydrogen, and may be saturated,
partially unsaturated, or fully unsaturated. A cycloalkyl group may be
optionally substituted. Preferred cycloalkyl groups include groups having

fom (156 ETReRAETING SRR Hor BRI GAPS 9L G UG i ke,
Hioswaa0e ekanipituctiress RgicRialByPEigiggs Wik I vae AicBifoliaRygroups or with
onistewnine&fo, 20 '\ 1\ and compounds of the like. The term "halo" or
"haloggie BRANG Ly EMHRIGRIRAP Mal ot BARIAYIaRRBIOBING B tiuted

fluaro, chloro /0637 -29 The
i SR AR OB b S RS A bR Lt 3 250d3Ea o
VAR PR oo SR P40l SRS AR B et
more hEI® §roupstepaiith (e seferssarsrany. oroup fbptischiese phaIRyMore ring
hegiestmtsesyditan ddihetsngatiyuxylienstddailoptienbdiprsalpstituiip dndy aikghbtionaily
alseivanthal kaipdR RIS AN Grip R BY QAP hERAEE K RIRIRL A Ram ples of
?%gu%([%l%gﬁ%% EQ%JE%@E%%@H that carbon, e.g., oxygen, nitrogen,
r, phosp [

at
&y orus or combinations thereof. The term "heteroaryr
( S
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S and the like.

The term "“heterocyclyl” refers to aromatic and non-aromatic heterocyclic groups

containing one to four heteroatoms each selected from O, S and N, wherein each heterocyclic
group has from 4 to 10 atoms in its ring system, and with the proviso that the ring of said group
does not contain two adjacent O or S atoms. Non-aromatic heterocyclic groups include groups
having only 4 atoms in ’their ring system, but aromatic heterocyclic groups must have at least 5
atoms in their ring system. The heterocyclic groups include benzo-fused ring systems. An
example of a 4 membered heterocyclic group is azetidinyl (derived from azetidine). An example
of a 5 membered heterocyclic group is thiazolyl. An example of a 6 membered heterocyclic group
is pyridyl, and an example of 2 10 membered heterocyclic group is quinofinyl. Examples of non-
aromatic heterocyclic groups are pyrrolidinyl, tetrahydrofuranyl, dihydrofuranyl, tetrahydrothienyl,
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substituted. The polycyclic heteroaryl group may be fused or non-fused.
lllustrative examples of 10 aryl groups include the following moieties:
-9~)N NIO~\~N\ N\ S N N N~ -N (010 \N/\S/ CQ/N~~ S />> N\/ NQ

wlzihdPHN NN NI N NCNNS,\NCI~IN 15 S and g@l!&lﬁ%m%ﬁum

term "heterocyclcl” refers to aromatic and non-aromatic heterocyclic
groups containing one to four heteroatoms each selected from 0, S and
N, wherein each heterocyclic group has from 4 to 10 atoms in its ring
system, and with the proviso that the ring of said group does not contain
two adjacent O or S atoms. Non-aromatic heterocyclic groups include
groups 20 having only 4 atoms in their #fhyy system, but aromatic
heterocyclic groups must have at least 5 atoms in their ring system. The

te%[a rg&%ﬁ{)%@{ CHRFAE W&L lb%%%é}é Qp{;}@ ?36?;5 Eo%o%ﬁ%fﬂ@'%ﬁ&%phonno

ered erocycilic roup IS azet g i erlve rom az
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Q2ermbsietirte syl rbas e iaRPYisindn2Emipi 8feurpinyl, indolinyl,
mepyaengdHetesogy dicgnduisisicusiaglirmyraEstap plidseofNndinidbnag aihaticpyrany,
laﬁwe%&w gromm Ryolidiny) paa@mtwdrofmblﬂwydrofw@a%dmyu 3-

tetr th| / 4/004
nﬂgg&g& EEXX’FW é %‘?éﬁg’h aﬁq 48@ él'q% diu"é?l élrgl Examples of
amffger?ﬁys’ﬁﬁ@{aﬁ%ﬁ.ﬁ RO OB AROICI Y PR b AR PYraziny,
tﬂatasa:rfm ﬁanhoﬁfwéwd|rfwxe;@ﬁaﬁwznh'ép&ﬁ%ﬂiﬁxaiétbm!ybl|amérplviyl quinolinyl,
ﬁb&aambihytl iy, Gebetirakigriigp peidistylaBApsimaliny, iBdpyonalinygbingolnalaziny,
;Mﬁ\ﬂ}"7tﬁéﬂ|§/yra@¥|néii9?(arb‘t’éné1r§fd'%%ﬂWn%QZ&UInWhQEE}ﬂWl furazany),
%Ithlo anyl, dih rozp F @d@(‘dgg‘ h}g[%yl gé %/droyy‘ang FYolr: nyI| mx‘bxaimyl

|m|07’azo |m| azo azabicyclo[3

eagﬁmfwbﬁd“ifb‘ﬁ?éﬁ‘? yl, ﬁf?WaB‘Rﬂ &‘ﬁapau?ﬁ&??m e e SrRuRsfisted above,
avantetic-Pacietp Nbaiiashers wherpsvrliig possiele Gigt, isjeneadmgioup derived from
RyFdEONyy thiazohl, 1Py azatbhddtea parkl; Syt yE-Hiteangl) i soxaes | vi gihip zeled from
%fas%)é napRazRMoPYIe y&.&w&@w&mmﬁw& 'iﬂﬁ’lﬁ%l -2-yl, imidazol-4-yl ar

. n-H;ﬁ -Ig aIZ(10 M‘: Ql%cﬁg%l r‘?ﬂé( lhe%p&%ﬁyéréugsa]%&}gélb Xd rang systems and ring

systems substituted with one or two oxo (=0) moieties such as pyrrolldln—z—one A heterocyciyl
group may be optionally substituted.

The term "heterocyciié" comprises both heterocycloalkyl and heteroaryl groups.

A “heterocycloalkyl” group refers fo a cycloalkyl group that includes at least one
heteroatom selected from nitrogen, oxygen and sulfur. The radicals may be fused with an aryl or
heteroaryl. llustrative exampies of heterocycloalkyl groups include

Q, N‘\/l, Q ’OI{]’DO,Q’Q,
? ° : Nj)\o )
Q,[ﬁ],w,@,[;,uﬁb
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10 pyridazinyl, triazinyl, isoindolyl, pteridinyl, purinyl, oxadiazolyl,
thiadiazolyl, furazanyl, benzofurazanyl, benzothiophenyl, benzothiazolyl,
benzoxazolyl, quinazolinyl, quinoxalinyl, naphthyridinyl, and furopyridinyl.

ol R6SEsaQiNg groups, as derived from the groups listed alQve R iPf st

C-attached or N-attached where such is possible. For instance, a group
derived from pyrrole may be pyrrol-1-yl (N-attached) or pyrrol-3-yl
(C-attached). Further, a group derived from 15 imidazole may be
imidazol-1-yl or imidazol-3-yl (both N-attached) or imidazol-2-yl,
imidazol-4-yl or imidazol-5-yl (all C-attached). The heterocyclic groups
include benzo-fused ring systems and #ing systems substituted with one
or two oxo (=0) moieties such as pyrrolidin-2-one. A heterocyclyl group
may b8 optionally substituted. The term "heterocyclic" comprises both
heterqcycloalkyl and heteroaryl grpups. 20 A "heterocycloalkyl" group
refbrsSo cycl oup that Migludes at legst PReteroatom selected

om ni ogen,loxygen ;nd sulfud-The radical @ bejused with an aryl

roaryl. Mtdstrative éxaﬂe& Ef heterocycloall/l grayRs ifglude O O

QOOOOOO NNNMNJOO_kO 30j,,~j,la,n a,o, U0, Qc),,9¢
N~O N 25HHHH WO 2005/063739 PCT/1132004/004151 -31-0/~
N--S1=XDENENPE BB SRR RARIOCY RIS PO BSHBS RO pRYRiFo T (hiE egnbered
peterangtivh el tb Hétenempehied | HEearo@dice mbéria 1h aterdmyeticreteforycic) includes
meeted halaranxslisewefodde dldunaibhared beiesesydigaintindasch selected
ﬁg%n@tscaﬂe%,m@{r?g;@ﬁ'm&tﬁseﬁy HuPFQLRSAFANEINING 816 18 8PHo 13 atoms

éterdatoms each s?lected from 0, S and N, wherein each heterocyclic

&‘r%ﬁ‘ﬂé&s%‘rﬁeé?%‘f ’%eﬂ{)' 8, 5t0 10 or 5to 13 atoms in its ring system,
respecﬁ%ﬂ?.’m “membered ring” can embrace any cyclic structure. The term "membered” is

meant to denote the number of skeletal atoms that constitute the ring. Thus, for example,
cyclohexyl, pyridine, pyran and thiopyran are 6-membered rings and cyclopentyl, pyrrole, furan,
and thiophene are 5-membered rings.

The term “neoplasm” is defined as in Stedman's Medical Dictionary 25™ Edition (1990)
and refers to an abnormal tissue that grows by celiular proliferation more rapidly than normal and
continues to grow after the stimuli that initiated the new growth ceases. Neoplasms show partial
or complete lack of structural organization and functional coordination compared with normaf
tissue, and usually form a distinct mass of tissue that may be either benign (benign tumor) or
malignant {cancer).

“Optionally substituted” groups may be substituted or unsubstituted. When substituted,
the substituents of an “optionally substituted” group may include, without limitation, one or more
substituents independently selected from the following groups or designated subsets thereof: (C,-
Cealkyl, (C-Cg)alkenyl, {Co-Cgalkynyl, (Cs-Ce)heteroalkyl, (Cr-Celhaloatkyl, {Co-Ceihaloatkenyl,
(C,-Cghaloalkynyl, (Cs-Ce)cycloalkyl, phenyl, (C4-Cp)atkaxy, phenoxy, {C-Cq)haloalkoxy, amino,
{C4-Cgalkylamino, {C1-Cealkylthio, phenyli-S-, oxo, (C;-Cgjcarboxyester, {C,-Celcarboxamido,
(Cs-Ce)acyloxy, H, halogen, CN, NO,, NHz, Ng, NHCHa, N(CHa)p, SH, SCHs, OH, OCHs, OCF;,
CHg, CFs, C(O)CHs, CO,CHs, CO,H, G(O)NH,, pyridinyl, thiophene, furanyl, (C4-Ce)carbamate,
and (C;-Cg)urea. An optionally substituted group may be unsubstituted (e.g., -CHCHa), fully
substituted (e.g., -CF,CF3), monosubstituted (e.g., -CH,CHzF) or substituted at a leve! anywhere
in-between fully substituted and monosubstituted (e.g., -CHCF3).

The term "oxo” means an “0Q” group.
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The term "membered ring" can embrace any cyclic structure. The term
"membered" is meant to denote the number of skeletal atoms that
constitute the ring. Thus, for example, 10 cyclohexyl, pyridine, pyran and

WJQW ded-3re 6-membered rings and cyclopentyl, pyrrole, fy&alr)m%gmu 4151

thiophene are 5-membered rings. The term "neoplasm” is defined as In
Stedman's Medical Dictionary 25th Edition (1990) and refers to an
abnormal tissue that grows by cellular proliferation more rapidly than
normal and continues to grow after the stimuli that initiated the new
growth ceases. Neoplasms show partial 15 or complete lack of structural
organization and functional coordinatioffcompared with normal tissue,
and usually form a distinct mass of tissue that may be either benign

(benlgnr % Pﬁc?érﬂyghr%%% g%g Qher@ Est?t&?l&/ﬂfaﬁ:“ l%b kgeeqri%ulg " \gp{h aC-

be substitut r unsubstitute hen su the substituents

"@ﬁ’uBﬂ%f’%ﬁBsﬁm@ﬁ”odrwbgﬁ%{?/ iFeAaES BlReE f?ﬁh‘f?ét%ﬂ‘ﬁ?n'@%d%&%‘ and -

26Gubstituents independently selected from the following groups or

designatedsulisaistititede ofe S heiGhaliph{ G 2re8)alkepy |k om alieymyhy bear
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?8% co RISt R CT R EFE S v o
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BlaritadatlcDGHRIMEE 3nPSdebtBitiife3, C(O)CH3, CO2CH3, CO2H,
C(O)NH2, Q/I‘Idlnyl thlophene furanyl, (C1-C6)carbamate, and

(C1-CONLAESR e SHMPRUIL Qb SRR BrITIHRR M drnliisiriercrhqungoeuticaly
CHePBHIBOalEs. snbBiarTade@iGly BFPEPS sativef setiteirrsdeagd solvates.
-CH2CHr}i2F Yot Stiinstifistedtias iy |evedptatyavhasansn ﬂh@ﬂd’d&’&ﬂb@sﬂhﬂy acceptable and
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perha 0"'refers 1o groups \F/ﬁereln every C?Pi‘ een replace (]p
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guolups phigtisthaical¥ 3csaptabeCaner Tens/ms prciniemstiThecelrpneankathbarthreological
gERipBsition iastiamitRadaltraionsr atompmay hearofg@gnor more

Subst't% S%Iﬁgéﬁﬁﬁ‘ac%&xbaé)(zam&awf%?@'ié ORI R Wuent that does not cause
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Compawititexsipient” generally refers to substance, often an inert substance, added to a
pharmacological composition or otherwise used as a vehicle o further facilitate administration of
a compound. Exampies of excipients include but are not limited to calcium carbonate, calcium
phosphate, various sugars and types of starch, celiulose derivatives, gelatin, vegetable cils and
polyethylene glycols.

“A pharmaceutically acceptable sait’ is intended to mean a salt that retains the biological
effectiveness of the free acids and bases of the specified compound and that is not biologically or
otherwise undesirable. A compound of the invention may possess a sufficiently acidic, a
sufficiently basic, or both functional groups, and accordingly react with any of a number of
inorganic or organic bases, and inorganic and organic acids, to form a pharmaceutically
acceptable salt. Exemplary pharmaceutically acceptable salts include those salts prepared by
reaction of the compounds of the present invention with a mineral or organic acid or an inorganic
base, such as salts including sulfates, pyrosulfates, bisulfates, sulfites, bisulfites, phosphates,
monohydrogenphosphates, dihydrogenphosphates, metaphosphates, pyrophosphates, chlorides,
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10 In addition to compounds of Formula I, the invention includes N-oxides,
pharmaceutically acceptable solvates, and pharmaceutically acceptable
salts of such compounds and solvates. The term "pharmaceutically

&g‘?&%gﬂ% means pharmacologically acceptable and SUb?@FH@% 4/004151

non-toxic to the subject being administered the agent. A "pharmacological
composition” refers to a mixture of one or more of the compounds 15
described herein, or physiologically acceptable salts thereof, with other
chemical components, such as physiologically acceptable carriers and/or
excipients. The purpose of a pharmacological composition is to facilitate
administration of a compound to an org&rism. A "physiologically
acceptable carrier" refers to a carrier or diluent that does not cause
significant or otherwise unacce?table irritation to an or anism an

Rmifekcdftidrly 35RI5P0gRIR %Folo%%%ﬂoﬁ'&?vnﬁag ?Opg?f?’g@e& tirmates,
iscvitiIetes ceRRIRIRRo INBIEPITISE X STBRIPItERe RIAE r STBIRSAIS S RYSEARES, Suberates,
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eonissouRed Asue veRisiedo Hﬁmefﬁﬁﬂ'l@ter@w&@ﬁ%@ Ofn@hoxybenzoates,
Eg{% gtgndsul]:,fx aqggle,gj,ggegﬁmg@ggs Fﬂghﬂr%@epaﬁ’é Q}%‘?ﬂgt& ﬁflgn'ﬁ“%tyrates
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gﬁggé?ﬂq(?[%pgaé%?amca v g % oy d%g%ﬁggc?dsfﬂggﬁg % f&“%uﬁmca d sulfamrc

en C, or O![h unctio roups, and accor yreact wit

e, iR ERh PIERIGH A1 GPAS |%eb85é€”‘a%°ﬁ$8?¢?aﬁ?@'aﬁt?%@aﬂ‘f(?“c acid,
pioitiglatstioratid, phrapiericcnibalteasiccapthblacialtadtkeppiehip acid, maleic acid,

Ri@oRaAcasitically repepialladsalisdniclude thesedialisigrapsasd ayd, malonic acid,
(SARHOLRS theicaepesis a&mﬂewé&anyepmeswmﬁmw% Qucuronic acid
or%glc aCI!tcljcor %n |no ane rg? Sgc:g’ flp:f? % I&% qlpagtasﬂclfgél San amino acid,

Sniate ISU ate qu ites, bisuf

ﬁﬁ’Gh é‘ﬁ)?ai’é@@ ApA 855195{8@ a&iﬁﬂ?@ﬁ’é‘i‘ﬁﬁ'ﬁ 8§‘3h§f‘3‘sa?ﬁ§[’§ﬁ’ﬁ GS[Sha s oxybenzoic
pyitbphoBitessid MGyt W 20067563 PEE RN/ pelhesgsufegic acid or
briomidamniodiste sr deaitates, propionates, decanoates, caprylates,
acrsf'itﬁ%é%&as?ﬁa d§£ﬁ@lﬁ%?66§ n&ﬁrﬁ)&?it%e B@gmmtﬁf%c&m@m@ptame salt
oxalates, malopates, succina s, fumara
oy T R T B R (P ot o

m@ﬂﬁﬁe?f'z?f&f’é‘g’ Pﬁ%?hﬂﬁ%ﬁfo%ﬁégmaﬁf?ﬁB@ﬁzﬁ%@Wy@ré@%hzﬂhﬂ?" metal
hyethdstsy loe pikeline saphphetel BYsrxilgifen e dkey [Hpriatir gxamples of suitable salts

Rlapaylacginte Saphaayigs optenaiespphaddy Butir ate glydiisates, lagiates ammonia,
Xé'?é’é?{é?é%{bdrﬂ-){ﬁ%‘r%‘%eﬁ'M&Qéﬂl?&é@ﬁ&fﬂ?énan@m@?%ﬂ@%@acnc amines, such as
benzylamines, pyrrolidines, piperidine, morpholine and piperazine, and inorganic salts derived
from sodium, calcium, potassium, magnesium, manganese, iron, copper, zinc, aluminum and
tithium.

Pharmaceutical compositions according to the invention may, atternatively or in addition
to a compound of Formula (I}, comprise as an active ingredient pharmaceutically acceptable salts
of such compounds. Such compounds and salts are sometimes referred to herein collectively as
“active agents” or “agents.”

It will be appreciated that any solvate {e.g. hydrate) form of compounds of formuia (1) can
be used for the purpose of the present invention.
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propanesulfonates, naphthalene-1-sulfonates, naphthalene-2-sulfonates,
and mandelates. If the compound of the invention is a base, the desired
pharmaceutically acceptable salt may be prepared by any suitable

de&;%gﬁ:}@ilable in the art, for example, treatment of the frgep, AR Ras6151

with an inorganic acid, such as hydrochloric acid, hydrobromic acid,
sulfuric acid, sulfamic acid, nitric acid, phosphoric acid and the like, or with
an organic acid, such as acetic acid, phenylacetic acid, propionic acid,
stearic acid, lactic acid, ascorbic acid, maleic acid, hydroxymaleic acid,
isethionic acid, succinic acid, mandelic acid, fumaric acid, malonic acid,
pyruvic acid, oxalic acid, glycolic acid,“éﬁﬁcylic acid, a pyranosidyl acid,
such as glucuronic acid 15 or galacturonic acid, an alpha-hydroxy acid,

such a5 FleCfId cFRURIGAGIG DA AR GRS AR TR belscd o

utamic acid, an aromatic acjd, such benzoic ac -aceto
g uati F pr 5 I(iﬁases ?\ %(é/fp P eamount is
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aIgREscoashartrestivepingeatie nhpivaphysctu tiopliyatitrse poaipestalts c80adfing the
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intend teotefn%saﬂemg&c%%?ugﬁhgnaa}ga%%gaéhanﬁgggécw MilRg er in potency or

proliferation and/or prevents d E{ ere tlatlono eukaryotic cel
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“enhancing” refers to the ability to mcrease or prolang, either in potency or duration, the effect of
other therapeutic agents on a system (e.g., a tumor cell). An "enhancing-effective amount,” as
used herein, refers to an amount adequate to enhance the effect of another therapeutic agentin a
desired system (including, by way of example only, a tumor cell in a patient). When used in a
patient, amounts effective for this use will depend on the severity and course of the proliferative
disorder (including, but not limited to, cancer), previous therapy, the patient's health status and
response to the drugs, and the judgment of the treating physician. It is considered well within the
skill of the art for one to determine such enhancing-effective amounts by routine experimentation.
Once improvement of the patient'’s conditions has occurred, a maintenance dose is
administered if necessary. Subsequently, the dosage or the frequency of administration, or both,
can be reduced, as a function of the symptoms, to a level at which the improved proliferative
disorder or condition is retained. When the symptoms have been alleviated to the desired level,
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5 effective for the indicated utility, e.g., specific therapeutic treatment. The
compositions containing the compound(s) of the described herein can be
administered for prophylactic and/or therapeutic treatments. In therapeutic
ﬁ s, the compositions are administered to a patiept-leadYaoais1
ering from a proliferative disorder or condition (including, but not
Ilmlted to, cancer), as described above, in an amount sufficient to 10 cure
or at least partially arrest the symptoms of the proliferative disorder or
condition. An amount adequate to accomplish this is defined as
"therapeutically effective amount or dose.” Amounts effective for this use
will depend on the severity and coursé®f the proliferative disorder or
condition, previous therapy, the patient's health status and response to the
anigsyand e dudament %Rt'ﬂlgv&ée&t'%ﬁmym&aanrem RORAG Erong-term basis
trgﬁf&%%atlons compositions containing 5 compounds scribed Rerein
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. S con ldered well Wlthln t I ofthe a [ on determi u
qﬂgﬁj&g\gg tlcally el'ﬁec ve or quie GGOI’G ES % !?CUQE!I’ mrcumﬁ%%cgs gtnroundmg

tlca ective amounts

tos sapim BRI 620 (Eegspeg'ﬁfoe%ea%%maﬁﬁaq tﬁ‘&l)"’%‘ﬁ@ﬁ@?ﬁ%@‘s""‘“"“ the
deaitandehgttastdthaoinie subisntord st keinsdreaterobisgtinithie irerpisteiagpean at
IQésﬁHé&HQ@aﬁdﬂe&@daﬁe@boﬁhﬁma in segdjebicuen kanoingid deaffciairadn), that is

ect%Hreéfﬁ@aagﬁB&ﬁ U}%@%@QJ@@%F&J@@&&@ e I9JRA RASEes such

or D r% eétese% glgxee &y OréveH nﬁtl |s$pg£fggr§&fon0} heré@cei.}'l"ﬁ ellrjltécmgmmai
BJEE ALY Stem 3 tum g%‘ Ahancing-enective amount.

m@@m‘gé‘d‘?{é‘m m%mﬁ@%&%{ﬁ &ﬁsafﬁd&aeaﬁﬁé?e“ﬁx'm?aﬁ@@%%%w“t has
rngtherehatiapmstd agboatiin & dediaidesgatamithiiogiing, dispasaypediion; andfor
Sxaninlerdscadeipangiwall in a patient). When used in a patient, amounts

effectl\@g&gtm& %mulgw%dmﬁm‘a%y%ﬁ@aﬁ CRuFSRhAR preferred. For

proliferative dlsord (‘.Q R t limite cancer
sta

cfﬁléquve?ﬁ%msgh en s oem glnase qr&fgyt ﬁ?clﬁzdp&ﬁ;{leéi complexes,

us ana respons

b ethets ¢ tﬂ@éﬁn‘&‘ﬁhyﬂt‘?&@“ﬁ‘?g%@d’@m Wf’:ﬁ[‘!mﬁlﬂ‘? i 36"@[@" The
@bthet anteftionizhicheetértéddosnehads samemiptstecstiveiiinmemterynase activity,

S Eias X RE RN Nss(NBE danaiRweime s lcoihiReraaifart sns mlititirsactivity of
%%asgtg%g%ﬁﬁ rﬁf@ﬁ%%ﬁ%%d%dmmmgdg%?é%b by using whole

8§3‘t %dgss RS th ‘];{ﬁ%l’igﬁr’]ncs&% Zdevlgl LA VE/IOI éh(al 29 trgbdu%tors of

m@'@%‘éﬁﬁréﬁ‘f@%tﬁ?@h an@Fd%‘Tt’HP/éEr'ﬂﬂﬁﬁ?ﬁ SR RS Y f the methods
syamgbie mHoaw skiledin dikeeitiedutinthie desirddeneliry\Gs2G03/RE8EIS0oS suitable
RCTARROOMG0ASLrerEntsaRtmRNh6eN RaasRdRA liesisaem Paiesen No. WO
583”&%'@3@&'“&%”@%%@ F0RGLHBEHABIS0s), Connell-Crowley and Harpes,
Cell Cycle: Materials and Methods, (Michele Pagano, ed. Springer, Berlin, Germany)(1895);
International Publication No. WO 97/34876; and International Publication No. WO
96/14843. These properties may be assessed, for example, by using one or more of the
biological testing procedures set out in the examples below,

The active agents of the invention may be formulated into pharmaceutical compositions
as described below. Pharmaceutical compositions of this invention comprise an effective

_ modulating, regulating, or inhibiting amount of a compound of Formula | and an inert,

pharmaceutically acceptable carrier or diluent. In one embodiment of the pharmaceutical
compositions, efficacious levels of the compounds of Formula (f) are provided so as to provide
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upon any recurrence of the disease symptoms. The amount of a given

agent that will correspond to such an amount will vary depending upon

factors such as the particular compound, disease condition and its
ﬁ)\ée%%.,gge identity 5 (e.g., weight) of the subject or host j-pggd@fvis151

treatment but can nevertheless be routinely determined in a manner

known in the art according to the particular circumstances surrounding

the case, including, e.g., the specific agent being administered, the route

of administration, the condition being treated, and the subject or host

being treated. "Treating" is intended to mean at least the mitigation of a

disease condition in a subject such as¥firammal (e.g., human), that is 10

affected, at least in part, by the activity of one or more kinases, for

example protejn kinases such ros S cludes:

*B‘?@\Péﬁ%g z{% TR tric())lner on %bggﬂrrrr? %ﬁ%a%r[r{%%rrt}r%vlé r')?%trrnlecalﬂ’faﬁvas n

wwerptﬁ'éerﬁ%ﬁﬁhﬁdﬂmaner W‘H@‘ﬁ?edTgsﬁ%Wﬂﬁ?}tﬁ&fﬁréraPéé%@ unit-dosage
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o d@t@%@%@%&@&r@%m%&t@geﬁ YD el RIQIfRHIANAS as an

pre err For certain me%: anisms, |{1 ! |t|ore1r§)0 18 protein lé'r ase acti \\frtXtronai
%Eﬁﬁgt%?ie\'r{htﬁ'&ﬁ% CBIASIERRL P ARG Dthets, and hose Which AIbIt
mw@@géﬁeEE%HRﬁei’h‘fl%ﬁﬁ‘rﬁétWH“gré"b'F@feq’r"i‘éH’a’f’Pﬂaa?)ﬁ‘é'é’étﬂr?r%?)@?tﬁbﬁ'?§°“”"9
ferihpedierec tecporopashaoid $he fdesiellpagagetiominhibiting protein kinase
activityndphaxamduednoaaen BvalicVedisey ee Rytad Bnidint @F Ng:a. CBRePPKRCof solid
el (ﬁ‘b@i QSC%%EV{EYG Gééﬁr@QSﬂ%Qﬁrﬁ%éB@l%%@éﬁﬁt'&%ﬁy stearic acid

measure for. example éUSIn le .cell cultures in

S P A B RSB AL PR e Wlr ah e

o iraiters 4. ﬁﬁ@rﬁﬂ@lt‘tﬁé‘%ﬂﬂﬁ?“%%ﬁ"é@%@ ét@ﬁxiﬁ&?t‘ﬁ%ﬁ?é@?ék?ﬁ‘éty in the

be seassrggidoylamyrositreatn athgisrd\dilatieacitnese siifiedl irthetiatesliulose,
&Jb&%@pﬁﬁé&@t@éld@elmn\étﬁmmﬁmmawf suitable assays for

ﬁlfg'V\'/f/y megegwg gasntﬁaaﬁltgt%me%snd&s&rrms&m rﬂr@grray%ra BiRlicatieBq, the

21845, Parast, et hemistr
IS GHLEN R A1 DA Rl IR A S P i e
mcbfeﬁ’e*rpfé@a?fdo%ﬁﬂgSpF%éW%@rﬁﬁS@%ﬁﬁaﬁyﬂﬁgw PHtenStRIMAf Pe from
Hdbligatiand\doly O 7 3486, caridr listeserhtion pieParblioatidibh iy, g @mm of syrup,

9B (1434 30T e REPREEcEMRAN RES SBREEA cfalUp@RITIER Ryt UsiRGIORE vial or
or more of 1 Sdglﬁz iGg) testing procedures set out in the examples
BEIS \ﬂ/ueggg He actrve a ents o e |nve tion may be forrinca?ted in

pharm&e AR SR ﬁ%ﬁgog A%l bel% il cg?mageuf’cegtfable salt of a
compesi b FeR kNS RO priSearseRsaiion Al AERRRis or inorganic acid
EQEHERtneM cloluthuit ibfngy @uinio Lactdofr aitioragiduHick sPEBEnsalaftranig aet mveitable, the
%’r\t'ﬂ%@%l@éﬁ&@@cepéamesereﬁoméﬂllbteé&mhmememb@dumm OFsamples of

‘E_uétlg aceﬁ&g%zs .ﬁ@\@l}lgg&gg%sngﬂﬁ@éa%%lmts S5 SDE0TRaUPSRliene glycol
300, polyso ate 80, glycerin and the like |n concentratrons ranging from 0-60% of the total
volume. In an exemplary embodiment, a compound of Formula | is dissoived in DMSO and
diluted with water. The composition may also be in the form of a solution of a salt form of the
active ingredient in an appropriate agueous vehicle such as water or isotonic saline or dexirose
solution.

it will be appreciated that the actual dosages of the agents used in the compositions of
this invention will vary according to the particular complex being used, the particular composition
formulated, the mode of administration and the particular site, host and disease being
treated. Optimal dosages for a given set of conditions can be ascertained by those skilled in the
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Woﬁg &86E7aT or oral administration. A compound of Formula

WO 2005/063739 PCT1182004/004151 -36 therapeutic benefits involving

anti-proliferative ability. By "efficacious levels" is meant levels in which

proliferation is inhibited, or controlled. These compositions are prepared in
dos%?e form appropriate for the mode of admthrat'%@’rﬁi%‘%mm{u151

can be

administered in conventional dosage form prepared by 5 combining a

therapeutically effective amount of an agent (e.g., a compound of Formula

I) as an active ingredient with appropriate pharmaceutical carriers or

diluents according to conventional procedures. These procedures may

involve mixing, granulating and compr&gsing or dissolving the ingredients

as appropriate to the desired preparation. The pharmaceutical carrier

employed may be either a solid or liquid. Exemplary of solid 10 carriers

%{f‘eq%fﬁf’o%m’&ﬂg%@' ?3"[’89@8]5’{??1“33@&#35&% V*S‘&’aﬁiamﬁﬁﬁ??é@?ﬁ?@' data for an
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pemdut tibootiyéomik udteeght vitle cdikieesSintiattysrifrepeatstcst apsilpent mawals.

Includerﬁmrq&!ams HraRs IRIERARA MALSHAldHIRMNE mﬁiaﬂ%é%‘éhe?a%y known for

er onostear Idlstearate aI ne.or
et e et %%%ﬁgjﬁg% ST SRR EAGS sun g, e

ﬁﬁéO'i'BgA YR APYSRIS c S af\@mplﬁgf@as (78, ienyrapping or
&ohbil@mef’hgrti@éaﬂwb cprppaiiatio mauhehemalrred placpeticadhamanner using
geladinreap tgsivopiowigd ercarppeile ciatens Owhicthmafoben @it ¢l Qfcipients and

1028068 tFheRMaL RSN Gard e yorHMrstids BRI B9 be used
ahb out 25 > g, ¥ to about 1 g. If a liquid carrier is used, the preparation will be
RIREfSn o syrup, emulsion, soft gelatin capsule, sterile injectable
solutuoﬁfﬂ?eéu%fﬁlé‘ﬂ?é‘ﬂh‘ﬁr‘?%ﬂ‘?ré‘ﬁ{ﬁ&ﬁ?@ H}EJ%iit%PffS’?iB'ﬁtraEﬂibﬁl?é% igr injection,
baspeasiv e Thobnamistarie watdtrsokipte titsseafoenysa solutions, preferably in
Pisisnarelticatytisecpithicssalt & Hanampolunsh ORFgsNs WaLlihan Pesiological
QW'B@%H“ a&4%@&9&&'%9%@&&@%9&@%{5'%&@&f&@%d thé“ﬁ?ri@? to be

0.3M solution of | dor itei cac If a soluble salt form i
s e L HEE R IS b Al AR ol RS

combiRiGH. 8 @Wﬁf@ﬂt the CmRANLiY 38 Eﬁlfﬁ%'@ﬁ%dﬁﬂk%(ﬂ?{ﬂ@"*"g the

- tpeendiovitthAitedneseefiedi GoIsRithaRE gy sodwpdhibeyle ifugiveoler8@dable the

fhpsonbais BR, iglysrrinabel mlikrdraseagantinnargengibeplins, 046 gels,
grabé t%ia.lnégoltgn@pem@ﬁ eéﬁanm@rysﬁmbfaqma%t,lﬁgsgmowdaofpanem to be

ormul I iS dISS SO.and diluted wit ter. The com
A P B A ol LD Yok g 2 ol ent i

LIV a?ea&aﬁeaﬁge%ﬂﬁcﬁ%@%%h%&M&bﬂ&?#&@tdm esHREopixure, and
presessivg UBONgHIE ohoRnwitk sde addine suitebib atxiieriast il dbsiosh tpesh it tablets or
aggnisctreed fuithrecortipenitionued: fillers such as sugars, including lactose, sucrose,

mannitol, or sorbitol; and celiulose preparations, for example, maize starch, wheat starch, rice
starch, potato starch, gelafin, gum, methyl cellulose, hydroxypropyimethy!-ceuulc;se, sodium
carboxymethylceiiulose, or polyvinylpyrrolidone (PVP). If desired, disintegrating agents may be
added, such as crosslinked polyvinylpyrrolidone, agar, or alginic acid or a salt thereof such as
sodium alginate. .

Dragee cores are provided with suitable coatings. For this purpose, concentrated sugar
solutions may be used, which may oplionally contain gum arabic, polyvinyl pyrrolidone, Carbopol
gel, polyethylene glycol, and/or titanium dioxide, lacquer solutions, and suitable organic solvents
or solvent mixtures. Dyestuffs or pigments may be added to the tablets or dragee coatings for
identification or to characterize different combinations of agents.
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this invention will vary according to the particular complex being used, the
particular composition formulated, the mode of administration and the
particular site, host and disease being treated. Optimal dosages for a
given set of conditions can be ascertained by those Sk'”edﬂg}mﬁzwgnuuﬁ

WOy388/R%8%739 PCT/IB2004/004151 -37 art using conventiona

dosage-determination tests in view of the experimental data for an agent.
For oral administration, an exemplary daily dose generally employed is
from about 0.001 to about 1000 mg/kg of body weight, with courses of
treatment repeated at appropriate intervals. The compositions of the
invention may be manufactured in maf@#ers generally known for 5
preparing pharmaceutical compositions, e.g., using conventional
technlg,ues such as mlxmqé dlssolvm granulat rgeg kinp%me de of
levigatingTRARRHISR)iRGPRRNHS SR FRG P8 ﬁﬁ%ﬂ)ﬁ{ﬁg mé:.a s made o
gataamergﬂ@alsgﬂmagmmwﬁ@ayvﬁéef@mﬁjﬁt’e@ﬂﬁp&?ﬂvmiaﬁ‘feh as giycerol or
JHBRGICITHSI pEshah eapruies reap hysioto icadigncoeptabla afticisradlich an dgctose,
RuSRleGRddrameResiRiRS ARcL A AR %-Ib 3F MddlitRigDsrerasiRgaDbpieNnally,
%%i\%ggmnpsolﬂngsﬁmg RiE Q&gf?t%m @?E:&&W&%ﬁﬁ&eﬁ&’ed in suitable hqunds such

er formulation i1s de endent %é/ ero

eutica
@dfﬁﬁﬂlﬁl‘éﬂ&‘ﬂi’@y%@ ne8t i‘fﬁ‘éﬂu%‘?‘é’etﬂ)(éerég@wfé"fjﬂ ed 8%0?%‘%1&3% may be
dodnculapdiomplatinneoles SLtRsHinprainaBigUl Bﬁy@o‘l’@&i’&&ﬂysmtﬁb'e for such
Sonmatiule beticsscsalcliaipistatils' the clutiasitiBie deesisoletiont Bblets or lozenges
,g;g;@g}gag%nvﬁhgﬁamgﬁ@{ergor transmucosal administration, penetrants

apprOpFn?ts? rts%nthfratz %r{rll?rraﬁgsﬁﬁr 3759{]7 ﬁxrtml e qt%rgo%gn'&%? Jor %&lﬂaﬂﬂ ‘to the

Such pene ran S are enera'ﬁ/ IfI’]OWI’] in the art. For oral administra
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mitsizagmasesticelly acoehtissie chilietssknb®n B tie &vitablichrierierd 9.
Shadlsifieraanapey ntishidréfeciomettitios tdidhénfaarailaiedtimtaietsyrpitioxide or

‘1&%9@&‘;%&) ARSI BSIALIES o0 [Fes SIS SHTIBR SHRBNBIOREARSdAEmIned by
€. jor oral '“%eaé'.?@fgvn%@bae senPecg%swa@% & gée%%m for use in an
PSS oRvs

or oral use_can tained usin excipient in

e S e St RS RSN 5 e compourd
sedaltivigpivieipnwder bagk PracedanRpeResARture of granules after adding

su|tabIemmh@ﬂ@mslfmd;rmmtafmtaﬁmsmr adndjsteatbor ey, ieitmbles.q., by
g&i%q m":@ﬁmﬁ@@sfﬁl%@h 3okl BRkhs AElIHANG 1 AEP B pFseHRSEIN unit-dosage
g@ﬂ; itol, r sorbital and i ell‘H HEGR éegg}{éﬁg@ Meéﬁn;%%ﬂ"ﬁéégwatwe The

$in&afSBreR: rice 5$tarc otato starch, gelatin, @um me

TS SET R R R ot E BTN ooy
cahtg Vg Y OGNy PIRrY asealpeICHiRs Reprading ARAHRING agdlss dispersing

1, such as crosslinked polyvinylpyrrolidone, agar, or alginic acid or a

salt theseofsUCh a8 reRdinhalBinpdfenteral administration Include agueous solutions of
the agents in water-soluble form. Additionally, suspensions of the agents may be prepared as
appropriate oily injection suspensions. Suitable lipophilic solvents or vehicles include fatty oils
such as sesame oil, or synthetic fatty acid esters, such as ethyl oleate or triglycerides, or
liposomes. Agqueous injection suspensions may contain substances that increase the viscosity of
the suspension, such as sodium carboxymethy! cellulose, sorbitol, or dextran. Opticnally, the
suspension may also contain suitable stabilizers or agents that increase the solubility of the
compounds to allow for the preparation of highly concentrated solutiohs.

For administration fo the eye, the agent is delfivered in a pharmaceutically accepiable
ophthaimic vehicle such that the cormpound is maintained in contact with the ocular surface for a
sufficient time period to allow the compound to penetrate the comeal and internal regions of the
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Wagcol and/or titanium dioxide, lacquer solutions, and suitable organic

Dragee cores are provided with suitable coatings. For this purpose,
concentrated sugar 30 solutions may be used, which may optionally
contain gum arabic, polyvinyl pyrrolidone, Carbopol gel, polyethylene

RP@A?%”S? solvent mixtures. Dyestuffs or pigments may bd SHARH IS
tablets or dragee coatings for identification or to characterize different
combinations of agents. WO 2005/063739 PCT/IB2004/004151 -38
Pharmaceutical preparations that can be used orally include push-fit
capsules made of gelatin, as well as soft, sealed capsules made of
gelatin and a plasticizer, such as glycef$i-or sorbitol. The push-fit
capsules can contain the agents in admixture with fillers such as lactose,
binders such as starches, andlor lubricants such as talc or magnesium
S8 e SR TIBAIGY SHABIHSe ORI Ob AR TR AP SFHER B humor,
dissoiveliuniosuspeRde disrilditatinasiotiersidsgiite @ndasglenils, Thguipharmaceutically
patapiabioopiguitnpolyiethyteyeglonitméntaddiionle stobilirensapaydisy material. A
agcE6h A Sormuialanedomayahiss BinipjEaikan SaM A IR9SREES and aqueous
%U}%%?Ie.f% Saughtsadgn 'nllsst}rgélgg' F P eln;)euﬂC & oandtmé@"?‘ltrv?i%ogfhteh.eaccepted ophthaimic
cgmpo& ioneXake the form of ta'Bf_‘e?s or lozenges formulated in
issosmtisATIsH IS PHErEs PhRgy R eRREIPHtranasally or by inhalation,
the coriieuatistic thesroeriedraints io Bawdgréserorrpapiiuiemmth a suitable vehicle,
cQVeritn dyropliviese dviethbeforeTusd. aThaetose) BEsaY:H eS6 B O in rectal
REFTRILIERS Ragksar Mﬁ@a&ﬁ@!; YithdBribsenbaalItable QaRRigNbonventional
¢ fodichipredilygromeloanc, ishigigTyoromethane
§ osroﬁf'gtraﬁuoroetﬁane, carbon dIO_XId% G other suitable gas. In the
case of B asHtan A 2ag BN THECELAG BRMR: e yIsatt By Altady fymppted as a
pepeidmeparatishe fodelproraatingeferouiatinng uney Gepaditacistarercy tifidentatipn (for
aeitinelaubaadamshinhalesnudnsaifiote banerthediwamaydbenforris|ate dxampie,

GNLAIRIRE-ALIRN R Rk R QURROY Béyﬁ@ﬁc%jwﬁ?&'aﬁ‘oﬂﬁ)%%w@ﬁ@r example,

such as I:ilctose or Stc":’ler% Thﬁ comrpougads may. be formulate

i for .
e R B R

EAmBIEs SRR RO EShs for injection may be presented in
unit-dogagempifor phasngceiticahnauigidordionnokicdivswamdtaih e cosaivent system
aprasidpg peasgrdrtvg, hegomnpesitons:mayiakensidticlorgasiagolymer, and an
SSRERSIAGS: SPIUtioRSVRREITURIONS) IB:QllY B 3Ei4E0MS sVelifesrBRd 8N tion of
Cg t%}o. %rrgg l{l%‘gor oggegﬂ t§v/§uo ki és Sgr?’lﬁ)?r}déﬂgé g% "Igll ns%rgagd/%, and 85% wiv
&I persing dgents. harmaceutical ?OI’ u?atlons or p%rgn era?

aahaimengighcrl AU S AR B IR WO RPBTOMIS HBeAGle taSiYPD co-solvent system
ERBrEYY| obriteinsr P Ditidierb hia Withan Epcsientnss bivateragition. iThip bresolvent system
REeRMRd RErGpRMRP ke aihtinjeetjoanaU ssen iRmcSUilab elpmphilion systemic
SOV ARS8 iR N e JRolRIB6RIISF & co-soivent system may be varied considerably
without destroying its solubility and foxicity characteristics. Furthermore, the identity of the co-
soivent components may be varied: for example, other low-toxicity nonpolar surfactants may be
used instead of polysorbate 80; the fraction size of polyethylene glycol may be varied; other
biccompatible polymers may replace polyethylene glycol, e.g. polyvinyl pyrrolidone; and other
sugars or polysaccharides may be substituted for dextrose.

Alternatively, other delivery systems for hydrophobic pharmaceutical compounds may be
employed. Liposomes and emulsions are known examples of delivery vehicles or carriers for
hydrophobic drugs. Certain organic solvents such as dimethylsulioxide also may be employed,
although usually at the cost of greater toxicity. Additionaly, the compounds may be delivered
using a sustained-release system, such as semi-permeable matrices of solid hydrophobic
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such as sesame oil, or synthetic fatty acid esters, such as ethyl oleate or
triglycerides, or liposomes. Aqueous injection suspensions may contain
substances that increase the viscosity of the suspension, such as sodium
carQQM%gthyl cellulose, sorbitol, or dextran. Optionally, t B2004/004151
suspensmn may also contain suitable stabilizers or agents that increase

the solubility of the compounds to allow for the preparation of highly
concentrated solutions. For administration to the eye, the agent is

delivered in a pharmaceutically acceptable ophthalmic vehicle such that

the compound is maintained in contact with the ocular surface for a

sufficient time period to allow the comyp®und to penetrate the corneal and
internal regions of the WO 2005/063739 PCT/IB2004/004151 -39 eye, for
example, the anterior chamber, posterior chamber, vitreous bod
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chgsitories or retention enemas, e.g, containing conventional 10
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WRkSHEn] SRR RIREg anithpad yinhesiozn suein aa gLieonaptinsed Ehe-certivlied such as
Eéé%{?&%}@y HRA MEP%%@M%@&/%@%V%D sERRUIIORRY ame?a"/@mhxstered

TR S e e e B 0LBRRL ARG RUWEOLIRERBENG the nown

i ‘po ?ﬁy ene glyco O {0 volume In absolute ethanol.
THIEPEEHOR Y AEFOEYstem (VPD:5W) contalns VPD dlluted 1:1 with a
5% destrederin nhaeptssiepriic BERVCES vRRSnhepindngiudess dtvesxample, hormonal
hyshiephabisieampgumds nethotivd dgeeté, tubiinoasriaivémageity, Ldnothers such as
%¥;§§ﬁ&?a'£se or hydroxyureas.

DNA-interactive agents include alkylating agents, such as cisplatin, cyclophosphamide,
altretamine; DNA strand-brezkage agents, such as bleomycin; intercalating topoisomerase |l
inhibitors, e.g., dactinomycin and doxorubicin); nonintercalating topoisomerase 1l inhibitors such
as, efoposide and teniposide; and the DNA minor groove binder plicamydin, for example.

Alkylating agents may form covalent chemical adducts with cellular DNA, RNA, or protein
molecules, or with smaller amine acids, glutathione, or similar chemicals. Examples of typicai
alkylating agents include, but are not Hmited to, nirogen mustards, such as chlorambucil,
cyclophosphamide, isofamide, mechiorethamine, melphalan, uracil mustard; aziridine such as
thiotepa; methanesuffonate esters such as busulfan; nitroso ureas, such as carmustine,
lomustine, streptozocin; platinum complexes, such as cisplatin, carboplatin; bioreductive alkylator,
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administration. Naturally, the proportions of a co-solvent system may be
varied considerably 25 without destroying its solubility and toxicity
characteristics. Furthermore, the identity of the co- solvent components

e varied: for example, other low-toxicity nonpolar sur,
%%"}ldggﬁ:fﬁstead of polysorbate 80; the fraction size of poléé%t%?%ﬁ(é%?yég

may be varied; other biocompatible polymers may replace polyethylene
glycol, e.g. polyvinyl pyrrolidone; and other sugars or polysaccharides
may be substituted for dextrose. 30 Alternatively, other delivery systems
for hydrophobic pharmaceutical compounds may be employed.
Liposomes and emulsions are known ¢kamples of delivery vehicles or
carriers for hydrophobic drugs. Certain organic solvents such as
dimethylsulfoxide also m

be employed, alt h.us tth f
syPE AR MRS 5}&8&&?8?{3%’“%8385{% Jinds %}%@g &'e Lf'ﬁl'/ere ugﬁa 528 agents
isistaibleesip8EL5§SR¥N, such as semi-permeable matrices of solid
hydropnabiepiEdraeas406 3RBBIRE THB200KIB0 MG dalaids paipm@es the following:
%R&@Imneéaﬁ&h%ﬁp@é%@s@mt AREIOHIGIS LHRARIMGERT CIERGEI0M AkAG alftoxantrone;
aga&‘,’séjé%eﬁ ”n1r%FF%?A %Fées%éﬁr!a% 8&%@&%’3&&&9@&&*"'“ in the art.

ease ca esm ending on their chemical nature,
releaséﬁﬁéa%ﬁﬁiﬁlﬁgé FEPY ?é%'{ﬁgé)ﬁgr ‘Sn{ GUer100 days. Dep endln%‘

on thesetiswtrbalitaataraesiii tﬂ*é’fﬁ@ld@tbaﬁ“%tafﬂﬁ‘l‘y"@f’tﬁfe ﬁﬁél?sfpéﬂﬂ% and Thereby
Jeasenk Gemddifionmel strategiesior peoteirsstabligtaiondmas indibitnptegustion  of
degﬁvmwmlﬁ%ﬁmﬁﬁmfé@%@wm syitadde, seliginmisiing DNA

S o R Al O e T e o e

iR s ars,ths &L Qeﬁ ted into DNA or
ipearaRsEY R ﬁf}ﬁ?ﬂ}ﬁé‘“ﬁl@%ﬂﬁ PRI ?}'&Wﬁ S Oﬁugs %%Iyefhy‘l’eﬁeu glyCols.
RRASoHeedaff theirdermabimae®etise invention may be provided as salts with
pharmageriiesdlyecossinbtiblaaocthterponts abéws inclode) thed lapecthiivaitild|éo: folate
tg?oﬁ@é’ DefALRRMIERBaRY RRidpexis pelindiRy Srasidsisss, sulflgictiuorourac,
ac%)dg lgzcuﬁm[t%a%g?‘l RiGe C'E@fﬂ Eﬁfﬁesé?l&%&ﬂﬁdfr%b&mg%t%%@schh as

or othier protdnic solvents than are the cor (L |(§1 fr uc se SE. ibitors
Wﬁ?@“’PH@’ﬁg%ﬁ‘fg%'?W ifURTaR AR R Flﬁ DRSS GoR Wit

suvh\es edtpvareger 15 treatments such as: DNA interactive agents such

as cisplasimroirtipsaisbigiemttopdisynbeise i spbilfitostes uoh tabuitopopietein that
13p QISYDLIasGH IMRRORSRUGELRS. Mitiod BuRs taRAiRRAN&MBLIBIIe units and are
%ﬁﬁ‘gt'{‘ 9 ag! ?ﬁrsis%%Chrﬁng QRL! g}gﬁjﬂg%ﬁgﬁ@“ﬁls%pﬁhﬁx@ﬁmél@&?%f microtubuies

nal agents such as tamox g/ml |ates nth e |nh|$ a&u&ds and

55951ﬂ|%r8{h‘%|I“tﬁf?&t'é{ﬁtiaﬂ‘?ﬂﬁlﬂ]&ﬂ%es RS ﬁln‘ Pey may

pecigahmlitiisxeded together or sequentially, and when admlnlstered 20
sequemniatigninsgagents aayubeihdintieistatedntitheampeisrars drradtarbut only rarely

%dﬂgrﬂgé@HPE 9@!1%’@%%5. They are used in hormonally susceptible tumors and are
usually derived from natural sources. Hormonal agents include, but are not limited to, estrogens,
conjugated estrogens and ethinyl estradiol and diethylstilbesterol, chioririanisen and idenestrof;
progestins such as hydroxyprogesterone caproate, medroxyprogesterone, and megestrol; and
androgens such as testosterone, testosterone propionate; fluoxymesterone, and
methyltestosterone.

Adrenal corticosteroids are derived from natural adrenal cortisol or hydrocortisone and
are used to treat B cell malighancies. They are used because of their anti-inflammatory benefits
as well as the ability of some to inhibit mitotic divisions and to hait DNA synthesis. These
compounds include, but are not fimited to, prednisone, dexamethasone, methylprednisolone, and

prednisolone.
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anticancer or cytotoxic agent. The term "chemotherapeutic agent” as used
herein includes, for example, hormonal agents, antimetabolites, DNA
interactive agents, tubilin-interactive agents, and others such as

W @ﬁ@%?@@??e or hydroxyureas. 25 DNA-interactive agents iBEIPRé’zﬁo 4004151

[ating agents, such as cisplatin, cyclophosphamide, altretamine; DNA
strand-breakage agents, such as bleomycin; intercalating topoisomerase
11 inhibitors, e.g., dactinomycin and doxorubicin); nonintercalating
topoisomerase Il inhibitors such as, etoposide and teniposide; and the
DNA minor groove binder plicamydin, for example. Alkylating agents may
form covalent chemical adducts with cgdlular DNA, RNA, or protein 30
molecules, or with smaller amino acids, glutathione, or similar chemicals.
Examples of typical alkylating agents include, but are not limited to,
nitrog R IS TEORS: SISEHNGr ARTERER, 3051 AP RANTRRN-TERsIPgg gormone
Anagbihte tira e primelin tie heainzail of protdatd; cannedinbesei disiude ipige acetate
ethapemvlianate naipprasinasibysuisr oninsesiraasesissh as

carmusting,  |aMSHRL,STRRIGZ A6 Bl UM ORBRLAKC S HERRR as tamoxifen,
cisplatin, carboplatin; E)lore uctiv alkx'lftor. 0%005/06 73 : q
51 LiErse mﬁtom@é’%,r%{'nad S?Srétgrbsggmas mitotane an
atoloaghdethieidind altretamine. DNA strand-breaking agents include

bleomyntiter fgeatdnviplie. ipiXvicgo(vbicierpad inbibidrarivdyrouehidibition of the
InieHAlBH SR asdhete)l ningspasapass 8, elagiaarmizaiBonverts asparagine to
glsalg1 Prgcl:l)'cglqd Q:%WM .i&'&é@ﬂr@%@ idqrubicin, anq mif[oxantrone; 5
OIS nonintercalators sych as %to oside ?nd teryégp di é%b%éarsn%lgudin
of a DNR’%?HW@%W@WG%F%"@?&%%ﬁQWnst?r{]eert% o?&;:s generaffz g
tetkeitetptdevpindURIsh RPATRIEWECRIS GO RAANH BRIRT  ofSHAR-dRCBIfRe use of
by, arepf-dicisatejer (mecifamisms?'Cenaileditogs inttibddprotantiodyofragment that

Aegxyponusieasidetdnikashhalam Bt Ak RIRCvEGeNcn oF ANéher method for
n

S esis, thus inhibiti A, 10 replication. Examples of these

S are analogues of purines or«@/{imidines and are tincorg qr B%gn but
in anafofbstRglged %‘é{lﬁ\‘ﬁaﬁ‘?g?erﬂe%aé'%nangrgaﬁégggPestﬁrgn%ﬁg"é{imte% ¢
DA tor 3R RAPALEAANSPAREFESRATAIRESIR AoSOh i 80K iR grethod for
usetulipaabhempihgrapdutigeattentsimeloee, but are not limited to: folate

antagopisks: st @ MRtROHE X882 HHBRE R apyitinisingsiective methods for

g@éﬁ‘ ‘i?ancr{]%ﬁm?%%‘g $ MR ACilverks, oy ereybiridinenGRA Al way of example

Zacl e, cytarabine, and ftloxuridine; purine antagonists such as
ANCEPRRTIEE, 6-thioguanine, fludarabine, pentostatin; and
ribonudiettricndeisstadimiiitsrse RIS hiEraRy Grsats is the use of uniabeled

antibodies or antibody fragments capable of killing or depleting tumf?r cells, including by way of
example only, RituxanTM (IDEC Pharmaceuticais Corp.) and HerceptinTM (Genentech).

The agents may be prepared using the reaction routes and synthesis schemes as
described below, employing the general technigues known in the art using starting materials that

are readily available. The preparation of preferred compounds of the present invention is

described in detail in the following examples, but the artisan will recognize that the chemical
reactions described may be readily adapted to prepare a number of other anti-proliferatives or
protein kinase inhibitors of the invention. For example, the synthesis of non-exemplified
compounds according to the invention may be successfully performed by modifications apparent
to those skilled in the art, e.g., by appropriately protecting interfering groups, by changing to other
suitable reagents known in the art, or by making routine modifications of reaction
conditions. Alternatively, other reactions disclosed herein or generally known in the art will be
recognized as having applicability for preparing other compounds of the invention.
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Tubulin interactive agents act by binding to specific sites on tubulin, a
protein that polymerizes to form cellular microtubules. Microtubules are
critical cell structure units and are 20 required for cell division, These
therapeutic agents disrupt the formation of microtubules. E I
ﬁ?&ﬁ‘ﬂt‘é’ragtive agentsIo include vincristine and vinblastineé,gbgc))]%?ﬁ 5138
and paclitaxel (Taxol). Hormonal agents are also useful in the treatment
of cancers and tumors, but only rarely in the case of B cell malignancies.
They are used in hormonally susceptible tumors and are 25 usually
derived from natural sources. Hormonal agents include, but are not limited
to, estrogens, conjugated estrogens add ethinyi estradiol and
diethylstilbesterol, chlortrianisen and idenestrol; progestins such as

hydroxyprogesterone caproate medr%xroester%n a megestrol;
and androgens su e bt s i Eitnate:

gu qu'd?ﬁék%m@n% gfd%ﬁml)gtﬁ)i_@ﬁf%f’ﬁ@ anSgDHIEENG RO VICERIEIOIAME being
erived from natural adrenal cortisol or. r isone. -
R0 EEN FRATGRAEEE, Tkt o SR Jap o T SFEt4Sing ane
elerithstrii PABRRB BRI thedlum s th e lsirgiesk el T iRRRSRGR Rt guinoline
dltvigjooieanetriothes omagps thxesisliTed dyetheonidusian alige iBiedareiubilizing
Helpsnites] sp7-pesdbissrin glaanaeiipeepeistiatbyprednisolone, and
prednisolone. WO 2005/063739 PCT/IB20G4/004151 -42 Leutinizing
hormone releasing hormone agents or gonagotropin-releasing hormone
antagonists are used primarily the tregimept;efarostate cancer. These

include leuprolide acetate and gose_,r etate. They prevent the
biosynthesis of steroids in the testes. Aptihom onal antigens include, for
example, antiestrogenic agents such as tamoxifen, 5 antiandrogen )
bgesteitiosu @Rca gt Caver éﬁﬁaﬂf@ﬁ*&?“&@é’?ﬁ%’w&%sﬁg'ﬁ?ﬁs‘fgﬂﬁ%ﬁaes which
s dgtutetiotndiie. OktéveatseritherftRnde’ opaitiony Widbe (Wieina PRk Rrlds but are
agt ki ndreasih vl gitianig fanes ety catinon FCEDSitsererd partaisenpounds
ANSLASALBRIEASRAH RARATRNEIE] GRRKALLAPRRIADRM (pranRAspe e/
and inys (ibLs RSN SHINERIS) Alachidrd L ibinAbe SHoRRHRLeaEc e se

therap;'/ ataeer?f(s""a.e Fadiolabeled antibo les, including but not limited to,

TN ATere D BRI RAH A PALTEAIPEIERP oA B BY NI BRI Wris)purohased

thenuseokrcialsophirs sdibige WP CHender) Gamparyor) Leeasiet Sy igsis Ltd. and

atbac armatinotheirpgimanithalse opgnitesaltantigFarenpiessed (IHE), N.N-

ge%‘ﬂ?a“%t}oﬁ SIS BUPE AU Ot 8 heTRRE BISEHAGE ARERIRIRIFAIIA M Idrich
|

in Sure seapt;[gttﬁeép gr?de Ggéd as received. All solvents were purified using standard methods

readily known to those skilled in the art, unless otherwise indicated.

The reactions set forth below were done generally under a positive pressure of argon or
nitrogen or with a drying tube, at ambient temperature (uniess otherwise stated), in anhydrous
solvents, and the reaction flasks were fitted with rubber septa for the introduction of substrates
and reagents via syringe. Giassware was oven dried and/or heat dried. Analytical thin layer
chromatography (TLC) was performed on giass-backed silica gel 60 F 254 plates Analtech (0.25
mm) and eluted with the appropriate solvent ratios (v/v}), and are denoted where appropriate. The
reactions were assayed by TLC and terminated as judged by the consumption of starting
material.

Visualization of the TLC plates was done with a p-anisaidehyde spray reagent or
phosphomolybdic acid reagent (Aldrich Chemical 20 wt % in ethanol) and activated with
heat. Work-ups were typically done by doubling the reaction volume with the reaction solvent or
extraction solvent and then washing with the indicated aqueous solutions using 25% by volume of
the extraction volume unless ctherwise indicated. Product solutions were dried over anhydrous
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15 Further included within the scope of cancer therapy agents are
cytotoxins, including but not limited to an antibody or antibody fragment
linked to a cytotoxin, or any other method for selectivly delivering a
cytotoxic agent to a tumor cell. Further included within the scope of cancer

WQReEBY A ents are selective methods for destroying DNA ¥Sriafiiéiaar

for delivering heat to a tumor cells, including by way of example 20 only,

nanoparticles. Further included within the scope of cancer therapy agents

is the use of unlabeled antibodies or antibody fragments capable of killing

or depleting tumor cells, including by way of example only, RituxanTM

(IDEC Pharmaceuticals Corp.) and HauceptinTM (Genentech). The agents

may be prepared using the reaction routes and synthesis schemes as 25

described below, employing the general techniques known in the art using

NeLOR grivrate s ienaandyeyaraialing 0 A B e PepEIsSH Brsstufe g oty

HaFRRMbINGE Abteapresentsinresvidrin saales dTiud-auoe teliFimiieg fatho\Wiilg et al.,
B Riesn byt thesartisaswild 8600 04re thakinp-abamicaliceastians1 ym) and

Sfes caR e dIaXRE LFRRY, A0ARIAH R BEENRIE.E SHERRES LA Yyarogenysis was

eratives or protein kinase inhibitors of the invention. For

dera s PRESUFNTESELR M5 RRED RRELPBE REMISEHRs according to the "
inventibrNmByshesio wees semriascrtorrRulish AL e anRsrdiap g PaR Mg and ~C-
{ihpsesustie dvinethecardee . apelayirapatr Gpriatizly NhdRestieranvesferibtpigedugss COCly
Dy chandipeia aihsmpuitiglerisraRAtasiRe ItdRAbe dshaardy makidg and 77.00
routine madieations, dl gsRaigno Cond oG aluEUN ALIELS RASHIBE when
RRASR R etJein ol géng%ﬁly gnoi/vﬁ in‘the art will be reco iZ(Fd as ted
ArRUIRGR IR PIEAL MIRFSP R ¥Ry 5B & CSRIBBUMNIS R PTRE R fiRgerored
{R606I0687 PR BIBR0OH/ 0685 (FRoBETA {dorBE SCRREHON (meitiplet), br
(BIREANNE NI (@b erepotRas Nais(@fuBer Ui L aboaplings @ntigbnists o iven,
épeere g@gﬁ%e\%km};t bglng bound to any partl_cular theory, the I|n.ked

rings are t L{%ﬁt 1o rOVId% I‘gc\:/oocrigg) Ic? %ﬁlﬁlgﬁ Pﬁ‘ﬂnﬁ@ﬁé&?&ﬁ?&ﬂ& as neat oils
complgm%ﬁga | }?Hetﬁré gg‘lve gite-of trhe,targeteg%rotejn: the pre encF ofy ™ '
oo RSN, 5177 R bR A O R AR SRS BRI By TR o ) The
indsedsetiva ofepthebtiinke dusibluBifiIfy o§reepEosPra; ofy-prdifienreinthdme) are
Ghinaligi ring (depicted below): 6 ~ 4~ 3 N In addition, and without being
EEHEQ&B %‘%@ﬂﬁﬁé'%@wﬁs phgsisorhieMmingl ehengesaviveh deSAUINOLINE
rom Introducing substituents at the 6 and 7 positions of the quinoline ring
MNEED Ut are 10 not limited to: increased water solubilitx and seleﬁtivity

MG FRERNER I BRIRARASIP R THHRROQUINOLINE ARALOGS (-
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and a favorable change in pharmaco-kinetics, dynamics and metabolism
(PDM) properties In the examples described below, unless otherwise
indicated, all temperatures are set forth in degrees Celsius and all parts
and percentages are by weight. Reagents were purchased from

E‘ﬂ??&:é?l suppliers such as Aldrich Chemical Company TR e 1S )
Synthesis Ltd. and 15 were used without further purification unless
otherwise indicated. Tetrahydrofuran (THF), N,N- dimethylformamide
(DMF), dichloromethane, toluene, and dioxane were purchased from
Aldrich in Sure seal bottles and used as received. All solvents were
purified using standard methods read#§-known to those skilled in the art,
unless otherwise indicated. The reactions set forth below were done
generally under a positive pressure of argon or 20 pitrogen or with
drying tube, at ambient tempgratgre (unless otherwjse stéltte . ing
anhydroumts andEI‘BeULia&m fIaé#@sW%‘re fittegAMh rOpbepes pta
for the ing of Substratds and reagenis via : sswar
was oven dried and/or heat dfied. Analytical t thin layer chromatography
(TLC) was performed on glass-hacked silica gel 60 F 254 plgtes Analtech
(0.25 mm) and eluted with the appropriate solvent ratios (v/v), and are
denoted where appropriate. The 25 reactions were assayed by TLC and

terminated as judged by the consumptigp gf starting material. oH
Visualization of the TLC plates wa doe Alith a p-apisaidehyd

reagent or ghosphﬁﬁi@b.dlc acRFdrlch-eheﬁmcaF! 0%%’'in
ethanol) and activateelmith he&f. Worktups were ty‘fﬂbﬁlly done by

doubling the reaction volume with the reaction SO|VQﬁ]Er6Wa3Q extraction
solvent and then washing with the indicgied aqueous solutions usings25%
by volume of the extraction volume unless otherwise indicated. Product
solutions were dried over anhydrous WO 2005/063739
PCT/IB2004/004151 -44 Na2SO04 prior ty filtration and evaporation of the
solvents under redué&g!ipressure o @o- y evaporator and noted as
solvents rerfibved i Vacuo. Flasihke ‘chromatography (Still at al., J.
Org. Chem., 43, 2925 978)) was done using Baker grade flash silica gel

(47-61 pm) and a silica gel: crude mate¥ral ratio of about 20:1 to 50:1
unless otherwise stated. Hydrogenolysis was 5 done at the pressure

O iy o . e 1.0
§ﬁé&’?%§?€ r%aco?c?gd%%e n% 53 7[5%%%?\’”&4% stlagegcﬁgg wﬂlré obtained
As CDEEBareiabL8MRIAsEY in ppm), using chloroform as the reference
standapch(#u25 g prsubsitied. 80linepgm) e D3R Ti¢BY (athdqraefiyienelrmalonate 1-B
é9 ] ﬂ%@}:ié@:&!ﬂ?ﬁf@é\l% tsstiom aLBY lFitenRida. AP pIMawhemdOteprraRrdEles of oil
Pgtg%%a'\éﬁd SEhRNSHEIRUSSE AR PERHEShAEAC MR SRR CHIGS @ERtion was

heated at 160°C for 40 minutes to give -C.  The reaction flask was removed from the oil bath.

Pheny! ether (about two times volume of the reaction mixture) was added into the flask. The
reaction fiask was placed in the oil bath, which was preheated to 270°C, The reaction mixture
was stired and heated to 240-245°C (lemperature of reactants inside the flask) for 15 minutes.
The reaction flask was removed from heating and slowly poured into hexane. Compound I-D was
coliected by fitration and washed by hexane fo remove phenyi ether. The yields of reactions
starting from compound I-A to compound {-D were usugzily in the range of 60 to 90%.
B. Preparation of Compound I-E

A solution of compound I-D (5 g) and KOH (3 eq.) in 80 ml of HO/OH {(CHz);OH (1:1)
was placed in a sealed vessel (XP-500 Plus vessel). The reaction was heated by microwave
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the following abbreviations are used: s (singlet), d (doublet), t (triplet), m
(multiplet), br (broadened), dd (doublet of doublets), dt (doublet of
triplets). Coupling constants, when given, are reported in Hertz (Hz).

Infrared (;ISFS) spectra were recorded on a Perkin-Elmer FT-I

_ R
W f’)%}éf%?neter as neat oils, 15 as KBr pellets, or as cbc13h g&ﬁﬁ%‘??é‘fe%l& 1

when given are reported in wave numbers (cm"). The mass spectra were
obtained using LSIMS or electrospray. All melting points (mp) are

uncorrected. GENERAL SYNTHETIC SCHEMES USED FOR THE
PREPARATION OF QUINOLINE ANALOGS 20 SCHEME I: GENERAL
PREPARATION OF 4-CHLOROQUINgGH-INE ANALOGS (I-F) WO
2005/063739 PCT/IB2004/004151 -450 0\ EtO O OEt 150.170C NHZ R

NH I-A 1.131-C OH OH O 270C OEt KOH\I' 1-C R N phenylether R N.
YRS SdMereraraiEYsiRaYat 400 G wnder PORALPIERESHES IohAfumibrieRs The reaction
BohemeR aadR6 rwbsitoeatabsedefiheouind ottnEe@oliAfithFofeilsoon was
Refesenss: 2 .HE APHShesuSeE wiBtNAA CAJLAA8:ELOME) TRIF J3 AP0 mi). The

SR Gay Sl kb8 wh Hineah EHRRATRATYe CORRRBURELER-Bo% yield).

mixture of a s_ubsy tedO%rr]lél'n’? I-A (1 eq.), and diethyl (ethoxymethyleneg
fhalon [Elop0 ziced in a round bottom flask and heated in an

oil batiCOMRRSACHE ¥ HisPalASIB et 7T RsERDld TEIRbisoNes ated to refiux
wenaiaied dihd edltsstetiomithoh RODIE @as aeble renetrpemiie under vacuum. The

residue was basified with NH,OH and extracted with EtOAc. The organic layer was
concentrated.  The residue was purified by column chromatography using 3:1 to 1:1
hexane/EtOAc to give compound I-F (70-90%). ’
SCHEME |l: GENERAL PREPARATION OF (QUINOLIN-4-YL)OXY-1-BENZOFURAN (OR
BENZOTHIOPHENE, OR INDCLE) ANALOGS (II-C)

ey
CH,
¢l “Ch 0 X
S Cs,CO4 §
o CH, R I
N HO DMSO, 120°C N
I8 , e
(1A X=0,8 N i
- Y=N.0O

A solution of 4-chloroqunoline I-A (1 eq.), 4-hydroxylbenzofuran (where X = O) ii-B (1
eq.) and Cs,CO; (1.5-2 eq.) in dry DMSO was heated to 120-1 30°C for 2 hours. The dark brown
solufion was extracted with EtOAc. The organic layer was washed with brine, dried (MgSQ,) and
concentrated. The residue was purified by silica gel column chromatography using 2-5% MeOH
in CH,Cl; to give compound #-C in 50-90% yield.
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heated at 160C for 40 minutes to give I-C. The reaction flask was
removed from the oil bath. 10 Phenyl ether (about two times volume of the
reaction mixture) was added into the flask. The reaction flask was placed
in the oil bath, which was preheated to 270C. The reaction mixture wa

s
WQHPSHSHYP heated to 240-245C (temperature of reactants iRSHENIR LY

for 15 minutes. The reaction flask was removed from heating and slowly
poured into hexane. Compound I-D was collected by filtration and
washed by hexane to remove phenyl ether. The yields of reactions 15
starting from compound I-A to compound I-D were usually in the range of
60 to 90%. B. Preparation of Compourd--E A solution of compound I-D (5
g) and KOH (3 eq.) in 60 ml of H20/OH (CH2)20H (1:1) was placed in a
sealed vessel (XP-500 Plus vess%%. The reaction was heateﬁ%
SRIFOFcGRRFBODBITEETET IO PLIBRR 2100478 T B (IARS £'-C)
Microwave System) at 200C, under 220-240 psi pressure for 30 minutgs?
The reaction mixture was cooled to room temperature and poured?hfo
H20O (100 ml). The solution was acidified with 2N HCI to pH-6, ed
with NaCl and extracted with THE (3 X 200 ml). The combip?ﬁzdmr—ma

was washeg with brine and concentrated to give compound (>80%

yield) i epar.atlf)n 0 nd I-Ec&ompoung |- dissolved in
neat excess). T ohiition wasiheakechto refleX for 28hours. The
excess amount of POCI3 wagrgmoved B%@¥aporation under Y}gguum.

The residli®was basified with I&IHMOH and extracted with EtOAC. The

organic layer was conceditted. The residue was purified by column

chromatogeapby usingdidréquinding 0 Hexatte/ E4QAS-tniiord! 2atimpthyhtH-Rdole-1-

?%%b%?)ﬂe% ME) in@ R FRAL PR ERARAHIO Mk solvent of EOH/CICH,CH,CI
UINOLIN-4-YL -1:BENZQF R T )

RDOEE TR LS ﬁ%;r%%h RN 4%%2%%%3%% e

TBIBIRBYENEPIN RS RIS 9L 0ERP 4 EORFINETFIA PENPYK oS Purtte

pkiliaroelf ablemioebrgmatsioreeiy Asine &Eys MeQtriBEhbeh o fira foAsEpd W-C in 50-

B0 Feld. ~ |

SCHEME IV: GENERAL PREPARATION OF CARBOXAMIDE ANALOGS (1V-B)

0 0
OH NHR
N—CH, N-CHq
X X
? NH,R Q
R N R N
V-A IV-B
X=08 X=08

()  Method V()

Compound IV-A (1 eq.} was heated to reflux in net SOCl; (excess) for 2 minutes. The

| excess amount of SOCl, was removed by evaporation under vacuum. The residue was dissolved

in dichloromethane. To this solution Et:N (3 eq.) and corresponding amine were added. The
solution was stirred at room temperature for 30 minutes, extracted with EtOAc, washed (brine)
and concentrated. The residue was purified by silica gel column chromatography using 2-10%
MeOH /CH.Cly or by HPLC (20-70% CHsCN/H,0) to give compound V-B,
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20

15 eq.) and Cs2C0O3 (1.5-2 eq.) in dry DMSO was heated to 120-130C for
2 hours. The dark brown solution was extracted with EtOAc. The organic
layer was washed with brine, dried (MgSO4) and concentrated. The

residue was purified by silica gel column chromatography &%Pﬂn%a&/ﬁomm

WO H2C12 to give compound 11-C in 50-90% yield.

2005/063739 PCT/IB2004/004151 -47 SCHEME lll: GENERAL
PREPARATION OF (INDOL-5-YL)QUINOLIN-4-AMINE (IlI-C) CH3 OONH

N CH3 CI/HNC HzN HCI + ~ CH3 R EtOH/CICH2CH2CI R~(\ \ 0)-NH
80-900C I1I-C llI-A 6H3 1lI-B A solution of 4-chioroquinoline IlI-A (1 eq.),
5-amino-N,2-dimethyl-IH-indole-1 catlygxamide 111-B (1 eq.) and HCl in
dioxane (1.0 eq.) in a mixed solvent of EtOH/CICH2CH2CI 5 (1:1) was
heated to 80-90C for 2 to 6 hours. The solution was extracted with EtOAc.
(The dvgthebiiiler was washed with brine, dried (MgSO4) and
concendraigiltibhefresiguenivass(rdicidn bighidicmeysineokamedded oxalyl chioride (5
ég E@ﬁﬁY HSENOTR2 MR QL igtifdd 26 R Hsupiva eovopmard Uhdérinacuum.
Té%ﬁgé) ,xl\’%;l’l BI% WEG é%éogl’)ﬁ\g @LTP%E%ENIQN @ E%i-l and correspondmg

e TR \agdasi NOR\T Re R?ilﬂ\wv@s fﬁr ﬁg) 6 rgo% R :%ttlre for mln es extracted

with EtOAc, washed (brine) and concentrated. The residue was purified by silica gel column
chromatography using 2-10% MeOH /CH,Cl, or by HPLC (20-70% CH3CNM,0) to give

compound IV-B.
i) Method IV(iii}

To a solution of compound IV-A (1 eq.) in DMF was added EtsN (1.5 eq.) and HATU (1.2
eq.) at room temperature. After being stirred for 10 minutes to the solution was added

corresponding amine. The solution was stirred at room temperature for 30 minutes, extracted
with EtOAc, washed (brine) and concentrated. The residue was purified by silica gel column
chromatography using 2-10% MeOH /CH,Cl; or by HPLC (20-70% CHLCNH0) to give

compound {V-B.

EXANMPLES
Example 1
Preparation of N-(2-methyi-1 H-indol-§-yi)-7-({trifluoromethyl)quinoline-4-amine
H
N
N
F. N/

F
This compound was prepared according to the synthetic scheme depicted and described

H
N
HN
HzN HC! =y
Ny
F N h EOH/CICH,CH,C1 T C N

Fe 90°C 1
1A B
A suspension of 4-chioro-7-(trifluoromethyl)quincline 1-A (158 mg, 0.68 mmol}, 2-methyi-

1 H-indol-5-amine 1-B (100 mg, 0.68 mmol) and 4N HCl in dioxane {0.25 mi, 1.0 mmol) in 2 mixed

helow.



(i) Method V(i1 Compound IV-A (1 eq.) was heated to reflux in net SOCI2
(excess) for 2 minutes. The excess amount of SOCI2 was removed by
evaporation under vacuum. The residue was dissolved in
dichloromethane. To this solution Et3N (3 eg.) and correspg din n}

WRAELREHEY. The 15 solution was stirred at room temperatur% "9%8 04151
minutes, extracted with EtOAc, washed (brine) and concentrated. The
residue was purified by silica gel column chromatography using 2-10%
MeOH /CH2CI2 or by HPLC (20-70% CH3CN/H20) to give compound
IV-B. WO 2005/063739 PCT/IB2004/004151 -48- (8) Method IV(ii) To a
solution of compound IV-A (1 eq.) in dighioromethane was added oxalyl
chloride (5 eq.) at room temperature. The solution was stirred for 1 hour
and concentrated under vacuum. The residue was dissolved in

shitiBrERRbH i lorsthiaesdil RIEvIR el ?a‘%ﬁ’occ'ﬂr?éé‘ﬁlfﬁd}’r‘?@ BvefhighE The
wereadddaaréntes Thresswiitoanw dssiied i 2t mboiPMSiAp dhetgokitor 8as purified by

Oppoigsedsaaas 20isnEtR AW oshetdbrint)eandaagagmratadethfie H-indol-5-
Wgﬁﬁ Fnakgf{ 'ﬁﬂnt&w ﬂ'mm Hlummagiromatography using 2-10%

H2C] /

5 NIRRT o aoh Ao I 10 5 (F BADHE bl 8
VradBdacth i1 (msZéra F 8@ 128185 e J G Fakddi %e%fﬁ'erfa E“Afi‘em a7
Reing)stszde for)10 it teE)t e SIAIREo nowa S4atMHcorresponding
amine. The solution was stirred at room temperature for 30 minutes,

E%(grac}e with EtOAc, washed (brine) and concentrated. The residue was
w&gy silica I olumn chr Sin 2-10% MeOH
10 Cralg 'ﬂf%(ﬁ% %‘dﬂngéﬂfgé%é%g‘ﬁl?/%%%eompound IV-B.

EXAMPLES Example 1 Preparation
N-(2-methyl-IH-indol-5-yl)-7- (trlfluoro tine-4-amine H N CH3
NFF

N

!
This compound was prepared by methods analogous to those described in Example 1.

"H NMR (300 MHz, DMSO-d6) 5 ppm 2.58 (s, 3 H) 8.33 (s, 1 H) 6.78 (d, J=5.46 Hz, 1 H) 7.16 {m,
1 H) 7.53 (m, 1 H) 7.62 (d, J=7.35 Hz, 1 H) 8.04 (d, J=7.35 Hz, 1 H) 8.59 (m, 2 H} 9.21 (s, 1 H)
15 11.21 (s, 1 H). LC/MS (APCJ, pos.). 308.1(M+H).

Example 3
Preparation of N-{2-methyl-1H-indol-§-yl}quinolin-4-amine

2 =
g\ /;
=T
2

This compound was prepared using methods analogous to those described in Example 1
20  and Scheme Hil.
H NMR (300 MHz, DMSO-d6) & ppm 2.15 (s, 3 H) 5.89 (s, 1 H) 6.32 (m, 1 H) 6.73 (d, J=8.10 Hz,
1 H) 7.09 (d, J=6.97 Hz, 2 H) 7.23 (s, 1 H) 7.40 (d, J=8.10 Hz, 1 H) 7.59 (s, 1 H) 811 (m, 2 H)
8.64 (s, 1 H) 10.76 (s, 1 H). LC/MS (APCI, pos.): 274. H{(M+H).

Example 4
25  Preparation of 5.[(7-chloroquinazolini-4-yl)amino]-N,2-dimethyl-1H-indole-1-carboxamide
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15

20 This compound was prepared according to the synthetic scheme
depicted and described below. H N -CH' CI HN + H2N ~~ CH3 HCI\ ™
EtOH/CICH2CH I FN FF90C 2C FF 1 1-A-g A suspension of
4-chloro-7- (trlfluoromethyl)qumollne 1-A (158 mg, 0.68 mmo

YO R 8518 %amine 1 -B (100 mg, 0.68 mmol) and 4N HCI in' Oégﬁ{g}:@%};]

ml, 1.0 mmol) in a mixed WO 2005/063739 PCT/IB2004/004151 -49
solvent (EtOH / dichloroethane, 1:1, 6 ml) was heated to 90C in a sealed
tube overnight. The reaction mixture was concentrated and dissolved in 2
ml of DMSO. The solution was purified by HPLC (DionexSystem,
20-60%CH3CN/H20 over 30 minutes).s80 mg of N- (2-methyl-IH-indo(-5-
yi)-7-(trifluoromethyl) quinolin-4-amine | was obtained. 5 'H NMR (300
MHz, DMSO-d6) 6 ppm 2.50 is, 3 H) 6.26 (s,.1 H) 6.75 (d, J=5.46 Hz, 1 H)
7.08 (d, J=8.48 Hz, 1 H) 7.46 (m, 2 H) 7.87 %C-PB 85Hz,1H)8.24 (s, 1
H) 8.54 (d, J=5.27 Hz, 1 H) 8.77 (s, | s, 1 H)11.14 (s, 1 H).
LC/MS (APCI, pos.): 342.1(M'H). Ex hf-”reparatlon of
8-chloro-N-(2-methyl-1 H-indol-5-yl)juinolin- 4 -amine H N Ha HN This
compound was prepared by pdsjflanalogous to those described in
Example 1. 'H NMR (300 Mgz, SOM&0O-d6) 6 ppm 2.58 (s, 3 H) 6.33 (s, |
H) 6.7 8, cdripolGdims| drEpargbuing rhéthodsEBglngolst) fics2 ¢esciibddIbEnample 1
L 4QédnJ=7.35 Hz, 1 H) 8.59 (m, 2 H) 9.21 (s, 1 H) 1511.21 (s, 1 H).

W@sﬂ& th lsog% %?%ﬁ%‘%‘“}ﬁ'ﬁ&% RIeRARUBTOM 1) 7.54 (m, 1 H) 7.74

in-4-amine
1H)7.8 (s 1 H) 8,12 H) 8.46 (s, 1 H) 8.53 (d, J=9.42 Hz, 1 H) 9.88 (s, 1 H}. LC/MS

(APCi. pos.): 366.1(M+H).

Example 5
Preparation of 6-hydroxy-N, 2-dimethyl-1-benzofuran-3-carboxamide
lCH3
NH,

gz
HO 0

This compound was prepared according to the synthetic scheme depicted and described

below.
NH o
| H,c\N /lLN.—cH. al Ci
HaC~ HaC~, G
HiC~0 OH  crycomAg ° M= O AlCly
5.A 58 70% Cul, Pd (1}) 5.C 46%
0 o O,
& NHCHz NHCHs
NocH,  CHaNH; Nocy, BB VH—CHg
Ar————nmm B —_—
HaGmg d HaCg o HO o
3]
5.E 57% 5 99%

5-D

I, (40.9 g, 161.1 mmol) was dissolved in CHCIs {850 mL) with stirring over 1 hour. The
solution was added slowly into a reaction mixture of 3-methoxyphenol 8-A (20 g, 161.1 mmol)
and silver trifiuoroacetate in 200 mL CHCl; over 1.5 hours. The reaction was stirred at room
temperature for 16 hours, Solids were removed by filtration. The filirate was washed with 5%
N&,8,04(500 mL), saturated NaHCOs, brine, dried over MgSO, and concentrated. The crude
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WO 28580

H CHI HN~N N This compound was prepared using methods analogous
to those described in Example 1 20 and Scheme Ill. 'H NMR (300 MHz,
DMSO-d6) 6 ppm 2.15 (s, 3 H) 5.89 (s, 1 H) 6.32 (m, 1 H) 6.73 (d, J=8.10
Hz, 1 H) 7.09 (d, J=6.97 Hz, 2 H) 7.23 (s, | H) 7.40 (d, J=8.10 Hz, | H

2fi‘li‘l) 8.11 (m, 2 H) 8.64 (s, | H) 10.76 (s, 1 H). LC/MS(RBEY 104151
pos.): 274.1(M+H). Example 4 25 Preparation of
5-[(7-chloroquinazolini-4-yl)aminoj-N,2-dimethyl-1 H-indole-I-carboxamide
WO 2005/063739 PCT/IB2004/004151 -50 0 CH3 N NH CHs CI\N This
compound was prepared using methods analogous to those described in
Example 1 and Scheme Ill. 1H NMR (800 MHz, DMSO-d6) 6 ppm 2.44 (s,
3H)2.83(s,3H)7.40(m,1H)7.54(m,1H)7.74 5(s,IH)7.85is, 1 H)
8,12 (s, 1 H) 8.46 (s, | H) 8.53 (d, J=9.42 Hz, | H) 9.88 (s, | H). LC/MS
IR VEsSTTuREE! vt sAorERERA RIS boraiva PaRER BMBUIMIPBRIRNG B (136 g) as &
whdimetidy|-lhbesmafingrr@icaroducenveie @HBDOYNIHcaCIaBed@riH Chr@ngiteigraphy
SoRPRNE et RS AetRkiIBtNEstRe synthetic scheme depicted and
descrihed  Below: NELQukhG:dV144 4, 56.5 mmo, cul (0.56 g, 2.9 mmol), N,N.N N
tetramethyiguanidine (74 mL, 585 mmol) and dichlorobis(triphenyl phosphine) pailadium (l1} (3.9
g, 5.5 mmel) in 200 mlL anhydrous DMF was cooled to ~78°C. Propyne gas was bubbled in for
25 minutes. A balloon was placed to catch propyne. The reaction mixture was stirred for 17
hours, allowing temperature to go from ~78°C to room temperature. The solution was poured into
200 mi water and extracted with EtOAc, washed with water, brine and dried over MgSO,. Silica
gel column chromatography eluted with hexane/ ethyl acetate (9:1) gave 6-methoxy-2-methyl-1-
henzofuran §-C (4.4 g, 46% yield).

A suspension of AICl; (18 g, 135 mmol) in dichloromethane (250 mlL) was cooled to o°C.
To this suspension oxalyl chioride (12 mL, 135 mmol) was added and stirred for 30 minutes. A
solution of 5-C (4.38 g, 27 mmol) in 100 mL of dichloromethane was then added over 10 minutes.
The ice bath was removed. The reaction was allowed to be stirred for 2 hours.. at room
temperature. The reaction mixiure was poured into a saturated NaCl / ice and separated.
Aqueous layer was extracted with CH;Cl,, The combined organic layer was dried over MgS0y
and concentrated to give a crude mixfure of compound 5-D (6.5 g).

Without purification the crude 5-D (6.5 g) obtained was dissolved in 50 mbL of THF. To
this solution was added a solution of methylamine (68 mL, 2.0M in THF). The reaction was
stirred at room temperature for 1 hour. The reaction mixture was extracted with EtOAc, washed
with brine, dried (MgSQ4), concentrated and purified by a silica gel chromatography, eluted with
CH,Cl/FtOAC (2:1) to give compound 5-E (3.38 g, 57% yield from 5-C).

A solution of 5-E (3.38 g, 15.4 mmol} in 50 mL of dichioromethane was cooled to -5°c.
To this a solution of BBr; (31 mlL, 30.8 mmol) in CH,Clx (1.0 M) was added. The solution was
stirred at =5°C for 1 hour. Additional 16 mL of BBr, solution was added and the reaction was
stirred for 1 hour at 0°C. The solution was poured into saturated NaHCO,/ ice. The organic layer
was then separated. The water layer was exiracted with EtOAc. The combined organic layer
was washed (brine), dried over MgSO, and concentrated to give the fitle compound 5 (3.16 g,
99%) as a solid.

Reference; Het. 45 (6), 1897, 1137.



Cl //I1NN~cx.//2 111 HP oH, CH3 0 H3C"O\a OH CF3CO2Ag H3C O
OH = CH3 H3C-O\ O AICI3 5-A 5-B 70% Cut, Pd (II) 5-C 46% O O O O
NHCH3 Cl CH3 NHCH3\ CH3 CH3NH2 BBr3 H3C-O O H3C-O HO 5-E
57% 5 99% 5-b 15 12 (40.9 g, 161.1 mmol) was dissolved in CHCI3 (850

WORS(IHH Birring over 1 hour. The solution was added slofy i34 #004151

10

15

reaction mixture of 3-methoxyphenol 5-A (20 g, 161.1 mmol) and silver
trifluoroacetate in 200 mL CHCI3 over 1.5 hours. The reaction was stirred
at room temperature for 16 hours. Solids were removed by filtration. The
filtrate was washed with 5% Na2S203(500 mL), saturated NaHCOS3,
brine, dried over MgSO4 and concentrgged. The crude WO 2005/063739
PCT/IB2004/004151 -51 mixture was triturated with carbon tetrachloride
to give 2-iodo-5-methoxyphenol 5-B (13.6 g) as a white solid. The
Examapiir®) crude products were purified by silica gel column
phuparaleg s LY -Resqoingkn -SRI RN2-d e P2 -feotciorapduabsxBmAaie
solution of compound 5-B (14.6 g, 58.5 mmol)#€ul (0.56 g, 2.9 mmol),
N,N,N,N- 5 tetramethylguanidine (74 mL, 5"anol) and
dichlorobis(triphenyl phosphine) pallad #3.9 g, 5.5 mmol) in 200

iperature to go from -78C to room
temperHtBrmrﬂ'dwrsbhaﬁmvmpowdmgﬁwhg@ﬂlﬂmiwt@mm@tﬁfh@tédie%ﬂbe‘f
WIBWEtOAC, washed with water, brine and dried over MgSO4. Silica 10 gel
column chromatography eluted with hexane/ ethyl acetateb(9 b gave

6 methoxy -2-methyl-1-Chengofuran 4 g,46% ensu‘g_r‘]o0
3 (18 g, 13&t m%ﬁéhlo?é%_é?hane (25 ) wals cogo ed~tg~—-9———

q Ris, suspen&g xalyl chloridgg(hid mL, 1 &hy'was addedrangether
stirred for 30 mlnutes 88%
6-A
0]
15 rmirs. i
100% 98%
op 7% 6-F
9 N’CH3 ? JCHa
Ct Ho o CHa o d CHa
l N /
reflux Cs,C03, DMSO ' N
80% 549
6-G "

A mixture of 3-iodoaniline 6-A (10 g, 45.6 mmol) and diethy! (ethoxymethylene) malonate
6-B (10 g, 45.6 mmol) was heated in an oil bath to 150°C for 40 minutes. The reaction mixture
was poured into 500 mL EtOH slowly with stirring.  Diethyi {J(3-iodophenyl) amino]
methylene}malonate 6-C (14.5 g, 88% yield) was collected as a white precipitate by filtration.

Compound 6-C (14.5 g) was placed in a round boftom flask equipped with a trap to
collect EtOH generated during the reaction. Phenyl ether (60 mL) was added into the flask.
When the suspension was heated to 230°C the solution became clear and EtOH was generated.
The reaction mixture was allowed to stay at 240-250°C for 45 minutes, was cooled to 160°C and



10

15

20

25

WG EHaExtracted with CH2CI2, The combined organic Ia@fé?%&

solution of 5-C (4.38 g, 27 mmol) in 100 mL of dichloromethane was then

added over 10 minutes. 15 The ice bath was removed. The reaction was

allowed to be stirred for 2 hours. at room temperature. The reaction

mixture was poured into a saturated NaCl / ice and separated. Aqueou
o

over MgSO4 and concentrated to give a crude mixture of compound 5-D

(6.5 g). Without purification the crude 5-D (6.5 g) obtained was dissolved

in 50 mL of THF. To 20 this solution was added a solution of methylamine

(68 mL, 2.0M in THF). The reaction was stirred at room temperature for 1

hour. The reaction mixture was extracigd. with EtOAc, washed with brine,

dried (MgS0O4), concentrated and purified by a silica gel chromatography,

eluted with CH2CI2/EtOAc (2:1) to give compound 5-E (3.38 g, 57% yield

$romy He@RdintoRfonof Serae. F8hy| 4B MTTOPCRRBIPHE-SFarboxylate 6-D (11.1g,

gichlnamehpeepiasd; antrekiiwasisd vafh Rexdhes(atinadsition ofddBr3 (31 mL,

30.8 W@a@lgann%l%%?e QaMt)ré/M%ﬁ e D@m%@tiﬁm IWaSnRE ekt FGeoH

(o5 0T AdAanal 1 b of BR1 SOUORES AUISRALRRREUAR Acom.

rred Vu?lon W oure Into saturated
N@H@@irwwme"a?g'ﬁ?ﬁ@?év@ra%é Brak §e.5 Pele' e AREI R & @ solid by

fitesdi@xtracted with EtOAc. The combined organic layer was washed
(brine) cdrpeuay ereMp S Q4vanplstan centtatadriargivetiire flidte aahhpateddnBer N, in

é% PG 30886k as 2mplids Refsishaifieh 66 (@l §965% LikR wi@rtained as a
05/063739 PCTIIB2004/004151. -52- Example 6 Preparation of

-r&-lodoqumolln 4- ?/I)ox ]-N,2-dimethyl-lI-benzofuran-3-carboxamide H5

This cdrAfBeH fdsiHre V&8 dissabies ity 38 Ble yraic 'ReRAHECn &R Regted to
aficdios erivecs. 5Ttbe|@me@s@n©@ PEROFL: @Es EABVES(E FYRPPioRINggDRcuUm.
tre B R Qr40 vaéFdphanetmer GnA 6XEa-688%ith GO0 Ol Gigatit @fer was

%ﬁ)c't_e'n%tgﬁo?ﬁ\%%%lgwséﬁ %B) !)N-chEoro-?—iodoquinoiine 6-G as a yellow solid.

A mixture of compound 6-G (500 mg, 1.7 mmol), 6-hydroxy-N,2-dimethyl-1-benzofuran-3-

carboxamide 6-H (354 mg, 1.7 mmol} {the product of Example 5) and Cs,C0; (920 mg, 2.6
mmol) in DMSO (5 mL) was heated to 120°C for 1 hours. The solution was exiracted with Silica
gel column chromatography eiuted with hexane/ethyl acetate (3:1 to 1:1) gave the title compound
6 (427 mg, 54% yield).
'H NMR (300 MHz, CHLOROFORM-d) & ppm 2.67 (s, 3 H) 3.00 (d, J=4.90 Hz, 3 H) 5.82 (s, 1 H)
6.48 (d, J=5.27 Hz, 1 H) 7.07 (dd, J=8.57, 2.17 Hz, 1 H) 7.23 (d, J=2.07 Hz, 1 H) 7.81 (dd,
J=8.76, 1.60 Hz, 1 H) B.04 (d, J=8.85 Hz, 1 H) 8.51 (d, J=1.32 Hz, 1 H) 8.56 (d, J=5.27 Hz, 1 H).
LC/MS (APCL, pos.): 459.0(M™H).

Example 7
Preparation of N-2-dimethyl-8-[{7-pyridin-4-yiquinolin-4-yljoxyl-1-benzofuran-3-

A CHa
N
D—CHg
fe) Q

carboxamide

=

o N
N~

This compound was prepared according to the synthetic scheme depicted and described

below.



6-D 87 100% 6-F 987% 6-E O N CH3 /O H CH3 CI\1 O CH3 O\ O CH3
HO POCI3 16-H N reflux Cs2C03, DMSO | N 80% 54% 6.0 6 A mixture
of 3-iodoaniline 6-A (10 g, 45.6 mmol) and diethyl (ethoxymethylene)
malonate 10 6-B (10 g, 45.6 mmol) was heated in an oil b E ‘f
WOHIRIMIEL. The reaction mixture was poured into 500 mI_alI t"g]ﬁ’IZ g%%jv 5{51
with stirring. Diethyl {[(3-iodophenyl) amino] methylene}malonate 6-C
(14.5 g, 88% yield) was collected as a white precipitate by filtration.
Compound 6-C (14.5 g) was placed in a round bottom flask equipped with
a trap to collect EtOH generated during the reaction. Phenyl ether (60
mL) was added into the flask. 15 Whepsthe suspension was heated to
230C the solution became clear and EtOH was generated. The reaction
mixture was allowed to stay at 240-250C for 45 minutes, was cooled to
160C and WO 2005/063738 PCT/IB2004/004151 -53 slowly pourgd intg
600 mL of hexang, Ethy ﬁ’-%)?droxy-%iodaquinoIine-B-carbo < -
(11.1 9, 87% yig XS dyecipit ﬁi?ra{’ted, washed wi
times) and drigd. Compound 6-DN®0%) was treated s
ml-) in a fhiyédsolvent of Me and
Fernight. The soltﬁj i .
4-hydroxy-7-iodoquinoline-3-carboxylic acid 6-E (5.6 g, 180% yield) was
obtained as a solid by _filtration. Compound 6-E (5.5 g%was laced ]| a 100
L rouhABE A TAZRoERRRE Y e NN S AT BB aade 74
Kafhue 9 13-ty wrbimiasbreric asid B SBMgididd wae'bBMikEPagolition (0.2 mi,
S mkDICa POIRY.BHP (4B ooy asniiss@veil wasBeaibdab ROTC 13: Fheurs. The
5  SolvisnvatReatertpulisti i fard Do WRndneyeradSEA OMIBNFRQAGDH 0.1%)

remaoy vanorati (Y The residue was basified
_ aﬁﬁoﬁ?ﬁ—?ﬁ%Fgﬁ}éj%iattfga%%%%v%iW%g%lx%wl&hﬁﬂc?r'ngzi ic layer was
AR (FARUE RSB PREbSs Y 1) ‘8f247-%ﬁ$o¥6‘37‘53<¥&oad’ih%-ﬁﬁéde:’és-&% Hz, 1
H)yBABWGHE4A, AXitre 'O coRideuiTe 6L 82(300 AiY, (€. 75hAfdHz. 1H) 7.88 (m, 2 H)
G-ty diove- bR Helirn efhg/bs heh 258881130 Hz, 1 H) 8.42 (m, 2 H) 8.67 (m, 3 H). LC/MS
10 (APCI, pos.): 410.1(M+H).
Exampie 8
Preparation of N-2-dimethyi-6-[{7T-pyridin-3-ylquinolin-4-yl)oxy]-1-benzofuran-3-

2 _CHa
N
N—cH,
o

3

% LIOH (100

carboxamide

o
4
® W
N/
15 This compound was prepared according to methods analogous to those described in

Example 7, using the appropriate boronic acid (pyridin-3-ylboronic acid).

'H NMR (300 MHz, DMSO-d6) & ppm 2.58 (s, 3 H) 2.77 (d, J=4.52 Hz, 3 H) 6.57 (d, J=5.27 Hz, 1

H) 7.21 (dd, J=8.48, 2.07 Hz, 1 H) 7.51 (dd, J=7.91, 4.71 Hz, 1 H) 7.60 (d, J=2.07 Hz, 1 H} 7.81

(d, J=8.48 Hz, 1 H) 7.93 (d, J=4.52 Hz, 1 H) 8.00 (dd, J=8.67, 1.70 Hz, 1 H) 8.25 (m, 1 H) 8.33 (4,
20  J=1.51Hz, 1 H) 8.40 (d, J=8.67 Hz, 1 H) 8.60 (dd, J=4.90, 1.51 Hz, 1 H) 8.67 {d, J=5.08 Hz, 1 H)

0.05 (d, J=2.26 Hz, 1 H) LC/MS (APCI, pos.): 410.1(M"H).

Example 9

Preparation of N-2-dimethyl-6-(7-pyridin-2-ylquinolin-4-yl)oxy}-1-benzofuran-3-

carboxamide
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e

15 carboxamide 6-H (354 mg, 1.7 mmol) (the product of Example 5) and
Cs2CO03 (920 mg, 2.6 mmol) in DMSO (5 mL) was heated to 120C for 1
hours. The solution was extracted with Silica gel column chromatography
eluted with hexane/ethyl acetate (3:1 to 1:1) gave the title compound 6
1PPHE B4 yield). 'H NMR (300 MHz, CHLOROFORM-df & B4 /8%151
(s, 3H)3.00 (d, J=4.90 Hz, 3 H) 5.82 (s, 1 H) 20 6.48 (d, J=5.27 Hz, 1 H)
7.07 (dd, J=8.57, 2.17 Hz, | H) 7.23 (d, J=2.07 Hz, 1 H) 7.81 (dd, J=8.76,
1.60 Hz, 1 H) 8.04 (d, J=8.85 Hz, 1 H) 8.51 (d, J=1.32 Hz, 1 H) 8.56 (d,
J=5.27 Hz, | H). LC/MS (APCI, pos.): 459.0(M'H). Example 7 25
Preparation of -55-
N-2-diimethyl-6-[(7-pyridin-4-ylquinolin-4-yl)oxy]-1-benzofuran-3-
carboxamide O ,CH3 NH /CH3 00N N i This compound was prepared
according to the synthetic scheme depicted Q{%Héscrlbed below. WO
2005/063739 PCT/IB2004/004151 -52@@&& CH3 N CH3 /~B(OH)2
O'OCH3NIOOCH3 iN Pd(PPh3 ,DMF N K2CO3,90CN/7-A7 A
solution of 6-[(7-iodoquinolin-4- y|
2-dimethyl-I-benzofuran-3-cagfogaride 7-A (60 mg, 0.13 mmol),
pyridin-4-ylboronic acid 7-B (18 mg 0.14 mmol), 2M K2CO3 solution (0.2

ml, 0.35NhATBINARE YRS FresFaIarsar{ing inipiFy It cohema fepitiehasd dgscribed
@evor 4 hours. The 5 solution was filtrated and purified by a HPLC

(Dionex System) using q-|SCCHI3\I/H20 (ACOH 0.1%) Q ohy
(N e, $ f}H
GH ¢ 3
? LN :
=
‘m Pd(Phy)s, DMF

KaC03, 80°C

9-A

A solution of 8-f(7-iodoquinolin-4-ylioxy}-N, 2-dimethyl-1-benzofuran-3-carboxamide 3-A
{60 mg, 0.13 mmol), 2-(tributylstanny)pyridine 9-B (16 mg, 0.14 mmol} and [(CsHs)sPLPd (10 mg)
in DMF (2 ml) was heated to 100°C for 3 hours. The solution was filtrated and purified by a HPLC
(Dionex System) using CHCN/H,O (ACOH 0.1%) 40-80% over 30 minutes to yield the title
compound 9.
"H NMR (300 MHz, DMSO-d6) & ppm 2.58 (s, 3 H) 2.77 (d, J=4.52 Hz, 3 H) 8.55 (d, J=5.27 Hz, 1
H) 7.22 (dd, J=8.48, 2.07 Hz, 1 H) 7.38 (dd J=7.08, 5,18 Hz, 1 H) 7.62 {d, J=2.26 Hz, 1 H) 7.81
(d, J=B.67 Hz, 1 H) 7.93 {m, 2 H) 8.18 (d, J=8.10 Hz, 1 H) 8.39 (s, 22“{)866(m 2H)8.71{m, 1
H). LC/MS (APCI, pos.). 410.1(M"H).
Example 10
Preparation of N-2-dimethyl-6-[(7-pyridin-4-ylquinolin-4-ylJoxy]-1-benzothiophene-3-

carboxamide
OH,
Oy :
o 8
U‘@
=
This compound was prepared according to the methods of Schemes |, I and 1V and

methods analogous to those described in Examples §to 7.
'H NMR (300 MHz, DMSO-d6) & ppm 2.55 (s, 3 H) 2.77 (d, J=4.53 Hz, 3 H) 6.80 (d, J=4.91 Hz, 1
M) 7.28 (dd, J=8.48, 2.07 Hz, 1 H) 7.81 (d, /=8.67 Hz, 1 H) 7.87 (m, 2 H) 8.05 (d, /=8.68 Hz, 1 H)
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40-80% over 30 minutes to yield the title compound 7 (13 mg). 1H NMR
(300 MHz, DMSO-d6) 6 ppm 2.59 (s, 3 H) 2.77 (d, J=4.52 Hz, 3 H) 6.58
(d. J=5.27 Hz, 1 H) 7.22 (dd, J=8.48, 2.07 Hz, 1 H) 7.61 (d, J=2.07 Hz, 1
H) 7.81 (d, J=8.48 Hz, 1 H) 7.88 (m, 2 H) 7.94 (d, J=4.52 Hz, 1 H) 8.05

WER0IL838% 1.70 Hz, 1 H) 8.42 (m, 2 H) 8.67 (m, 3 H). LC/NISTAB 4151

pos.): 410.1(M+H). Example 8 Preparation of
N-2-dimethyl-6-[(7-pyridin-3-ylquinolin-4-yl)oxy]-1-benzofuran-3-

carboxamide O CH3 NH CH3 O O0\N N 15 This compound was

prepared according to methods analogous to those described in Example

7, using the appropriate boronic acid (pygdin-3-ylboronic acid). 'H NMR

(300 MHz, DMSO-d6) 6 ppm 2.58 (s, 3 H) 2.77 (d, J=4.52 Hz, 3 H) 6.57

(d, J=5.27 Hz, 1 H) 7.21 (dd, J=8.48, 2.07 Hz, 1 H) 7.51 (dd, J=7.91, 4.71

2,1l td) F4601(HzJERIGA HEd] #4578 B.5@1HI-BH 8 Biz(dd HF 9.813 §67 J=4 BR). LC/MS
Hzpd) Ho8 0fémindm8.67,1.70 Hz, 1 H) 8.25 (m, 1 H) 8.33 (d, 20 J=1.51
%gn%; 840 (d, J= 8 67 Hz, 1 H) 8.60 (dd, J=4.90,1.51 Hz, 1 H) 8.67 (d,
ff&“f( ﬁl')l IR'I)-Z di yﬂfgé,éapgﬁﬂé fylt)ulho -§ mlrancl’;llo]pﬂf izidole-‘l-carboxamlde

Xample

“N-2-dimethyl-6-[(7-pyridiiin-2-ylquinolin-4-yl)ox; ];{L-‘oenzofuran 3-

4151 -550/CH NH CH3
@téHthe synthetic scheme

carboxamide WO 2005/063739 PCT/IB20p4/0
O N N This compound was prepared ac
depicted and described

This compound was prepared according to the synthetic schemes depicted and
described below.

CH3
B(OH
cl @/ {OH)p
S Nor 118 / CH§1-D
_ -
| N Pd(Phg)y, DMF
KoCO5, 110°C H*, EtOH

46%

1A
0
rCHB
N}LN

0 4™ CHy
R

e N

Nes

11

A solution of 4-chioro-7-iodoquinoline 14-A (500 mg, 1.73 mmol), pyridin-4-ylboronic acid
11-B (212 mg, 1.73 mmoli), 2M KyCO; solution (2.6 mi, 5.19 mmol} and [(CeHs)sPl4Pd (100 mg) in
DMF (5 ml) were heated to 90°C for 4 hours. The solution was fitrated and extracted with EtOAc.
The organic layer was concentrated and purified by column chromatography using hexane /
EtOAc (1/1) to give 193 mg of compound 11-C.

A mixture of compound 14-C (70 mg, 0.29 mmol}, 5-amino-N, 2-dimethyl-1H-indole-1-
carboxamide 11-D (89 mg, 0.28 mmol} and 2N HCI (0.2 mi, 0.34 mmol} in 3 ml of a mixed
solution of EtCH/CI (CH,),Cl (1/1) was heated to 80°C for 1 hour. The title compound 11 (26 mg)
was isolated by HPLC (Dionex System) using 30-60% CH:CN/HO (0.1 % AcOH) over 30
minutes,



below. 0 O CH3 CH3 O CH, (eu)3$\\10Ch139.8/1\ 1\ N Pd(Fh3)4,

OMF I N" N K3003, 90C / 9-A 9 5 A solution of

6-[(7-iodoquinolin-4-yl)oxy]-N, 2-dimethyl-1-benzofuran-3-carboxamide

9-A (60 mg, 0.13 mmol), 2-(tributylstannyl)pyridine 9-B (16 mg, 0.14
WORASIHERP [(C6H5)3PkPd (10 Mg) in DMF (2 ml) was healéd B A¢804471

3 hours. The solution was filtrated and purified by a HPLC (Dionex

System) using CH3CN/H20 (ACOH 0.1%) 40-80% over 30 minutes to

yield the titte compound 9. 10 'H NMR (300 MHz, DMSO-d6) 5 ppm 2.59

(s, 3H) 2.77 (d, J=4.52 Hz, 3 H) 6.55 (d, J=5.27 Hz, 1 H) 7.22 (dd,

J=8.48, 2.07 Hz, 1 H) 7.39 (dd, J=7.06;75.18 Hz, 1 H) 7.62 (d, J=2.26 Hz,

1 H)7.81 (d, J=8.67 Hz, 1 H) 7.93 (m, 2 H) 8.18 (d, J=8.10 Hz, | H) 8.39

(s,2H)8.66 (m,2H)8.71 (m,1 H). LC/MS (APCI, pos.): 410.1(M'H).

Mﬁém,mﬁamjmm 244 (s, 3 M) 2.83 (d, J=4.53 Mz, 3 H)6.33 (s, 1 H) 6.63 (d,

MeZadimpethyy 6-167ap\Edise 413/l q winole-4; Yl loxy Bt {aenathispheAg 7385 (d, J=5.67

ﬁ?@‘ﬁg%'ﬂ&@éé%gﬁz,cﬁ% 09 N FsEampoyRGN@SNIGBREL[, J=5.29 Hz, 1 H)

r

accordi the of m Iland.| a .

ot R BB e B s T R G e, E IR
5 Expmpleias |5 3 H) 2.77 (d, J=4.53 Hz, 3 H) 6.60 (d, J=4.91 Hz, | H) 7.28

PeehaiaBon®f NOZdHnethyH5- (BeviHig-2gigrinesind-Mamsolt-ndpisos (d,

aBd@ide 1 H) WO 2005/063739 PCT/IB2004/004151 -56 8.21 (d,

J=4.91 Hz, | H) 8.41 (dd, J=5.10, 3.59 Hz, | H):8.68 (dd, J=9.82, 5.67 Hz, |

H). LC/MS (APCI, pos.): 426.0(M"H). bl

mﬁ,
HN'

N

This compound was prepared according to the synthetic scheme depicted below and
10  using methods analogous to those described in Example 11,
LCHa
QA oHs N N
HoN JCHa EN

12.8
1 = N
NG H*, E1OH i

2

N 12
. 12-A
1 NMR (400 MHz, DMSO-d6) & ppm 2.45 (s, 3 H) 2.84 (d, J=4.29 Hz, 3 H) 6.36 (s, 1 H) 6.62 (d,
J=5.81 Hz, 1 H) 7.13 (dd, J=8.84, 2.02 Hz, 1 H) 7.4 (d, J=2.02 Hz, 1 H) 7.53 (dd, =8.08, 4.80
Hz, 1 H) 7.64 (d, J=8.58 Hz, 1 H) 7.98 (dd, J=8.72, 1.64 Hz, 1 H) 8.13 (d, J=1.77 Hz, 1 H) 8.22
15 (m, 1 H) 8.39 (d, J=6.06 Hz, 1 H) 8.62 (m, 2 H) 9.08 (d, J=2.02 Hz, 1 H). LC/MS (APCI, pos.):
408.1(M*H).
Example 13

Preparation of 6-{[7-(2-furyl)quinolin-4-ylJoxy}-N,2-dimethyl.1-benzofuran-3-carboxamide

£

O _NH
o) 9]
Ry
N

20 This compound was prepared using methods analogous to those described for preparing

Exampies 7-9.
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Example 11 Preparation of
N-2-dimethyl-5-[(7-pyridin-4-ylquinolin-4-ylJamino]-1H-indole-I-carboxamid
e 1CH3NH3 HN\\IN 5" This compound was prepared according to
the iynthetic schemes depicted and described below. / B(OH)2 CI J*-H
W1 11.8 1-121N1\ | CHIZ-D Pd(Ph3)4, DMF K2CG3 PHe/Pist
EtOH 11-A 46% 11-C /N11CH3 p\CH3 \\NtJi91 10 A solution of
4-chloro-7-iodoquinoline 11-A (500 mg, 1.73 mmol), pyridin-4-ylboronic
acid 11-B (212 mg, 1.73 mmol), 2M K2CO3 solution (2.6 ml, 5.19 mmol)
and [(C5H5)3P]4Pd (100 mg) in DMF (5 ml) were heated to 90C for 4
hours. The solution was filtrated and es@gacted with EtOAc. The organic
layer was concentrated and purified by column chromatography using
hexane / EtOAc (1/1) to give 193 mg of compound 11-C. 15 A mixture of
SoMMBARE M ERISRGEDCRPR AR o5 3 NE: I fratyh HIGAAATE.1 1) 664
carhesddid@TiizD (HF 2ig(n.28) AN, SrdI02NiZ- Cit) @.82 b, 8 .87 dhivl) i) 8.22
mLoka Rixad) Selution af E4CH/ G SHB2GH Live aspoeaiad) te08aior).
Joun Khe title compound 11 (20 mg) was isolated by HPLC (Dionex
e o S RCAHRY (el TR0 B 4O
carbboxamide :
CHy

A
o 5
(ﬁ/@

N
This compound was prepared according to the synthetic scheme depicted and described

below.

B{OH),

cl ? JSCHga
Cl Z~ | 14-B /@& ﬁ
2, = =
Gz 14-D
~ N P HO g Mreid
N/ o N
' w
N

, Tetrakis, DMF

G, Cs,C0z, DMSO
A K,COs, 90°C
57%
14-C o
Chg
ol
o g CHg
Ny
R N*
P
N 4

A solution of 4-chloro-7-iodoquinoline 14-A (500 mg, 1.73 mmol), pyridin-3-ylboronic acid
14-B (212 mg, 1.73 mmol), 2M K;CO; solution (2.6 ml, 5.19 mmol) and [(CeHs)sPl4Pd {100 mg) in
DMF (5 mf) were heated to 90°C for 4 hours. The solution was filtrated and extracted with
EtOAC. The organic layer was concentrated and purified by column chromatography using
hexane / EtOAC (1/1) to give 234 mg of the compound 14-C.

A mixture of compound 14-C (70 mg, 029 mmol), 6-hydroxy-N,2-dimethyl-1-
benzothiophene-3-carboxamide 14-D (64 mg, 0.29 mmol) and Cs,CO; (141mg, 0.43 mmol} in 3
mi of a mixed solution of EtOH/CICH,),Cl (1/1) was heated fo 120°C for 2 hours. The fitle



-57 '"H NMR (300 MHz, DMSO-d6) 6 ppm 2.44 (s, 3 H) 2.83 (d, J=4.53 Hz,
3 H) 6.33 (s, 1 H) 6.63 (d, J=5.67 Hz, 1 H) 7.11 (d, J=8.69 Hz, 1 H) 7.39
(s, 1 H) 7.60 (d, J=8.69 Hz, 1 H) 7.85 (d, J=5.67 Hz, 2 H) 7.91 (d, J=8.69
Hz, 1 H% 8.14 (d, J=4.53 Hz, 1 H) 8.20 (s, 1 H) 8.36 (d, J=5.29 Hz, 1 H)
WRBEP3IEY.07 Hz, 1 H) 8.64 (d, J=5.67 Hz, 2 H) 9.07 (s, 17 /TREIRAE4151
(APCI, pos.): 408.1(M+H). 5 Example 12 Preparation of N, 2-dimethyl-5-
[(7-pyridin-3-ylquinolin-4-yl)amino]-1H-indole-I- carboxamide CH, ~NH HN
N This compound was prepared according to the synthetic scheme
depicted below and 10 using methods analogous to those described in
Example 11. "N O CH3 CH3 I CI /N~ O i/CH3 Z 1/ CH3 HpN 12-B\ ~
N N H* EIOH N 12 12-A'H NMR (400 MHz, DMSO-d6) 6 ppm 2.45 (s, 3
H) 2.84 (d, J=4.29 Hz, 3 H) 6.36 (s, 1 H) 6.62 (d, J=5.81 Hz, 1 H) 7.13
¢dnhpder8l 84 (20 0® Hyasliselptediuy (dPLI-(Ri0fek BysteH) (A5G 40d DI—SHIBNHED (0.1 %
Ko H) bler 304nielitds:8.59 Hz, 1 H) 7.98 (dd, J=8.72, 1.64 Hz, | H) 8.13 (d,

47 lnde {60 iiid) Brigolan Blpc 258 @%(H) 278 @6 Azacl) £:6% 682 13 05 g, 1

%}%%ﬁgjégﬁ%gﬁg%z} fli_lz),'1|'l§/ MR f&éﬁ'{é’a‘,’%‘. o 408, H{MH, ('33(955'.%&? H].i,3g1 H) 7.89
5 BL{raRtiryhbuiheRid-yibLs) N DHa hEURASIBeZbR AL 3 bR dikaiii 8 .37 (d,

Y843 OzNHHLCBIZ7 (s, 1 H) 8.66 (d, /=531 Hz, 1 H) 9.03 (s, 1 H). LC/MS (APCI, pos.):

426.1(M™H).

Exampie 185

Preparation of 6-[(7-{[{25)-2-(methoxymethyl) pyrrofidin-1-yljcarbonyl}quinolin-4-yf)oxy]-

10 N,2-dimethyl-1-benzofuran-3-carboxamide

o "
NG
This compound was prepared according to the synthetic scheme depicted and described

below.
cl cl cl

.y L aaaa s o~
= HOOC N MeO N
Br N MeO
co NH N
H60°C 15-B 10%

16-A ‘ -
16-C 15-D

Q on
Pat ]
§ CHz ﬁ
N N
N CHa
3 158 o 0
HO c

CHs

Ry
0 P
: Meo‘z:' N
N
15 b
into a solution of 18-A (1 g, 4.1 mmol), Pd{(OAc), (46 mg, 0.2 mmol), dppf (4565 mg, 0.82
mmol) and KOAc (1.8 g, 16.4 mmol} in DMSO (20 ml) was bubbled CO gas at room temperature

for 5 minutes. The solution was heated and stirred at 65°C under CO gas (a balloon filled with
CO gas was used) for 3 hours, poured into water and extracted with EtOAc. The concentrated
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16

20

25

O O N 20 This compound was prepared using methods analogous to
those described for preparing Examples 7-9., WO 2005/063739
PCT/IB2004/004151 -58 1H NMR (400 MHz, DMSO-d6) 6 ppm 2.58 (s, 3
H) 2.76 (d, J=4.55 Hz, 3 H) 6.49 (m, | H) 6.64 (dd, J=3.54, 1.77 Hz, 1 H

WOBHA5163739H) 7.60 (d, J=2.02 Hz, 1 H) 7.82 (m, 2 H) 7.95 (%‘?H‘Pﬁ“%‘f@%‘")?&,

J=1.52 Hz, I H) 8.30 (m, 1 H) 8.61 (d, J=5.31 Hz, 1 H). LC/MS (APCI,
pos.): 408.1(M+H). Example 14 5 Preparation of
N-2dimethyl-6-[(7-pyridin-3-ylquinolim4-yl)oxy]-1-benzothiophene-3-
carboxamide C H3 H 0 S CH3 N This compound was prepared
according to the synthetic scheme depigted and described below. CH3
B(OH)2 CICI (Or 148/ (\N\HO\ S CH314-D N Tetrakis, DMF 14-A

K2CO3, 90C " N Cs2C0O3, DMSO 57% 1014.00C113 \Fi C13 OCS
febidise \was purified by silica gel column chromatography using hexane/ethylacetate/AcOH

(70:30:1) to yield compound 15-B (120 mg).
A solution of compound 18-B (120 mg, 0.567 mmol) in net SOCI; (excess) was heated to reflux for
2 minutes. SOCL was removed by evaporation under vacuum. The residue was dissolved in
CH,Cl,. To the solution was added Et;N (87 mg, 0.86 mmol) and (25)-2-(methoxymethyl)
pyrrolidine 15-C (78 mg). The solution was stirred at room temperature for 30 minutes.
Compound 15-D (140 mg) was isolated by silica gel column chromategraphy using
hexane/EtOAc (1:1).

A solution of compound 15-D (70 mg, 0.23 mmol), 16-E (47 mg, 0.23 mmol) and Cs,CO5
(90 mg, 0.27 mmol} was in DMSO (2 ml) was heated to 120°C for 2 hours. The title compound
15 was isolated by HPLC (Dionex System) using 40-80% CH3CN/HO (0.1 % AcOH) over 30
minutes. 7
1 NMR (300 MHz, DMSQ-d6) 8 ppm 1.84 (m, 4 H) 2.58 (s, 3 H) 2.76 (d, J=4.33 Hz, 3 H) 2.97
(m, 2 H) 3.42 (m, 2 H) 3.57 (m, 1 H) 8.58 (d, J=5.09 Hz, 1 H) 7.23 (s, 1 H) 7.64 (m, 2 H) 7.81 (d,
J=8.48 Hz, 1 H) 7.93 (m, 1 H) 8.01 (s, 1 H) 8.34 (d, J=8.67 Hz, 1 H) 8.66 (d, J=5.00 Hz, 1 H).
LC/MS (APCY, pos.): 474.2(M+H).

Example 16
Preparation of 6-[(7-{[(25)-2-(methoxymaethyi) pyrrolidin-1-yi} carbonyl} quinolin-4-yl} oxy]-

N, 2-dimethyl-1-benzothiophene-3-carboxamide

Nee
ch\o /\(5

This compound was prepared according to the methods described in Example 15,
substituting the appropriate benzothiophene intermediate for the benzofuran intermediate (15-E).
H NMR (300 MHz, DMSO-d6) & ppm 1.92 (m, 4 H) 2.56 (s, 3 H) 2.78 (d, J=4.52 Hz, 3 H) 2.97
(m, 2 H) 3.41 (m, 2 H) 3.58 {m, 1 H) 6.59 (d, /=5.08 Hz, 1 H) 7.28 (dd, J=8.76, 1.98 Hz, 1H)7.63
(m, 2 H) 7.82 (d, J=B.67 Hz, 1 H) 7.91 {d, J=2.07 Hz, 1 H) 8.01 (s, 1 H} 8.22 (d, J=4.52 Hz, 1 H)
8.33 (d, J=B.67 Hz, 1 H) 8.67 (d, J=5.27 Hz, 1 H). LG/MS (APCI, pos.): 490.2(M"H).



N 14 A solution of 4-chloro-7-iodoquinoline 14-A (500 mg, 1.73 mmaol),
pyridin-3-ylboronic acid 14-B (212 mg, 1.73 mmol), 2M K2CO3 solution
(2.6 ml, 5.19 mmol) and [(C6H5)3P]4Pd (100 mg) in DMF (5 ml) were
heated to 90C for 4 hours. The solution was filtrated and extracted with 15
WEIALS3THe organic layer was concentrated and purified by CHEfif#/004151
chromatography using hexane | EtOAC (1/1) to give 234 mg of the
compound 14-C. A mixture of compound 14-C (70 mg, 0.29 mmol),
6-hydroxy-N,2-dimethyl-1- benzothiophene-3-carboxamide 14-D (64 mg,
0.29 mmol) and Cs2C03 (141mg, 0.43 mmol) in 3 ml of a mixed solution
of EtOH/CI(CH2)2ClI (1/1) was heated _tg120C for 2 hours. The title WO
2005/063739 PCT/1B2004/004151 -59 compound 14 (20 mg) was
isolated by HPLC (Dionex System) using 40-70% CH3CN/H20 (0.1 %
Ao@iAplei&r 30 minutes. 'H NMR (400 MHz, DMSO-d6) S ppm 2.53 is, 3
HbrpZfafien SFA,BQiMEtHY i) - pOridicil2-NGquiiplit-4-)) xFFiteh bt a03-
2 mtde) 7-49 (dd, J=7.83, 4.80 Hz, 1 H) 7.81 (d, J=8.84 Hz, 1 H)
7.89 5 (d, J=2.02 Hz, 1 H) 7.99 (dd, J=8.72, 19§9Hz 1 H) 8.23 (m, 2 H)
8.31 (d, J=1.52 Hz, 1 H) 8.37 (d, J=8.84 Hz,HNH) 8.57 (s, | H) 8.66 (d,
J=5.31 Hz, I H) 9.03 (s, | H). LC/MS (APCl, paog.): 426.1(M-H). Example

pyrrolidin-1-yllcarbonyl}quinolin-4-yl)oxy]- 10

N,2-dimethyl-1-benzofuran-3-car e CH3 NHcH3 o~ O H3C~-0"

,N, This compound was prep %ding to the synthetic scheme

depicted and described below| CI ClI / (\ Pd(OAC)2, dppf\ (i SOC12
5 O/(\ BrNHOOCN Me0O MeO\N CO NH N

This compound was prepared according to the synthetic scheme depicted and described

below.

Pd(Ph3) Gl Tetrakis
cl dioxane dioxane
S Ny 110°C L/Y 1100(;

‘ +  —8n8n— PO .

Br Nig 7 7\

4% 170D
1T-A 17-B 171-C
o]

LCH
N 3
N—CHj
Cl (8]
Q  cHs ¢
= N C52C0; RS
'N\ N’ + N CH3 N\ N/
@N HO O DMSO E/;N

85%
17-E 17-F 17

10 A solution of 4-chloro-7-bromoquincline 17-A (1 g, 4.1 mmol) (see Scheme . general
preparation of quinolines), hexamethyldistannane 17-8 (1.35 g, 4.1 mmol) and [(CeHs)aPlaPd (237
mg) in 1,4-dioxane (10 ml} was heated to 105-110°C for 2 hours. The solution was cooled fo
room temperature. Column chromatography (hexane/EtOAc  5:1) gave 4-chloro-7-
{trimethylstannybquincline 17-C (1.26 g, 94%).

15 A mixture of compound 17-C (500 mg, 1.5 mmof}, Z-bromopyrimidine 17-D (366 mg, 2.3
mmol) and [(CeHs)sPlaPd (87 mg) in 1,4-dioxane (5 ml) was heated to 110°C for 2 hours, cooled
to room temperature and crystallized from dioxane to give 308 mg of 4-chioro-7-pyrimidin-2-

ylquinoline 17-E.



rt-50C 15.810% ~~JJ v 16-A 15-C 15-D O CH3 O CH3/H HCH3 HO\\
O CH315-EO\MeO-O\IN N 15 15 Into a solution of 15-A (1 g, 4.1
mmol), Pd(OAc)2 (46 mg, 0.2 mmol), dppf (455 mg, 0.82 mmol) and
KOACc (1.6 g, 16.4 mmol) in DMSO (20 ml) was bubbled CO gas at room

waoersaaiife for 5 minutes. The solution was heated and sHffEAERPEHIE151

10

15

20

under CO gas (a balloon filled with CO gas was used) for 3 hours, poured

into water and extracted with EtOAc. The concentrated WO 2005/063739
PCT/1B2004/004151 -60 residue was purified by silica gel column
chromatography using hexane/ethylacetate/AcOH (70:30:1) to yield

compound 15-8 (120 mg). A solution gfggempound 15-B (120 mg, 0.57

mmol) in net SOC12 (excess) was heated to reflux for 2 minutes. SOCI2

was removed by evaporation under vacuum. The residue was dissolved in

5 CH2Q2mbtutbecso b n(Wasrgd dieeb EtBROY8 Brhgrrd B, Badinadjhatrtibenzofuran-3-

(%%o?eaﬁmthﬂwwﬁhylb By rrRlisl RRdl TR MO T3 SANIPR ASSHITREO was
W{oe}yﬁ?wu%r %Qnmiﬁ%g%%o&gla@wq/JQSQagﬁ 9 rngl&\’&‘)?onex System)

colum romatog Ujg ,sing hexane/EtOAc
bl

|so?a‘ie

Aa%i&ﬁo‘ﬁ Beh P28 §¥l), 15-E (47 mg, 0. 23

mwemm@@sq@mpmg 2696 MY Wils P D/MSO3 ) B (he=4-90 Hz, 1

heated @@ 1043 for, 2 ouss.(fihe Htieaidh pPedifd HE5 W s. iolateddny HELIGH) 8.43

(QioRex ByssemhyeingdsB0% GHBANIERE(Q. 1ipo Ac@H) 9yetARs (APCI, pos.)

m|n T NMR (300 MHz, DMSO-d6) 5 ppm 1.84 (m, 4 H) 2.58 (s, 3 H)
@F 524,33 Hz, 3H)2.97 (m, 2 H)3.42 (m, 2 H) 3.57 (m, 1 H) 6.58 (d,

: L 1 H) 7.23 (s, 1 H) 7.64 (m, 2 H) 7.81 (d, 15 J=8.48 Hz, | H)
P.%«'(raﬁ,iq" latf B Ddigpethy -5 pydimidad-gryinolindy Bosgl(tbsrmhippheng-3-
rbbiMiBe(APCI, pos.): 474.2(M+H). Example 16 Preparation of
6-[(7-([(2S)-2-(methoxymethyl) pyrrolidin-1-yl] caﬂaonyl} quinolin-4-yl) oxy]-

This compound was prepared according to methods analogous to those described in
Example 17, substituting the appropriate benzothiophene intermediate for the benzofuran
intermediate (17-F).

"H NMR (300 MHz, DMSO-d6) 8 ppm 2.56 (s, 3 H) 2.78 {d, J=4.52 Hz, 3 H) 6.61 (d, J=5.27 Hz, 1
H) 7.29 (dd, J=8.85, 2.26 Hz, 1 H) 7.83 (d, J=8.85 Hz, 1 H} 7.91 (d, J=2.26 Hz, 1 H) 8.07 (dd,
J=8.67, 1.70 Hz, 1 H) 8.23 (d, J=4.71 Hz, 1 H) 8.42 (d, J=8.67 Hz, 1 H} 8.46 (d, J=1.70 Hz, 1 H)
8.70 (d, J=5.09 Hz, 1 H) 8.21 (s, 1 H) 8.31 (s, 2 H). LC/MS (APCI, pos.): 427 1(M™H).

Example 18

Preparation of 6-[(7-bromoquinolin-4-yljoxy]-N,2-dimethy-1-benzofuran-3-carboxamide
CH,

This compound was prepared using methods analogous to those described in Examples
5 and 6.
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20 N, 2-dimethyl-l-benzothiophene-3-carboxamideiSH O 0 H90,,0,N'
This compound was prepared according to the methods described in
Example 15, substituting the appropriate benzothiophene intermediate for
the benzofuran intermediate (15-E). 1H NMR (300 MHz, DMSO-?@?‘@%SJ

WOEMSO8Y I, 4 H) 2.56 (s, 3 H) 2.78 (d, J=4.52 Hz, 3 H) 2.§7 P&

3.41 (m, 2 H) 3.58 (m, 1 H) 6.59 (d, J=5.09 Hz, 1 H) 7.28 (dd, J=8.76, 1.98

Hz, 1 H) 7.63 (m, 2 H) 7.82 (d, J=8.67 Hz, | H) 7.91 (d, J=2.07 Hz, 1 H)

8.01 (s, I H) 8.22 (d, J=4.52 Hz, 1 H) 8.33 (d, J=8.67 Hz, | H) 8.67 (d,

J=5.27 Hz, 1 H). LC/MS (APCI, pos.): 490.2(M'H). WO 2005/063739
PCT/IB2004/004151 -61 Example 17.Bseparation of
N,2-dimethyl-6-[(7-pyrimidin-2-ylquinolin-4-yl)oxy]-1-benzofuran-3-
carboxamide PH3 HN O CH3 O O N 5 This compound was prepared
A0MRABORMHE SRR S PRBRELEPIRE Hhe AHGBR(E. BdbW20 (d, J=8.29 Hz,
R AP MBPA(E 1 THtTaKIS d @ | LG .85 Bz o pRe2 16,00y 822 A2 H) 8.63 (s, 1 H).
O AREN MNsBrai Wy -D 17-A17-B 17-C

Example 20
Preparation of 6-[(7-bromoguinolin-4-yfjoxy}-N,2-dimethy-1-benzothiophene-3-

" carboxamide

CH
o I

NH
O 5
Brm

This compound was prepared using the methods analogous fo those described in
Examples 5 and 6.
"H NMR (300 MHz, DMSO-d6) & ppm 2.55 (s, 3 H) 2.78 (d, J=4.52 Hz, 3 H) 6.58 (d, J=5.09 Hz, 1
H) 7.27 (dd, J=8.67, 2.26 Hz, 1 H} 7.77 (m, 2 H) 7.89 (d, J=2.07 Hz, 1 H) 8.22 (m, 3 H) 8.64 (d,
J=5.27 Hz, 1 H).LC/MS (APCI, pos.): 428.0(M"H).
Exampie 21

Preparation of 6-[(6-iodoquinolin-4-yljoxy]-N,2-dimethyl-1-benzothiophene-3-carboxamide
Ha

9 MNH
,@r@
[0 g
00
N/

This compound was prepared according o the synthetic scheme depicted and described

below.
o 0 I, EtO ? £
K@L EtOJj)'LOEt 170°C @\Jj/{ogt 250°C
+ | — ——
NH, EtO NH
21-A %  24-C

21.8
OH © OH © OH
J I
I X" “OH 280°C =
N N N

69%
21-D 86% 21-E 21-F
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OCH3 N HIVCH3 \OO0 ciOCH3/\yCspCO3N,\[N +JO-0\CH3
N~\ N HO DMSO (N 85% 17-E 17-F 17 10 A solution of
4-chloro-7-bromoquinoline 17-A (1 g, 4.1 mmol) (see Scheme I: general

wog%ejéﬁaratlon of quinolines), hexamethyldistannane 17-B (1.359”[4%3%5&%)1

706813%)3P]4Pd (237 mg) in 1,4-dioxane (10 ml) was Heated”
105-110C for 2 hours. The solution was cooled to room temperature.
Column chromatography (hexane/EtOAc 5:1) gave 4-chloro-7-
(trimethylstannyl)quinoline 17-C (1.26 g, 94%). 15 A mixture of compound
17-C (500 mg, 1.5 mmol), 2-bromopyrimidine 17-D (366 mg, 2.3 mmol)
and [(C6H5)3P]4Pd (87 mg) in 1,4-diaxgne (5 ml) was heated to 110C for
2 hours, cooled to room temperature and crystallized from dioxane to give
308 mg of 4-chloro-7-pyrimidin-2- ylquinoline 17-E. WO 2005/063739
PCT/1B2004/0041.51 -62 A mixture of 17-E (70 mg, 0.29 mmoi), 3 CHz
6-hydroxy-N,2-dimethyl-I-benzofuran-3- ca¥poxemide 17-F (6 28
mmol) and Cs2CO3 (141mg, 0.43 mpaqlLig 2)nl of DMSO w %
120C for 2 hours. The titfe compou 3 hgyvas jsolatedlby HPL
(Dioneacgystem) 90%HSFA3 W20 (6.1 %mver 30
minotes—5# NM Hz, DMSO-d6) 5 ppm 2.59%s; 2.77 (d,
J=4.1%%47, 3 H) 6.59 (d, J=4.90 KB5CPMFD?2 (d, J=8.48 Hz,1 H) 7.58
(m, 2 H) 7.81 (d, J=826% $4%, 1 H) 8.07 (m, J=8.67 Hz, | H) 8.43 (d,
J=11.3@ Ictiad1)f468u¢elpitret ZaH 415 H) 822 (sndl)Hind. Sikthy| Zetyxymethylene)
L GIMSLARE |1R8Se): 663 Inkid] k. Fosasmmead Bil B eparetiofplo minutes. The
N,2-dimethyl-6-[(7-pyrimidin.2-yiguinglind yiaylideRewanthipRRE e ety (-

iodophenyl)amino]methylenejmalonate 21-C ( 23.5 g, 91% yield) was collected as a white solid

by filtration.

Compound {23.5 g) 21-C was placed in a round bottom flask. Phenyl ether (60 ml) was
added into the flask. When the suspension was heated to 230°C the solution became clear and
EtOH was generated. The reaction was allowed to stay at 250°C for 45 minutes, cooled to 180°C
and slowly poured into 500 ml of hexane. Ethyl 4-hydroxy-8-iodoquinoline-3-carboxylate (18.2 g,
86% vyield) 21-I was precipitated, filirated, washed with hexane (2 times) and dried.

Compound 21-D (6.0 g) was treated with 20% NaOH (100 mi) in a mixed solvent of
MeOH (200 ml) and THF (80 ml) at room temperature overnight. The solution was acidified with
2N HCI to pH~B.
4-Hydroxy-6-iodoquinoline-3-carboxyiic acid 21-E (13.3 Q) was obtained as a solid by filtration.

Compound 24-E (5.5 g) was placed in a 100 ml round bottom flask and heated under N,
in an oil bath to 280°C for 10 minutes. 6-iodoquinolin-4-ol 21-F (8.9 g, 68% yield from 24-B) was
obtained as a solid.

Compound 21-F (4.5 g) was dissolved in 50 mi of POCls. The solution was heated to
reflux for 2 hours. The excess amount of POCIl; was removed by evaporation under vacuum.
The residue was neutralized with NH,OH to pH ~7 and extracted with EtOAc. The organic layer
was concentrated and purified by chromatography on a silica gel column using
hexane/ethylacetate (3:1) to give 7.1 g (66% yield) of 4-chloro-8-lodoquinoline 21-G as a yellow
solid.

A mixture of compound 21-G (70 mg, 0.24 mmol), 6-hydroxy-N,2-dimethyl-1-
benzothiaphene-3-carboxamide 21-H (54 mg, 0.24 mmol} and Cs;CO3 (117 mg, 0.36 mmol) in
DMSO (2 ml) was heated to 120°C for 2 hours. The solution was extracted with EtOAc and
purified by HPLC (Dionex System) using 40-80% CHsCN/MH0 over 30 min to give the title
compound 21.
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carboxamide o r6 eN C This compound was prepared according to
methods analogous to those described in Example 17, substituting the
appropriate benzothiophene intermediate for the benzofuran 15
intermediate (17-F). 1H NMR (300 MHz, DMSO-d6) 6 ppm 2.56 (s, 3 H)

WORWS33394.52 Hz, 3 H) 6.61 (d, J=5.27 Hz, 1 H) 7.29 (ddPGLBH38040951

Hz, 1 H) 7.83 (d, J=8.85 Hz, 1 H) 7.91 (d, J=2.26 Hz, 1 H) 8.07 (dd,
J=8.67,1.70 Hz, 1 H) 8.23 (d, J=4.71 Hz, 1 H) 8.42 (d, J=8.67 Hz, | H)

8.46 (d, J=1.70 Hz, 1 H) 8.70 (d, J=5.09 Hz, I H) 9.21 (s, 1 H) 9.31 (s, 2

H). LC/MS (APCI, pos.): 427.1(M'H). 20 Example 19 Preparation of
6-[(7-bromoquinolin-4- yI)oxy) -N,2- dlmgghy I-benzofuran-3-carboxamide

CH, NHH. QO O0BTr-"tN This compound was prepared using methods
analogous to those described in Examples 6 and6. WO 2005/063739
ARIIBEO MO HHISC-06D phhIDMR (SGHMETE, () MBB2dHE) B HIEEH5 23 Hz, 1
{' 2 @&Sﬁa'é% 685 (5, 4#»?92(90(%45%928 8874z 70 780 (B 220F 117 4 H) 8.04

e R e el K gt G 1)
Bamolgdih

oquinolin-4-yl)oxy]-N,2-dimethy-1-benzothiophene-3-
mefanadonidEsdiso i SndisBiond-VRidivsthyddbenzofiran-dareaxantisty
the methods analogous to those described Ln Examples 5 and 6

NH
JQTLH-«
o 0
N

This compound was prepared according to methods analogous to those described in
Example 21, substituting the appropriate benzofuran intermediate for the benzothiophene
infermediate 21-H.

*H NMR (300 MHz, DMSO-d6) 8 ppm 2.58 (s, 3 H) 2.76 (d, J=4.52 Hz, 3 H) 6.54 (d, J=5.27 Hz, 1
H) 7.21 (dd, J=8.48, 2.07 Hz, 1 H} 7.60 (d, J=2.07 Hz, 1 H) 7.78 (m, 2 H) 7.93 (d, J=4.33 Mz, 1 H)
8.03 (m, 1 H) 8.62 (m, 2 H). LC/MS (APCI, pos.). 459.0(M"H).

Example 23
Preparation of N,2-dimethyl-6-{(6-pyridin-4-yiquinolin4-yljoxy}-i-benzothiophene-3-
carboxamide
FH:\
Q NH
O
N } 0 ]

N

This compound was prepared according to the synthetic scheme depicted beliow.

S 3
e e
N/ CSZCO3 DMSO

Tetrakis, dioxane 140°C, 2h
KaCOg, 110°C, 2h 23-B 63%
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10 1H NMR (300 MHz, DMSO-d6) b ppm 2.55 (s, 3 H) 2.78 (d, J=4.52 Hz,

3 H) 6.58 (d, J=5.09 Hz, | H) 7.27 (dd, J=8.67, 2.26 Hz, 1 H) 7.77 (m, 2 H)

7.89 (d, J=2.07 Hz, 1 H) 8.22 (m, 3 H) 8.64 (d, J=5.27 Hz, 1 H).LC/MS
0S.): 428.0(MH). Example 21 Preparation of

(APCI,
W%%f{%f?gggauinolin-4-yl)oxy]-N,2-dimethyl-I-benzothiophene?gyé?ﬁ%’ﬁgﬂ??&é

?H3 Fh p 15 This compound was prepared according to the synthetic
scheme depicted and described below. I\ 1 + Et0™ ~~ OEt 170C El OOEt
250C NH2-\NH 21-A 21-B 91% 21-C OH 0 OH 0 OH OEt NaOH\ "\
OH 280C I/1\ NN N 69% 21-D 86% 21-E 21-F WO 20051063739
PCTIIB2004/004151 -64 0 ,CH3 O Ng€EH3 H\HOCH3 CII\SCH31
POCI3\ I\ HO 21-H reflux N Cs2CO3, DMSO 21 21-066% A mixture of
4-iodoaniline 21-A (14.5 g, 66.2 mmol) and digthyl (ethoxymethylene)
malonate 21-B (14.5 g, 66.2 mmol) was heated in@# oil bath to 170C for
40 minutes. The reaction mixture was pesgeq inkp 200 ml of EtOH slowly -
thylene}malonate 21-C (

"H NMR (300 MHz, DMSO-d6) § ppm 2.62 (s, 3 H) 2.85 (d, J=4.52 Hz, 3 H) 6.66 (d, J=5.27 Hz, 1

H) 7.38 (dd, J=8.85, 2.26 Hz, 1 H) 7.91 (m, 3 H) 8.00 (d, J=2.07 Hz, 1 H) 8.18 (d, J=8.85 Hz, 1 H)
8.28 (m, 2 H) 8.72 (m, 4 H). LC/MS (APCI, pos.): 426.10(M"H).

Example 24

Preparation of N,2-dimethyl-8-[(6-pyridin-4-ylquinolin-4-yijoxy]-1-benzofuran-3-
carboxamide

N

This compound was prepared according to the method described in Example 23,
substituting the appropriate benzofuran intermediate for the benzothiophene intermediate 23-C,
"H NMR (300 MHz, DMSO0-d6) & ppm 2.62 (s, 3 H) 2.84 {m, 3 H) 2.85 (d, J=4.52 Hz, 3 H) 6.66 (d,
J=527 Hz, 1 H) 7.38 (dd, J=8.85, 2.26 Hz, 1 H} 7.91 {m, 3 H) 8.00 (d, J=2.07 Hz, 1 H) 8.18 (4,
J=8.85 Hz, 1 H) 8.28 (m, 2 H) 8.72 (m, 4 H). LC/MS (APCI, pos.): 410.10(M+H).
Example 28§
Preparation of N,2-dimethyl-6-({6-[2-(1-methylpyrrolidinyl-2-yl)ethoxy]quinolin-4-yl}oxy)-1-
benzothicphene-3-carboxamide

This compound was prepared according fo the synthetic scheme depicted and described

below.
BryP(Ph)3
i
CHg CHa
25-A 25-B
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by filtration. Compound (23.5 g) 21-C was placed in a round bottom flask.
Phenyl ether (60 ml) was added into the flask. When the suspension was
heated to 230C the solution became clear and EtOH was generated. The
reaction was allowed to stay at 250C for 45 minutes, cooled to 160C 10

Wa AP poured into 500 ml of hexane. Ethyl PCT/IB2004/004151

4-hydroxy-6-iodoquinoline-3-carboxylate (18.2g, 86% yield) 21-D was
precipitated, filtrated, washed with hexane (2 times) and dried. Compound
21-D (6.0 g) was treated with 20% NaOH (100 ml) in a mixed solvent of
MeOH (200 ml) and THE (80 ml) at room temperature overnight. The
solution was acidified with 2N HCI to.jgi-6. 15
4-Hydroxy-6-iodoquinoline-3-carboxylic acid 21-E (13.3 g) was obtained
as a solid by filtration. Compound 21-E (5.5 g) was placed in a 100 ml
round bottom flask and heated u erdN; in an oil bath to 280G, forck®
minutes. 6- |od(9qumolln -4- g 69% yield fro DY w
obtgjpgd as ajsolid. Comp &l g) was dis eAl of
POCIS. @@ tion wéS heated to 20 reflwgdorj f)u:\rs. The excesssr,
amount oMPOCI3 was regmspyesiey evaporation er vacuum. The
residue wag geutralized e NH4OH to pH -7 and extracted with EtOAc.
The organic layer was concentrated and purified by éxomatograp
silica gel column usingo hexane/ethylacetate (3:1) to give 7.1 g (669
of 4-chloro-6-iodoquindling*#4-G as a yellow solid. 25 A mix
compound 2;@% .24 mmol), 6-hydroxy-N,2-dime
benzothioph ok&mide 2&.eH (54 mg, 0.2 [).and Cs2CO3
(117Hg,L.38 nmol) in DMSO(2-mtrwas ted to C fgr 2 hours.
The sol @ wgs extracted with EtOAc and~ptirffed by HPY.C (Dionex
System) UsinYj 40-80% CH3CN/H20 over 30 min to give the title
compound 2&-V0O 2005/063739 PCTJIB2004/004151 65 'H NMR (300
MHz, IWVS&ndo) 5f ppm @HBiE,03 M)ridl)i8 didhidromeBark (SrveSadded BraP(Ph)s
é é{ld% n]rmu 7Tg§ s{tqgto;\'i&@éur%@& i&]émltéﬂ')p&gtgréd& Bb‘ﬂgﬁtﬁgs 8188 solution
§ il o8 gemw BiEhipladnih *%T%%W

eaﬁc@eib‘a% 'thl"h‘%PW wfﬁ"ﬁaaﬁ‘?ﬁéﬁﬁxl -3 é’HE‘%fM%?Q RoH5EEE AR LRpoive @
Bidd compound 25-B (110 mg).

A mixture of compound 25-C (500 mg, 2.6 mol), B-hydroxy-N, 2-dimethyl-i-
benzothiophene-3-carboxamide 26-D (573 mg, 2.6 mol) and Cs,CO; (1.3 g, 3.9 mol) in 6 mi of

DMSO was heated to 120°C for 2 hours. The concentrated residue was purified by silica gel
chromatography column using Hexane/Teac (2/1 to 100% Teac) to offer 6-[(6-methoxyquinolin-4-
yl) oxyl-N, 2-dimethyl-1-benzothiophene-3-carboxamide 25-E (361 mg, 37% yield) as a yellow
solid.

To a solution of 25-E (320 mg) in dichioromethane (2 mi) was added 1.7 mi solution of
BBrs (1M in dichloromethane) at — 78°C. The solution was stirred at room temperature overnight.
The reaction was quenched with MeOH. The residue was purified by a silica gel column using 2-
5% MeOH in CH.Cl, to give 8-[(B-hydroxyquinolin4-yhoxy]-N,2-dimethyl-1-benzothiophene-3-
carboxamide 25-F (250 mg, 77% yield).

A solution of 25-F (70 mg, 0.19 mmol), 2-(2-bromoethyl}-1-methylpyrrolidine 25-B (110
mg crude and Cs,CO; (94 mg, 1.5 mmol) in DMSO (2 m!) was heated to 120°C for 2 hours. The
title campound, N 2-dimethyl-6-({6-{2-(1-methyipyrrolidin-2-yl)ethoxylquinolin-4-yi}oxy)-1-
benzothiophene-3-carboxamide 25 (21 mg) was isolated by HPLC (Dionex System) using 20-
60% CHZCN/H,0 (0.1 % AcOH) over 30 minutes.
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Ha This compound was prepared according to methods analogous to
those described in Example 21, substituting the appropriate benzofuran
intermediate for the benzothiophene intermediate 21-H. 10 'H NMR (300
MHz, DMSO-d6) b ppm 2.58 (s, 3 H) 2.76 (d, J=4.52 Hz, 3 H) 6.54 (d,

WQHG6ET37 1 H) 7.21 (dd, J=8.48,2.07 Hz, 1 H) 7.60 (d, J=EXOARIP04094)51

7.78 (m, 2 H) 7.93 (d, J=4.33 Hz, | H) 8.03 (m, 1 H) 8.62 (m, 2 H). LC/MS
(APCI, pos.): 459.0(M"H). Example 23 15 Preparation of
N,2-dimethyl-6-[(6-pyridin-4-ylquinolin-4-yl)oxy]-1-benzothiophene-3-
carboxamide CH3 O NH CH3 NI p 5 N This compound was prepared
according to the synthetic scheme depjgted below. CH3 CIB(OH)2\1,
C\WWISCH3 I"HO /1\123-C N N Cs2CO3, DMSO Tetrakis, dioxane O

23-A K2C03,11nC,2h 23-B 63% 11 0 C,2h WO 2005/063739

ROWVER 200100 PME Q-6 GroHEE0-H BE Br(@GHB2.03(r 2 H) 2.30 (s, 3 H) 2.55 (s, 3 H)
2.63 (m, 2 H) 2.78 (d, J=4.52 Hz, 3 H) 3.29 (m, 2 H) 4.12 (m, .5 H) 4.77 (m, .5 H) 6.50 (dd,
J=8.67, 3.58 Hz, 1 H) 7.24 (m, 1 H) 7.39 (m, 1 H) 7.50 (m, 2 H) 7.84 (m, 3 H) 8.22 (s, 1 H) 8.46
(4, J=5.09 Hz, 1 H). LC/MS (APCI, pos.): 376.20(M+H).

Example 26
Preparation of 6-[(6-methoxyquinolin-4-yljoxy}-N,2-dimethyl-1-benzothiophene-3-

carboxamide

He”

This compound was prepared according to methods analogues to those depicted and
described in Example 25.
"H NMR (300 MHz, DMSO-d6) & ppm 2.55 (s, 3 H) 2.78 (d, J=4.52 Hz, 3 H) 3.87 (s, 3 H) 6.50 (d,
J=5.09 Hz, 1 H) 7.25 (dd, J=8.76, 2.17 Hz, 1 H) 7.41 (dd, /=9.23, 2.83 Hz, 1 H) 7.53 (d, J=2.83
Hz, 1 H) 7.81 (d, J=8.67 Hz, 1 H) 7.88 (m, 2 H) 8.22 (d, J=4.52 Hz, 1 H) 8.46 (d, J=5.09 Hz, 1 H).
LC/MS (APCI, pos.): 379.10(M*H).
Example 27
Preparation of 6-[(6-hydroxyquinolin-4-yljoxy}-N,2-dimethyl-1-benzothiophene-3-

carboxamide
CH3

Ha

HO

Z\ /z-o
o ? O

This compound was prepared according to methods analogous to those depicted and
described in Example 25 using the appropriate 4-chioro-guinoline intermediate.
'H NMR (300 MHz, DMSO-d6) & ppm 2.61 (s, 3 H) 2.84 (d, J=4.52 Hz, 3 H) 6.55 (d, J=5.09 Hz, 1
H) 7.29 (dd, J=8.85, 2.26 Hz, 1 H) 7.36 (dd, J=0.14, 2.73 Hz, 1 H) 7.49 (d, J=2.64 Hz, 1 H) 7.88
(m, 3 H) 8.28 (d, J=4.52 Hz, 1 H) 8.47 (d, J=4.90 Hz, 1 H) 10.14 (s, 1 H). LC/MS (APCI, pos.):
365.10(M"H).



'H NMR (300 MHz, DMSO-d6) S ppm 2.62 is, 3 H) 2.85 (d, J=4.52 Hz, 3
H) 6.66 (d, J=5.27 Hz, 1 H) 7.38 (dd, J=8.85, 2.26 Hz, | H) 7.91 (m, 3 H)
8.00 (d, J=2.07 Hz, 1 H) 8.18 (d, J=8.85 Hz, I H) 8.28 (m, 2 H) 8.72 (m, 4
H). LC/MS (APCI, pos.): 426.10(M+H). 5 Example 24 Preparation of
WORROE#RIIYI-6-[(6-pyridin-4-ylquinolin-4-yl)oxy]-1-benzofurBR FaB2004/004151
carboxamide i H3 0 NH CH3 No O' N This compound was prepared
according to the method described in Example 23, 10 substituting the
appropriate benzofuran intermediate for the benzothiophene intermediate
23-C. 'H NMR (300 MHz, DMSO-d6) S ppm 2.62 (s, 3 H) 2.84 (m, 3 H)
2.85 (d, J=4.52 Hz, 3 H) 6.66 (d, J=5.3§ Hz, I H) 7.38 (dd, J=8.85, 2.26
Hz, 1 H) 7.91 (m, 3 H) 8.00 (d, J=2.07 Hz, 1 H) 8.18 (d, J=8.85 Hz, 1 H)
8.28 (m, 2 H) 8.72 (m, 4 H). LC/MS (APCI, pos.): 410.10(M+H). Example

ERahipRreparation of
E‘r@ﬁgi%m!féx({ﬁi&ar&ymmmrw&iwk&uh}ﬁéh@mﬁeﬂaeimawl}emex&msde

enzothlophene-3-carboxamide H3 NH CH3 \ This compound was
prepared according to the synthetic scheme dgpitted and described
below. Br2P(Ph)3 N OH N Br CH3 CH g
PCT/IB2004/004151 -67 O O CH3 CH

This compound was prepared according to the synthetic scheme depicted and described

5 below.
OH O
0o 0o 1. 150°C, 45 min O
8 OBt KOH/EIOH
Q\ . EtOJjJLOEt 2. 270 °C, 15min. - i
NH. microwave
Meo 2 EtO phenylether 180°C, 45 min,
0,
28-A - 28.483 28.0 56%
NH
Q ,CH3 !CHa
H , H GHy
d
POCH Ho . CHy
— 28F
Med N refiux HAG
MeO W Cs,C0a, DMSO, 120°C 20 N
2D 2B-E (~00% from C) 53%
28.G

BBF;;
— 0
Ok N

28

A mixture of 3-methoxyaniline (25 g, 204 mmol) 28-A and diethyl (ethoxymethylene)

10  malonate (44 g, 204 mmol} 28-B was heated in an oil bath to 150°C for 40 minutes. EtOH was
generated when the temperature reached 132°C and collected. The reaction fiask was moved

away from oil bath and phenyl ether (70 mi) was added info the reaction mixiure, The oil bath was
preheated to 270°C. The reaction was heated at 270°C (oil bath temperature) for 15 minutes. The
reaction mixture was poured slowly into 800 ml of hexane with stitring. Ethyl 4-hydroxy-7-

15  methoxyquinoline-3-carboxylate 28-C was precipitated, filtrated, washed with hexane and dried

(28.4 g, 56% yield).
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25

Cl/126-D/1H MeO HO S CH3 0 S CH3 N Me0 BBr3 Cs2C0O3, DMSO
26-C 120C,2h N 25-EO ,CH3 ON,CH3HHOIS CH3 O/S cH3 25-B
OHO/INCH3N N 25-F 25 To a solution of 25-A (100 mg, 0.8 mmol) in
dichloromethane (4 ml) was added Br2P(Ph)3 (330 mg, 0.8 mmol). The

WEaRHA i3S stirred at room temperature for 30 minutes. THEZRAH8H 4151

was poured into water, acidified with Hal to pH-2 and extracted with Teac.

The water layer was basified with NH4OH to pH-9 and extracted with

Teac, dried (MgSO4) and concentrated to give a crude compound 25-B

(110 mg). A mixture of compound 25-C (500 mg, 2.6 mol), 6-hydroxy-N,
2-dimethyl-1- benzothiophene-3-carboxgmide 25-D (573 mg, 2.6 mol) and
Cs2C0O3 (1.3 g, 3.9 mol) in 6 ml of 10 DMSO was heated to 120C for 2

hours. The concentrated residue was purified by silica gel
chromatcghatjphyot chomprunds R8gCHé2ap) effd§eH 2819t B0 % F@ et pfEGIEA.O (1:1)
@%6%&3805 aqHigelavd- t1)1e83d-Mbr 50 minutes. The mixture was cooled to room

mgﬁa%Ehéé_Ei (S%%'&%&MQ?% ?h @%%ﬁ%%@ﬁa@ﬁ? %m;'\ﬁé%euyé%@%ﬁ NaCl

ow SO

T G 17 BB s T AP IO TGk 0 of 7

 Tieteolaiioplinvis! 3irbets asAlidm temperature overnight. The reaction was

gquenchasnpdiind/iZ8H7 Fhp vesidiseotwasip @i macbbyGCsilidhgedlctdumas heated to
Usiingér HHol¥ie Otdd i fedde GidolRt IV eOC!, was removed by evaporation under vacuum.
rﬁgeﬁmaoax,xqweﬂg%gzéb YRR Bl REEGHIRPRR 3Th% ogganic layer

oxamide 25-F 71% ylePgﬂﬂ utlo of 25-F 95‘[?
Wﬂolfﬂyfﬁtrﬁﬁn@@ﬂﬁyﬁuﬁ ?ﬂetRX/Ip fRERY. Bo(’ilﬁ 5 Lde'dRg  using
CzecthGesnts 3.5 G PR @V@@'@%W%ﬁé‘ﬁf@@?t@ﬁfﬂ@?@r@bw solid.
hours. Ahenitilles cofn@8tEhd(1.4 g, 7.3 mmol), B-hydroxy-N,2-dimethyl-1-benzofuran-3-

NeAlineib et (16512 £ - matn\dry salidn ey e thrsylaunplivrbmBedds kreated to
126°C for 2 hours, poured into water and extracted with EtOAc. Silica gel chromatography using
28, MeOH/CH.Cl; offered 1.4 g of 8-{(7-methoxyquinolin-4-yljoxy}-N,2-dimethyl-1-benzofuran-3-
carboxamide 28-G.

To a suspension of 6-[(7-methoxyquinolin-d-yoxyl-N,2-dimethyl-1-benzofuran-3-
carboxamide 28-G (1.4 g, 3.8 mmol) in CH.Cl: was added 10 mi of BBr; { 1M in CHyCl,) at -
78°C. The solution was stirred at room temperature for 6 hours. To the solution 20 ml of toluene
was added into, heated to refiux for 4 hours, cooled to 0°C and quenched with water, extracted
with EtOAc and concentrated to give the title compound 28 (1.2 g) as a solid.

4 NMR (300 MHz, DMSO-d6) & ppm 2.56 (d, J=7.35 Hz, 3 H) 2.76 (d, /~4.52 Hz, 3 H) 6.28 (d,
J=527 Hz, 1 H) 7.14 (m, 2 H) 7.18 (d, J=2.26 Hz, 1 H) 7.563 (d, J=2.07 Hz, 1 H) 7.77 (d, J=8.48
Hz, 1 H) 7.92 (d, J=4.52 Hz, 1 H) 8.11 (d, J=0.04 Hz, 1 H) 8.45 (d, /=5.27 Hz, 1 H) 10.23 (s, 1 H).
LC/MS (APCI, pos.): 349.10(M+H).

Example 28

Preparation of 6-[(7-methoxyquincline-4-yljoxy]-N,2-dimethyl-1-benzofuran-3-carboxamide

CH
;e

Oy N
fe) <]
H;;C---..O/Q:N5

This compound was prepared according to methods analogous to those described in
Example 28. '



benzothiophene-3-carboxamide 25 (21 mg) was isolated by HPLC
(Dionex System) using 20- 60% CH3CN/H20 (0.1 % AcOH) over 30
minutes. WO 2005/063739 PCT/IB2004/004151 -68 'H NMR (300 MHz,
DMSO-d6) S ppm 1.60-1.84 (m, 4H) 2.06 (m, 2 H) 2.30 (s, 3 H) 2.55 (s, 3

WEIRO2SEBATA 2 H) 2.78 (d, J=4.52 Hz, 3 H) 3.29 (m, 2 H) 4.1PGHIBBG4P04151
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20

4.77 (m, .5 H) 6.50 (dd, J=8.67, 3.58 Hz, 1 H) 7.24 (m, | H) 7.39 (m, | H)
7.50 (M, 2 H) 7.84 (m, 3 H) 8.22 (s, 1 H) 8.46 (d, J=5.09 Hz, 1 H). LC/MS
(APCI, pos.): 376.20(M+H). 5 Example 26 Preparation of
6-[(6-methoxyquinolin-4-yl)oxy]-N,2-dimethyl-l-benzothiophene-3-
carboxamide cR3 O NH O 9 10 This campound was prepared according
to methods analogues to those depicted and described in Example 25. 'H
NMR (300 MHz, DMSO-d6) 5 ppm 2,55 (s, 3 H) 2.78 (d, 1--4.52 Hz, 3 H)

38 kAR 3bb) l@k&orﬂd}sdaéﬁ%;brhiz lolgs7329) o, (d=8:4.62 Bzl 8 Hizs bH). B4 6.37 (q,
(qd 98 %23 @ 8)326" 7r§§ M7 2583 Hh)]rkb) é; %12(87*11281611 '7'7?83(01 J=8.48

( 9 Hz
L'dﬂ'l\/?s"k) 7F’%I ?Igtamgp%’d%‘g }Jar 8 %H Hz 1 H). LC/MS
6@((@hWFdx9§ﬁ1W6WﬁL’ﬁ yI)oxy] N,2-dimethyl-1- benzothlophene -3-
caxaandeaitle CH3 CNHJO_H3 0$ Ho,|~N 20 This compound was

PEREY. ?ﬁ@csmrw,ﬁetﬁm:@ﬂs @-aakaem@mhmeﬂﬁmmdwﬂhowran-a-
des r| dg %Example 25 using the appropriate 4-chloro-quinoline

intermediate. 'H NMR (300 MHz, DMSO-d6) S pp&p 2.61 (s, 3H)2.84 (d,
J=4.52 Hz, 3 H) 6.55 (d, J=5.09 Hz, |

&,@33

g
This compound was prepared according to metheds analogous to those described in

Examples 7-9, 13, and 17.

'H NMR (300 MHz, DMSO-d6) 8 ppm 2.59 (s, 3 H) 2.77 (d J=4.33 Hz, 3 H) 7.23 (d, J=9.61 Hz, 2
H) 7.63 (s, 1 H) 7.81 (d, J=8.48 Hz, 1 H) 7.89 (d, 2 H) 8.00 (d, /~2.83 Hz, 1 H) 8.20 (d, /=8.67
Hz, 1 H) 8.41 (d, J~8.67 Hz, 1 H) 8.48 (s, 1 H) 8.68 (d, /=5.27 Hz, 1 H). LC/MS (APC], pos)
426.10(MH).

Example 31
Preparation of N,2-dimethy}-6-[(7- pyndm-2-y§)qumohn-4—yl)oxy} 1-benzothiaphene-3-

carboxamide

This compound was prepared according to methods analogous fo those described in
Example 10.
"H NMR (300 MHz, DMSO-d6) & ppm 2.56 (s, 3 H) 2.78 {d, J=4.52 Hz, 3 H) 7.30 (dd, J=8.85,
2.26 Hz, 1 H) 7.39 (dd, J=7.54, 4.71 Hz, 1 H) 7.83 (d, J=8.85 Hz, 1 H) 7.92 (m, 2 H) 8.18 (d,
J=7.91 Hz, 1 H) 8.23 (d, J=4.80 Hz, 1 H) 8.38 (5, 2 H) 8.67 (m, 2 H) 8.71 (dd, /=4.80, 0.85 Hz, 1
H). LGMS (APCH, pos.): 426.10(M+Hj.
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H) 7.29 (dd, J=8.85, 2.26 Hz, 1 H) 7.36 (dd, J=9.14, 2.73 Hz, | H) 7.49 (d,
J=2.64 Hz, 1 H) 7.88 (m, 3 H) 8.28 (d, J=4.52 Hz, 1 H) 8.47 (d, J=4.90
Hz, 1 H) 10.14 (s, | H). LC/MS (APCI, pos.): 25 365.10(M+H). WO
2005/063739 PCT/1182004/004151 -69- Example 28 Preparation of

WE2[EBGHIXy quinoline-4-yl)oxy]-N,2-dimethyl-l-benzofuranP8-EABBHR A

cN, Iq/ N This compound was prepared according to the synthetic
scheme depicted and described 5 below. OH 0 O 0 1. 150C, 45 min O
OR KOH/EtOH EtOOEt 2.270 C, 15mtn. MeO NH2 EtO phenylether MeO
10~im o o, 45 min. 20-A 28.8 56% 28-C 0 ,CHs NH Hs H CHs 0 CHs
/ININNN~ POCIs HO 28-F Me0 M™" Me@ CIN CssCOs, DMSO, 120C
HsOb N 28-D 2&E (>90k from C) 53% 2&G O CH3 J101 BBr3 CH3 O
OH /N 28 A mixture of 3-methoxyaniline (25 g, 204 mmol) 28-A and
dieiyidathoxymethylene)

Preparation of N,2-dimethyl-5-[{7-pyridin-2-ylquinolin-4-yl)jamino}-1H-indole-1-
carboxamide

vl
oren

) N
N

This compound was prepared according to methods analogous to those described in
Example 11. _
"H NMR (300 MHz, DMSO-d6) & ppm 2.43 (s, 3H) 2.83 (d, J=4.33 Hz, 3 H) 6.36 (s, 1 H) 6.62 (d,
J=6.03 Hz, 1 H) 7.13 {dd, J=8.76, 1.98 Hz, 1 H} 7.42 {m, 2 H) 7.64 (d, J=8.67 Hz, 1 H) 7.92 (m, 1
H) 8.17 (m, 2 H) 8.29 (d, J=8.67 Hz, 1 H) 8.38 (d, J=6.03 Hz, 1 H) 8.55 (s, 1 H) 8.60 (d, J=9.04
Hz, 1 H) 8.71 (m, 1 H) 9.71 (s, 1 H). LC/MS (APCI, pos.): 408.20(M+H).
Example 33
Preparation of N,2-dimethyl-6-{[7-(pyridin-2-ylmethoxy}quinolin-4-yljoxy}-1-benzofuran-3-
carboxamide

Hy

I

e
S,
This compound was prepared according to the reaction scheme depicted below.
O

S cH, 3B CHy
NH NH
m\:wa Cl /@&cm
S

a3

HO N C8,C03, DMF
110°C
33-A

"1 NMR (300 MHz, DMSO-d6) & ppm 2.57 (s, 3 H) 2.76 (d, J=4.52 Hz, 3 H) 5.35 (s, 2 H) 6.3 (d,
J=5.97 Hz, 1 H) 7.17 {dd, J=8.48, 2.07 Hz, 1 H) 7.36 (m, 1 H) 7.41 (d, J=2.45 Hz, 1 H) 7.45 (d,
J=5.84 Hz, 2 H) 7.56 (d, J=1.88 Hz, 1 H) 7.78 (d, J=8.48 Hz, 1 H) 7.92 (d, J=4.52 Hz, 1 H) 8.21
(d, J=0.23 Hz, 1 H) 8.53 (m, 3 H). LC/MS (APCI, pos.): 441.20(M+H),
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10 malonate (44 g, 204 mmol) 28-B was heated in an oil bath to 150C for
40 minutes. EtOH was generated when the temperature reached 132C
and collected. The reaction flask was moved away from oil bath and
phenyl ether (70 ml) was added into the reaction mixture. The oil bath was

WORsR@4333Pto 270C. The reaction was heated at 270C (oil B4tHTB2004/004151

temperature) for 15 minutes. The reaction mixture was poured slowly into
800 ml of hexane with stirring. Ethyl 4-hydroxy-7 15
methoxyquinoline-3-carboxylate 28-C was precipitated, filtrated, washed
with hexane and dried (28.4 g, 56% yield). WO 2005/063739
PCT/1732004/004151 -70 A solution #f compound 28-C (4.2 g) and KOH
(3 g,3eq.)in 40 ml of EtOH/H20 (1:1) was heated by microwave to 180C
for 50 minutes. The mixture was cooled to room temperature, poured into
BExayenié 30 ml), neutralized with AcOH to pH 7 and saturated with NaCl.
Frsafstihi@n Wagistate i MitiadiE-{Bust 8oLy i) reiic-6g oy labedztguran-3-
‘%I,%gxgnl i&0f 7- 5 methoxyquinolin-4-ol 28-D as a solid. Compound 28-D

7.4 g) was dissolved in 20 ml of POC13. The solg#jon was heated to
reflux for 2 hours. The excess amount of POC}3*tvas removed by
evaporation under vacuum. The residue fag Neutalized with NHAOH to
pH -7 and extracted with EtOAc. The orgariic I?
purified by chromatography on a sili¢aigel column using 10
hexane/ethylacetate (3:1) t 4-chloro-7-methoxyquinoline as
28-E as a yellow solid. A mpj ture of 28-E (149,73 mmol)

6-hydroxy-N,2-dimet --3' -2

mmol)%%(r%/d% %%& ]pl%(f: mmo qﬁ? rg(f b@éa’%g 56 Was %g? % Egample %,
supefitipg ﬁ‘%’?ﬁ@%ﬂﬁFBBWB’VFQT&“EP?J°&‘EPH&&'WF&E“§&?EC é‘ﬁéa gel
"ehipIR 4866 M ByDISIRE e/ GHAD 2&Hard #1248 @f/~4.52 Hz, 3 H) 5.23 (s,
Brly 8308022y ou g -7yl ) M 270 et Hy| -1 H) @reafldr alre341 3.45 Hz, 1 H) 7.49
@ar noxamide g7 se 1@ .%%?FP&%'RP?% (s, 1H) 773 (d J*B 48 Hz, 1 H) 7.93 (s, 1 H)

T e e e

mmol 10 ml _o__ BB
Iutlon 20 ml of toluene was added into, heated to reflux
for 4 hayeutieaaeshioc@an muehneate dsatih. Watemge RtBactetb)20 DA (2 mi) was
%{ QAGARL FORMGREAIRAAR divRihe tiermeranomidved (@dded) Asaurelider 6-(7-

e e T

BME) (7 BB (e sbity? Y2, ﬂeﬁffdz‘%”rzf’d"'j“f@ Eg‘"ﬁz 2%, rﬁmﬂvﬁﬁ W{ Hration.
TheleSide (cisugfed iy PLI-)SREBOE0%-HHENHZ0 PYa) HOTIi(es to 1gld compound
&C/MS (APCI, pos.): 349.10(M+H).

£Ha
NH
o, H
hHg 3 CHS
CHy  Reg A ?
o T
of

Cs:004, DMF

-------

Example 35
Preparation of N,2-dimethyl-6-{[7-{2-pyrroiidin-1-yiethoxy)quinolin-4-yijoxy}-i-benzofuran-

3.carboxamide
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25 Example 29 Preparation of
6-[(7-methoxyquinoline-4-yl)oxy]-N,2-dimethyl-l-benzofuran-3-carboxamid
e / CH, CH3 p s H3C-0 N This compound was prepared according to
methods analogous to those described in Example 28. WO 2005/063739

WOBeHRIH94/004151 -71 'H NMR (300 MHz, DMSO-d6) b BpA{IB2¢4 {4551

H) 2.76 (d, J=4.52 Hz, 3 H) 3.87 (s, 3 H) 6.37 (d, J=5.27 Hz, 1 H) 7.20 (m,
2 H) 7.35(d, J=2.45 Hz, 1 H) 7.56 (d, J=2.07 Hz, 1 H) 7.78 (d, J=8.48 Hz,
1H)7.92(d, J=4.52 Hz, | H) 8.17 (d, J=9.04 Hz, 1 H) 8.53 (d, J=5.27 Hz, |
H). LC/MS (APCI, pos.): 363.10(M+H). 5 Example 30 Preparation of
N,2-dimethyl-6-((7-1,34hiazol-2-yl)quinglin-4-yl)oxy)-1-benzofuran-3-
carboxamide CH, NH CHI O N N. This compound was prepared
according to methods analogous to those described in 10 Examples 7-9,

13, and 17. 'H NMR (300 MHz, DMSO-d6) 6 ppg1.Z’59 (s, 3 H) 2.77 (d,
J=4.33 Hz, 3 H) 7.23 (d, J=9.61 Hz, 2 H)»@ﬁj H) 7.81 (d, J=8.48 Hz,
1H) 7.89 (d, 2 H) 8.00 (d, f--2.83 Hz, 1 H %=8.67 Hz, 1 H) 8.41
(d, J=8.67 Hz, | H) 8.48 (s, 1 H) 8.68 (d, =5.27 Hz, 1 H). LC/MS (APCi,
pos.): 426.10(M'H). 15 Ex@ple 31 @ nalation of

N %E%del v [(% 'gé? ¢ p&% sso(m r H) R (m1 P ?1?220%8 '@ r}5(:"}[1])6 419 (t, J=5.75
Hz, 2 H) 6.37 (d, J=5.27 Hz, 1 H) 7.16 (dd, J=8.57, 2.17 Hz, 1 H) 7.23 (dd, J=9.14, 2.54 Hz, 1 H)
7.35 (d, J=2.45 Hz, 1 H) 7.55 (d, J=2.07 Hz, 1 H) 7.78 (m, 1 H) 7.92 (d, J=4.52 Hz, 1 H) 8.16 (d,
J=0.23 Hz, 1 H) 8.52 (d, J=5.27 Hz, 1 H). LC/MS (APCI, pos.): 447.25(M+H).

Exampfle 36
Preparation of N,2-dimethyl-6-{[7-{2-morpholin-4-ylethoxy}quinolin-4-ylJoxy}-t-benzofuran-

i
NH
Qf&
9 o
[2)
DL 00

H NMR (300 MHz, DMSO-d6) & ppm 2.57 (s, 3 H) 2.73 (m, 5 H) 3.30 (m, 4 H) 3.53 (m, 4 H) 4.21
(t, J=5.37 Hz, 2 H) 6.37 (d, J=5.27 Hz, 1 H) 7.19 (m, 2 H} 7.37 (d, J=2.07 Hz, 1 H) 7.55 (d, J=1.88
Hz, 1 H) 7.78 (d, J=8.67 Hz, 1 H) 7.92 (d, J=4.33 Hz, 1 H) 8.16 (d, J=9.23 Hz, 1 H} 8.52 (d,
J=5.27 Hz, 1 H). LC/MS (APCI, pos.): 462.10(M+H).

Example 37
Preparation of 6-({7-{2-(dimethylamino)ethoxy]quinclin-4-yi}oxy)-N,2-dimethyi-1-

/CHa
NH
o3~

'H NMR (300 MHz, DMSO-d8) & ppm 2.18 (s, J=5.84 Hz, 6 H) 2.58(s, 3H) 2.64 (t, J=5.65 Hz, 2
H) 2.76 (d, J=4.52 Hz, 3 H) 4.17 (t, J=5.65 Hz, 2 H) 6.37 (d, =5.27 Hz, 1 H) 7.19 (m, 2 H) 7.36
(d, J=2.26 Hz, 1 H) 7.55 (d, J=2.07 Hz, 1 H) 7.78 (d, J=8.48 Hz, 1 H) 7.93 (d, J=4.52 Hz, 1 H)
8.16 {d, J=9.23 Hz, 1 H) 8.52 (¢, J=5.09 Hz, 1 H). LG/MS (APCI, pos.): 420.20(M+H).

3-carboxamide

benzofuran-3-carboxamide



10

15

20

This compound was prepared according to methods analogous to those
described in 20 Example 10. 'H NMR (300 MHz, DMSO-d6) 6 ppm 2.56
(s, 3H) 2.78 (d, J=4.52 Hz, 3 H) 7.30 (dd, J=8.85, 2.26 Hz, 1 H) 7.39 (dd,
J=7.54,4.71 Hz, 1 H) 7.83 (d, J=8.85 Hz, | H) 7.92 (m, 2 H) 8.18 (d,

WO2908631391 H) 8.23 (d, J=4.90 Hz, 1 H) 8.38 (s, 2 H) 8.67 ET/IBMPGIT4 51

(dd, J=4.80, 0.85 Hz, | H). LC/MS (APCI, pos.): 426.10(M+H). WO
2005/063739 PCT/IB2004/004151 -72- Example 32 Preparation of
N,2-dimethyl-5-[(7-pyridin-2-yl)quinolin-4-yl)amino]-1H-indole-|-
carboxamide H, CHs N 5 This compound was prepared according to
methods analogous to those describeglg’g_ Example 11. 'H NMR (300
MHz, DMSO-d6) b ppm 2.43 (s, 3H) 2.83 (d, J=4.33 Hz, 3 H) 6.36 (s, 1 H)
6.62 (d, J=6.03 Hz, 1 H) 7.13 (dd, J=8.76, 1.98 Hz, | H) 7.42 (m, 2 H)
Efem{ple 388.67 Hz, 1 H) 7.92 (m, 1 H) 8.17 (m, 2 H) 8.29 (d, J=8.67 Hz, 1
lalharatish JFﬁ,Q%iHZm}lld){ﬁ-Ep{EeﬂdH)18yﬁ91@£ﬂzﬁﬂu%-491ﬁ§y}l1':&§z@u ran-3-
%n;*bloya)m%p (s, I H). LC/MS (APCI, pos.): 408.20(M+H). Example 33

reparation of o
N,2-dimethyl-6-{[7-(pyridin-2-ylmethoxy)quinolin-4-yljgxy /1 -benzofuran-3-
carboxamide PH3 H CH3 15 This compound was prépared according to
the reaction scheme depicted below. O NH GA3§3B\O CH3 NH CH3 Cl
CH3 p~O~I~OHON~'N Cs2CO3, DME

o9
N\/\G N/

This compound was prepared according to methods analogous to those described in
Examples 33-37.
H NMR (300 MHz, DMSO-d6) & ppm 1.32 (m, 2 H) 1.45 (m, 4 H) 2.42 (m, 4 H) 2.57 (s, 3 H) 2.67
{t, J=5.84 Hz, 2 H) 2.76 (d, J=4.52 Mz, 3 H} 4.18 (t, J=5.84 Hz, 2 H) 6.37 (d, J=5.27 Hz, 1 H) 7.16
(dd, J=8.48, 2.26 Hz, 1 H) 7.22 (dd, J=9.14, 2.54 Hz, 1 H) 7.35 (d, J=2.45 Hz, 1 H) 7.55 (d,
J=2.07 Hz, 1 H) 7.78 (d, J=8.67 Hz, 1 H) 7.92 (d, J=4.71 Hz, 1 H) 8.15 (d, J=9.23 Hz, 1 H) 8.52
(d, J=5.09 Hz, 1 H). LC/MS (APCI, pos.). 460.20(M+H).

Example 39
Preparation of N-butyl-6-[(7-methoxyquinolin<4-yljoxy]-2-methyi-1-benzofuran-3-

/_/\nu.

H

carboxamide

cH,

Sy,
HC o

This compound was prepared according to methods analogous to those described in
Examples 33-38.
'H NMR {400 MHz, DMSO-d8) & ppm 0.76 (t, J=7.45 Hz, 3 H) 1.22 (m, 2 H) 1.38 (m, 2 H) 2.46 (s,
3 H) 3.13 (m, 2 H) 3.77 (s, 3 H) 6.27 (d, J=5.31 Hz, 1 H) 7.07 (dd, J=8.46, 2.15 Hz, 1 H) 7.13 (dd,
J=9.09, 2.53 Hz, 1 H) 7.25 (d, J=2.53 Hz, 1 H) 7.45 (d, J=2.02 Hz, 1 H) 7.63 (d, /=8.59 Hz, 1 H)
7.89 (i, J=5.68 Hz, 1 H) 8.07 (d, J=8.10 Hz, 1 H) 8.43 (d, J=5.31 Hz, 1 H). LC/MS (APCI, pos.):
A405.20(M+H).



110C 33-A 33 'H NMR (300 MHz, DMSO-d6) 5 ppm 2.57 (s, 3 H) 2.76 (d,
J=4.52 Hz, 3H) 5.35 (s, 2 H) 6.39 (d, J=5.27 Hz, 1 H) 7.17 (dd, J=8.48,
2.07Hz,1H)7.36 (m, 1 H) 7.41 (d, t--2.45 Hz, 1 H) 7.45 (d, J=5.84 Hz, 2
H) 7.56 (d, J=1.88 Hz, 1 H) 7.78 (d, J=8.48 Hz, 1 H) 7.92 (d, J=4.52 Hz, |
WO PEF6IEYd, J=9.23 Hz, 1 H) 8.53 (m, 3 H). LC/MS (APCIPHEd52004/064151
441.20(M+H). WO 2005/063739 PCT/IB2004/004151 -73- Example 34
Preparation of
N,2-dimethyl-6-{[7-(thiazol-2-ylmethoxy)quinotin-4-ylJoxy}-1-benzofuran-3-
carboxamide /-H3 MV CH3 H3C 5 This compound was prepared
according to the methods depicted in Eample 33, substituting the
appropriate thiazolyl intermediate for the pyridyl intermediate (33-B). 'H
NMR (300 MHz, DMSO-d6) b ppm 2.57 (s, 3H) 2.62is, 3 H) 2.76 (d,
Exdrbadd#6 3 H) 5.23 (s, 2 H) 6.38 (d, J=5.27 Hz, 1 H) 7.17 (dd, J=8.57,

Prbpdrdiontd} d10AMEtoty uikbiid-4 3Ry l2iMethfiNASridi20A-HlBedzbhiran-3-
fafg%%"&?\]mm 1H) 7.58 (s, 1 H) 7.78 (d, J=8.48 Hz, 1 H) 7.93 (s, | H)

9.23 Hz, 1 H) 8.53 (d, J=5.27 Hz, 1 F)_LC/MS (APCI, pos.):
461.20(M+H). GENERAL SYNTHETIC SCHEME4OR THE
PREPARATION OF THE COMPOUNDS OF, EXES 35TO38A
solution of amine B (0.27 mmol) and Cs2CO3%
DMF (2 ml) was stirred at room tempergtie
was added a solution of 6-[(7- 15
hydroxyquinolin-4-yl)oxy]-N,2-dimethf
mg, 0.18 mmol) in DMF (1 ml) Ahs

’5 mg, 0.54 mmol) in

Q 1 hour. To this solution
H,

|-I-Benzofuran-3-carboxamide A (70
siytion was heated to 120C for 2
hours. The solids were re‘,rzmcgv filtgation. The residue was purified by
HPLC using 20-60% CH3CN/H20 over 30 minutes to yield compound, C.

CH3 NW’bcmngﬁﬁ\lﬂr@?@d according to methods analogous to those described in
Examples 33-39.

M NMR (400 MHz, DMSO-d6) & ppm 2.64 (s, 3H) 3.88 (s, 3H)86.40 (m, 1 H) 7.11 {m, 1 H} 7.21
{m, 2 H)7.35(d, J=2.53 Hz, 1 H) 7.60 (d, J=2.27 Hz, 1 H) 7.79 (m, 2 H) 8.13 (d, /=8.34 Hz, 1 H)
8.17 (m, 1 H) 8.32 (dd, J=4.80, 1.01 Hz, 1 H) 8.53 (t, J=4.29 Hz, 1 H) 10.53 (s, 1 H). LC/MS
(APCI, pos.): 426.10(M+H).

Example 41

Preparation of N-butyl-6-[(7-hydroxyquinclin-4-yijoxy]-2-methyl-i-benzofuran-3-
carboxamide

This compound was prepared according to methods analogous to those described in
Example 28.
'H NMR (400 MHz, DMSO-dg) & ppm 0.86 (t, J=7.45 Hz, 3 H} 1.31 (m, 2 H} 1.47 (m, 2 H) 2.56 (s,
3 H)3.23(m, 2H)6.28 (d, J=5.05 Hz, 1 H) 7.14 (m, 2 H} 7.19 (d, J=2.53 Hz, 1 H) 7.563 (d, J=2.02
Hz, 1 H) 7.73 (d, J=8.59 Hz, 1 H) 7.98 {t, /=5.68 Mz, 1 H) 8.11 (d, J=0.10 Hz, 1 H} 8.45 (d, J=5.31
Hz, 1 H) 10.18 (s, 1 H). LC/MS (APCI, pos.): 391.20(M"H).
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- 6-({7-[2-(dimethylamino)ethoxy]quigretts

CH3 CH3 OO R4 BRP RAN~O N OH Cs2CO3, DMF C A 20 Example
35 Preparation of
N,2-dimethyl-6-([7-(2-pyrrolidin-1-ylethoxy)quinolin-4-ylJoxy}-1-benzofuran
- 3-carboxamide WO 2005/063739 PCT/IB2004/004151 -74 J4, NNE 'H

WRIRSGP HZ, DMSO-d6) b ppm 1.63 (M, 4 H) 2.45 (m, 4RG 38260404451

H) 4.19 (t, J=5.75 Hz, 2 H) 6.37 (d, J=5.27 Hz, | H) 7.16 (dd, J=8.57, 2.17

Hz, 1 H) 7.23 (dd, J=9.14, 2.54 Hz, 1 H) 7.35 (d, J=2.45 Hz, 1 H) 7.55 (d,
J=2.07 Hz, I H) 7.79 (m, | H) 7.92 (d, J=4.52 Hz, 1 H) 8.16 (d, 5 J=9.23

Hz, 1 H) 8.52 (d, J=5.27 Hz, 1 H). LC/MS (APCI, pos.): 447.25(M+H).
Example 36 Preparation of -77-
N,2-dimethyl-6-{[7-(2-morpholin-4-ylethoxy)quinolin-4-yljoxy}-1-benzofura

n- 3-carboxamide PN'~H. OO N V 10 'H NMR (300 MHz, DMSO-d6) 6
Epampie#2s 3 H) 2.73 (m, 5 H) 3.30 (m, 4 H) 3.53 (m, 4 H) 4.21 (t,
Frépdratitn & HIB-@Iy(oky)nbridfiseyldty M D dimedyi) -BediZdfiirdn-2-£5ftidZamide
1H)7.55(d, J=1.88 Hz, I H)7.78 (d, J=8.6 47, I H) 7.92 (d, J=4.33 Hz, |

H) 8.16 (d, J=9.23 Hz, 1 H) 8.52 (d, J=527Z{Hz, 1 H). LC/MS (APCI, pos.):
462.10(M+H). Example 37 15 Preparagien-ef

benzofuran-3-carboxamid e NN ¢
| CH,

This compound was prepared according to methods analogous io those described in

Exampiles 33-40.

"H NMR (400 MHz, DMSO-dg) & ppm 2.65 (s, 3 H) 2.84 (d, J=4.55 Hz, 3 H) 4.78 (d, J=5.31 Hz, 2

H) 6.34 (d, J=10.61 Hz, 1 H) 549 (m, 1 H) 6.13 (m, 1 H) 6.45 (d, 4=5.31 Hz, 1 H) 7.24 (dd,

J=8.46, 2.15 Hz, 1 H) 7.33 (dd, J=9.09, 2.27 Hz, 1 H) 7.44 (d, J=2.27 Hz, 1 H) 7.63 (d, /=2.02 Hz,

1 H) 7.86 (d, J=8.34 Hz, 1 H) 7.98 (d, J=4.28 Hz, 1 H) 8.25 (d, J=9.35 Hz, 1 H) B.60 (d, J=5.31

Hz, 1 H). LC/MS (APCI, pos.): 389.10(M"H).

Example 43 | .

Preparation of N-isopropyk-6-[(7-methoxyquinolin-4-yljoxy]-2-methyl-1-benzofuran-3-

carboxamide

HaC.
FCH
OunNH 2

SO

CHa

.This compound was prepared according fo methods analogous to those described in
Examples 33-40 and 42.
T NMR (400 MHz, DMSO-d6) 8 ppm 1.20 (m, 6 H) 2.62 (s, 3 H) 3.33 (s, 3 H) 3.95 (s, 3 H) 4.14
(m, 1 H) 6.44 (m, 1 H) 7.25 (d, J=2.02 Hz, 1 H) 7.31 (dd, J=9.22, 2.40 Hz, 1 H) 7.42 (s, 1 H) 7.62
(s, 1 H) 7.78 (d, J=8.59 Hz, 1 H) 7.96 (d, J=7.58 Hz, 1 H) 8.25 (m, 1 H) 8.80 (d, J=5.05 Hz, 1 H).
LC/MS (APCI, pos.): 391. 10{M+H).
Example 44
Preparation of N-butyi-2-methyl-8-{[7-{2-pyrrolidin-1-ylethoxy)quinolin-4-yljoxy}-1-
benzofuran-3-carboxamide
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'H NMR (300 MHz, DMSO-d6) 6 ppm 2.18 (s, J=5.84 Hz, 6 H) 2.58(s, 3H)
2.64 (t, J=5.65 Hz, 2 H) 2.76 (d, J=4.52 Hz, 3 H) 4.17 (t, J=5.65 Hz, 2 H)
6.37 (d, J=5.27 Hz, 1 H) 7.19 (m, 2 H) 7.36 20 (d, J=2.26 Hz, 1 H) 7.55

(d, J=2.07 Hz, 1 H) 7.78 (d, J=8.48 Hz, 1 H) 7.93 (d, J=4.52 Hz, | H) 816

WQAURMS TNz 1 H) 8.52 (d, J=5.09 Hz, 1 H). LC/MS (APCRGHBpi0d/m0dise

420.20(M+H). WO 20051063739 PCT/IB2004/004151 -75- Example 38
Preparation of
N,2-dimethyl-6-{[7-(2-piperidin-1-ylethoxy)quinolin-4-ylJoxy}-1-benzofuran-
3- carboxamide CH, o\o H V \p /5 This compound was prepared
according to methods analogous to thgse described in Examples 33-37.
'H NMR (300 MHz, DMSO-d6) b ppm 1.32 (m, 2 H) 1.45 (m, 4 H) 2.42 (m,
4 H) 2.57 (a, 3H) 2.67 (t, J=5.84 Hz, 2 H) 2.76 (d, J=4.52 Hz, 3 H) 4.18
(t, J=5.84 Hz, 2 H) 6.37 (d, J=5.27 Hz, 1 H%?.M&H‘,SJ:SAS, 226 Hz, 1

H) 7.22 (dd, J=9.14, 2.54 Hz, 1 H) 7.35 (d, J=Pt45 Hz, 1 H) 7.55 (d, 10
J=2.07 Hz, 1 H) 7.78 (d, J=8.67 Hz, 1 ¢#, J=4.71 Hz, 1 H) 8.15 (d,

J=9.23 Hz, | H) 8.52 (d, J=5.09 Hz, “T&/MS (APCI, pos.):

460.20(M+H). Exampleﬁ Prep y of

N-butyl-6-[(7-methoxyq -2-methyl-1-benzofuran- 3-
CarbOXﬁi@ﬂldﬁ'&bburGHsaH bi@pé@d%cﬁrdm@’ i snesim@o andbyers yappa@xedescribed in
EQ&%\?‘ Ing 1@ ;Agthpgls analogous to those descrlbed in Examples 33-38.

M -d 4
LU A ST R
(P2 3 %ﬁ@(aé W) 289, JT96p 14 2 o'F 92410625 537894 11z 2 H)
6k} 7@2&@301&2 531)H’2241 (A, 7851602 3521102 H)z'f’ 3097 &59.18, JE8 D 1) T-43 (d,
JED 5388, (1, =08 &Hz2 228 107) (U8 1@0/E8.34 2] H)) B.48((di=8:08.84, He) &.24 (d,
Db EMSHARE 6 PRSA1 Hz, 1 H). LC/MS (APCI, pos.): 488.20(M+H).

Example 45

Preparation of N-butyi-2-methyl-6-{{7-{2-morpholin-4-ylethoxy)quinolin-4-ylJoxy}-1-

benzofuran-3-carboxamide
////CH'; '

OO0

This compound was prepared according to methods analogous to those described in
Examples 33-40 and 42-44.
"H NMR (400 MHz, DMSO-d6) § ppm 0.86 (t, J=7.33 Hz, 3 H) 1.31 (m, 2 H) 1.48 (m, 2 H) 2.56 (s,
3 H) 2.72 (t, J=5.56 Hz, 2 H) 3.53 (m, 4 H) 4.21 (t, J=5.68 Hz, 2 H) 6.37 (d, /=5.06 Hz, 1 H} 7.16
(dd, J=8.59, 2.02 Hz, 1 H) 7.23 (dd, J=8.35, 2.53 Hz, 1 H) 7.37 (d, J=2.27 Hz, 1 H) 7.55 (d,
J=2.02 Hz, 1 H) 7.73 (d, /=8.59 Hz, 1 H) 8.01 (t, J=5.81 Hz, 1 H) 8.16 (d, J=8.35 Hz, 1 H) 8.52 (d,
J=5.05 Hz, 1 H). LC/MS (APCI, pos.): 504.20(M+H).
Example 46
Preparation of N-butyl-6-{{7-[2-(dimethylamino)ethoxylquinolin-4-yf}oxy}-2-methyl-1-
benzofuran-3-carboxamide
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405.20(M+H). WO 2005/063739 PCT/IB2004/004151 -76- Example 40
Preparation of

6-[(7-methoxyquinolin-4-yl)oxy]-2- methyl -N-pyridin-2-yi-l-benzofuran-3-
carboxamide 5 This compound was prepared according to methods

WaRU¥Y6t$%0 those described in Examples 33-39. 'H NMRY4BHOHM 04158

DMSO-d6) b ppm 2.64 (s, 3 H) 3.88 (s, 3 H) 6.40 (m, 1 H) 7.11 (m, 1 H)
7.21 (m, 2 H) 7.35(d, J=2.53 Hz, 1 H) 7.60 (d, J=2.27 Hz, 1 H) 7.79 (m, 2
H) 8.13 (d, J=8.34 Hz, 1 H) 8.17 (m, 1 H) 8.32 (dd, J=4.80, 1.01 Hz, 1 H)
8.53 (t, J=4.29 Hz, 1 H) 10.53 (s, 1 H). LC/MS 10 (APCI, pos.):
426.10(M+H). Example 41 Preparationgf.
N-butyl-6-[(7-hydroxyquinolin-4-yl)oxy]-2-methyl-l-benzofuran-3-
carboxamide 15 This compound was prepared according to methods
analogous to those described in Example 28. 'H NMR“(400 MHz,
DMSO-d6) 6 ppm 0.86 it, J=7.45 Hz, 3 H) 1.34 (fh, 2 H) 1.47 (m, 2 H) 2.56
(s, 3H)3.23(m, 2 H) 6.28 (d, J=5.05 Hz4 ‘\\ .14 (m, 2 H) 7.19 (d,

,. ‘"‘113:8.59 Hz, 1 H) 7.99 it,

PCT/IB2004/004151 77§°E>é?n\ 042 'Preparatlon of
6-{[7-(aTyfoRYRaHGIivaa-RIFeRPH NCBoHiRG: (RyPRHE aiensLs-EnHrsgadrgaoed in
EQaﬁibl&M ahdig2etimpound was prepared according to methods

Héotﬂtﬂioéﬁiﬁlﬁﬁfs" Refino Bef RS 349, 1%Wﬂlﬁé@%l¥”ﬂﬁ) 2.40(m,

%S)%% (G %’@%‘ﬁ i éda%?d T éﬁ@ﬁr‘ﬁ& I 20
A5 H]H.24- (36, THB Ae04t1 4HY, 8187 48 (G2 Sfirgdﬁ?; 2%%“\&& Rl pos.):

FRRONBER. 27 Hz, 1 H) 7.63 (d, J=2.02 Hz, 1 H) 7.86 (d, J=8.34 Hz, | H)
7.98 (d, J=4.29 Hz, 1 H) 8.25 (d, J=9.35 Hz, | H) 8.60 (d, J=5.31

Example 47
Preparation of N-butyl-2-methyl-6-{]7-(2-piperidin-1-ylethoxy)quinolin-4-yljoxy}-1-
benzofuran-3-carboxamide

/_/_CH3

M4
CHs
(o]
T
N\/\O N/

This compound was prepared according to methods analogous to those described in
Examples 33-40 and 42-46.
"H NMR (400 MHz, DMSO-d6) & ppm 0.86 (t, J=7.45 Hz, 3 H) 1.31 (m, 2 H) 1.47 (m, 2 H) 2.18 (s,
6 H) 2.56 (s, 3H) 2.63 (m, 2 H) 4.17 (, /=5.68 Hz, 2 H) 6.37 (d, J=5.05 Hz, 1 H} 7.17 (dd, J=8.46,
2.15 Hz, 1 H) 7.22 (dd, J=8.10, 2.53 Hz, 1 H) 7.36 (d, J=2.27 Hz, 1 H) 7.55 (d, J=2.27 Hz, 1 H)
7.73 (d, J=8.59 Hz, 1 H) 8.01 (t, J=5.56 Hz, 1 H) 8.16 (d, J=9.10 Hz, 1 H) 8.52 (d, J=5.05 Hz, 1
H). LC/MS (APCI, pos.): 502.20(M+H).
Example 48
Preparation of N-cyciopropyl-6-[(7-methoxyquinolin-4-yljoxy}-2-methyl-1-benzothiophene-
3-carboxamide
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10 Hz, | H). LC/MS (APCI, pos.): 389.10(M'H). Example 43 Preparation of
N-isopropyl-6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-l-benzofuran-3-
carboxamide OH3C> CH3 CH3 Q CH3 15 This compound was prepared
according to methods analogous to those described in Examples 33-40

WRHHPIHNMR (400 MHz, DMSO-d6) 6 ppm 1.20 (m, 6 HY 9181404414431

3.33(s,3H)3.95(s,3H)4.14 (m,1H)6.44 (m, 1 H) 7.25 (d, J=2.02 Hz,
1H) 7.31(dd, J=9.22, 2.40 Hz, 1 H) 7.42 (s, | H) 7.62 (s, | H) 7.78 (d,
J=8.59 Hz, 1 H) 7.96 (d, J=7.58 Hz, 1 H) 8.25 (m, 1 H) 8.60 (d, J=5.05 Hz,
1 H). 20 LC/MS (APCI, pos.): 391.10(M+H). Example 44 Preparation of
N-butyl-2-methyl-6-{[7-(2-pyrrolidin-l-yjgthoxy)quinolin-4-ylJoxy}-1-
benzofuran-3-carboxamide WO 2005/063739 PCT/1B2004/004151 -78
,CH3 \ 1 O CH3 C NH CN".O This compound was prepared according to
methods analogous to those described in Examples 33-40 and 42-43. 'H
NMR (400 MHz, DMSO-d6) b ppm 0.94 (t, J&¢.33 Hz, 3 H) 1.37 (m, 2 H)
156 (m,2H)1.71 5 , {
(m,4H)2.57(m,4H)2.64(s,3H)2.89(t,J=5 @ 2H¥8:30(m,2H)4.27(t,J=5.94

Hz, 2 H) 6.45 (d, J=5.31 Hz, | H) 7.24(dd, J=8.46, 2.15 Hz, 1 H) 7.30 (dd,
J=9.10, 2.53 Hz, 1 H) 7.43 (d, @“ z,1H)7.62(d, J=2.27 Hz, 1 H)

7.81 (d, J=8.34 Hz, 1 H) 8%t Q8'Hz, 1 H) 8.24 (d, J=9.10 Hz, 1 H)
860 (Gl e brbfaAtbS ORI B9 HRRLBOUASHY BIRRIPIA S escries

10 Preparation of

tﬁl“’ﬁi‘htyl 2-methyl-6-{(7-(2-morpholin-4-ylethoxy)quinolin-4-yljoxy}-1-

benzofu ra n-3-carboxam ide

oy ﬁ; Neol v@?

B »

1.80Ck

LAy pa——y

AB-E

48

To a solution of 6-methoxy-2-methyl-1-benzothiophene-3-carboxylic acid 48-A (5 g, 22.5
mmol) in CH.Cl> (50 mi) was added BBrs (33 ml, 1M CH,CL; solution} at —78°C. Afier being
stirred for 1 hour the cooling bath was removed. The reaction was stirred at room temperature
overnight. The reaction was quenched with water at 0°C. The mixture was extracted with EtOAC.
insoluble was collected by filtration to yield 2.1 g of 6-hydroxy-2-methyl-1-benzothiophene-3-
carboxylic acid (B). The organic layer was washed with brine, dried (MgSQ,) and concentrated to
give 2.7 g of 48-B.

A mixture of 48-B (1.5 g, 7.2 mmol), 4-chloro-7-methoxyquinoline 48-C (1.4 g, 7.2 mmai)
and Cs.CO; (7 g, 21.6 mmol) in 40 mi of DMSO was heated to 120°C for 2 hours, poured into
water, acidified with AcOH to pH~6 and extracted with EiOAc (3 X 100 ml) and concentrated.
The residue was purified by silica gel chromatography using 5% AcOH in EtOAc to offered 1.4 g
of 6-{(7—methoxyquEnolin—4-yi)oxy}-2—methyl—1-benzothiophene-a-carboxyiic acld 48-D.

Compound 48-D (90 mg, 0.24 mmol) was dissolved in SoCl; (2 ml). The solution was
heated to reflux to 5 minutes, SOCI, was removed under vacuum. The residue was dissolved in
2 mi of CH,Cl; and cyclopropanamine 48-E {34 mg, 0.6 mmol) was added into. The soiution was
stirred at room temperature for 20 minutes. The fitle compound 48 (79 mg) was isolated by silica
gel column using 5% MeOH in CH.Cly.
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~ r-CHHH3 0\0"(/ This compound was prepared according to
methods analogous to those described in Examples 33-40 and 42-44. 15
1H NMR (400 MHz, DMSO-d6) ppm 0.86 (t, J=7.33 Hz, 3 H) 1.31 (m, 2
H) 1.48 (m, 2 H) 2.56 (s, 3 H) 2.72 (t, t-5.56 Hz, 2 H) 3.53 (m, 4 H) 4.21 (t,

WO2%§88292 H) 6.37 (d, J=5.05 Hz, 1 H) 7.16 (dd, J=8.59,FAHRAP4/p44)51

7.23 (dd, J=9.35, 2.53 Hz, 1 H) 7.37 (d, J=2.27 Hz, 1 H) 7.55 (d, J=2.02

Hz, | H) 7.73 (d, J=8.59 Hz, 1 H) 8.01 (t, J=5.81 Hz, | H) 8.16 (d, J=9.35

Hz, 1 H) 8.52 (d, J=5.05 Hz, 1 H). LC/MS (APCI, pos.): 504.20(M+H). 20
Example 46 Preparation of
N-butyl-6-({7-[2-(dimethylamino)ethoxydquinolin-4-yl}oxy)-2-methyl-I-
benzofuran-3-carboxamide WO 2005/063739 PCT/IB2004/004151 -78

CHa H CH3 Hy %C'N'-~,0 N This compound was prepared according to
FHNBHE g BV R dfcepaed Blilrail) E5&implcd) 3BUB, drid) 4334T, 'HH) 3.93
NMRi(480 MBz6 BMEO-BE). SopeinCe86( 2. 3Hhz1133(mis2 ) 1 14869 (wH)H) 7.80
gil.%‘?a?hQ  2HYO(88, (05%))73156{?5'&} 3@333@#?9 Ad80o %}"731% Ed( Tt

] (Z)lﬁs(r% %g 22 dg%g él-é@ 6(d, 2H), 7.55(d, 11-1),

). LC/MS (APCI, pos.): 462. 20(M+H)
7 10 Preparatlon of

RrdnaiptigrmbdhiA-@igietiglaiies)dthy I-§4Thosthmumoticlid-4Airyyi2-methyi-1-
bervehispiene Gacbarexanii: CH,

D\j?
HaCnor N

This compound was prepared according to methods analogous to those depicted and

described in connection with Example 48, substituting the appropriate amine intermediate for
cyclopropylamine (48-E).
'H NMR (300 MHz, DMSO-d8) 5 ppm 2.25 (s, 6 H) 2.63 (s, 3 H) 3.33 (m, 2 H) 3.43 (g, /=6.15 Hz,
2 H) 3.95 (s, 3 H) 6.46 (d, J=5.08 Hz, 1 H) 7.31 (m, 2 H) 7.43 (d, J=2.26 Hz, 1 H) 7.91 (m, 2 H)
8.23 (d, J=9.04 Hz, 1 H) 8.30 (1, J=5.37 Hz, 1 H) 8.61 (d, J=5.27 Hz, 1 H}). LC/MS (APCI, pos.);
436.10{M+H}).

Example 50
Preparation of [(7-methoxyquinolin-4-ylhyoxy]-2-methyl-N-propyl-i-benzothiophene-3-
carboxamide
CHy
NH
CHa

5
\
LN /[ I N/]

This compound was prepared according to methods analogous to those depicted and
described in connection with Example 48, substituting the appropriate amine intermediate for
cyclopropylamine (48-E).
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~\\NH CHI ON~ I/ N This compound was prepared according to methods
analogous to those described in Examples 33-40 and 42-46. 15 'H NMR
(400 MHz, DMSO-d6) 6 ppm 0,86 (t, J=7.45 Hz, 3 H) 1.31 (m, 2 H) 1.47
(m, 2 H)2.18 (s, 6 H) 2.56 (s, 3H) 2.63 (m, 2 H) 4.17 (t, J=5.68 Hz, 2 H)

W@ BPYE633% 05 Hz, 1 H) 7.17 (dd, J=8.46, 2.15 Hz, 1 H) 7.PS{dB204004851

2.53 Hz,1H)7.36(d, J=2.27 Hz, I H) 7.55 (d, J=2.27 Hz, | H) 7.73 (d,
J=8.59 Hz, 1 H) 8.01 (t, J=5.56 Hz, 1 H) 8.16 (d, J=9.10 Hz, | H) 8.52 (d,
J=5.05 Hz, | H). LC/MS (APCI, pos.): 502.20(M+H). 20 Example 48
Preparation of
N-cyclopropyl-6-[(7-methoxyquinolin-4-yl)oxy,-2-methyl-I-benzothiophene-
3-carboxamide WO 2005/063739 PCT/TB2004/004151 -80 NH CH3
H3C' This compound was prepared according to the synthetic scheme

Ele%&gé%%&[gmmgggb%@ﬁﬁﬁﬁﬂ%% 868 48 2 HEBNAIER. 28 (m,
04 (s 53H) 6. f} 529 Bz! P19 TRVHRD ) 7.42 (d, J=2.45 Hz, 1 H) 7.83 (d, J=8.85
-methoxy-2-methyl-l1-benzathiophene-3-carboxylic aci -A(5d, .22

o) ot s ) (e S BES (48 Re( PGB Lol ahats 2
HzCHAREBRING Cothped Y 2 UMt Xhe cooling bath was removed. The
Ezaeipdndas stirred at room temperature overnight. The reaction was
BrpaRRA YN AIRFhPEmIRBR IV AR RSIKARIREINIEY FERA-methyl-1-
%@ﬁg%ﬁl%%%%_g_ legied g diltration to yield 2.1 g of

-hydroxy-2-m

ethyl-1-benzothiophene-3

CHy
AN
o /'/‘“ CH,
NH
CHs

s
\
HaCo i :N/:

This compound was prepared according to methods analogous to those depicted and
described in connection with Exampie 48, substituting the appropriate amine intermediate for
cyclopropylamine (48-E).

"H NMR (300 MHz, DMSO-d6) & ppm 1.80 {m, 2 H) 2.36 (s, 6 H) 2.58 {m, 2 H) 2.63 (s, 3 H) 3.34
(m, 2 H)3.95 (s, 3H) 7.30 (m, 2 H) 7.42 (s, 1 H) 7.87 (d, J=8.48 Hz, 1 H) 7.93 (s, 1 H) 8.22 (m, 1
H) 8.45 (m, 1 H) 8.61 (m, 1 H). LC/MS (APCI, pos.): 451.20(M+H).

Example 52
Preparation of N-cyclohexyl-8-[(7-methoxyquinolin-4-yfjoxy]-2-methyl-1-benzothiophene-3-

%

Ha

carboxamide

oo
oA

This compound was prepared according to methods analogous to those depicted and
described in connection with Example 48, substituiing the appropriate amine intermediate for
cyclopropylamine {48-E).

' NMR (400 MHz, DMSO-d6) & ppm 1.33 (m, 4 H) 1.61 (m, 2 H) 1.756 (m, J=2.78 Hz, 2 H) 1.83
{m, 2 H) 2.62 (s, 3 H) 3.84 (m, 1 H) 4.01 (s, 3 H) 6.68 (d, /=6.06 Hz, 1 H) 7.39 (dd, J=8.84, 2.27
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10 carboxylic acid (B). The organic layer was washed with brine, dried
(MgS04) and concentrated to give 2.7 g of 48-B. A mixture of 48-B (1.5
g, 7.2 mmol), 4-chloro-7-methoxyquinoline 48-C (1.4 g, 7.2 mmol) and
Cs2CO3 (7 g, 21.6 mmol) in 40 ml of DMSO was heated to 120C for 2

WHGHE0paPed into water, acidified with AcOH to pH-6 and B&taBaer RS

EtOAc (3 X 100 ml) and concentrated. 15 The residue was purified by

silica gel chromatography using 5% AcOH in EtOAc to offered 1.4 g of
6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-1-benzothiophene-3-carboxylic

acid 48-D. Compound 48-D (90 mg, 0.24 mmol) was dissolved in SoCI2 (2

ml). The solution was heated to reflux {g 5 minutes. SOCI2 was removed
under vacuum. The residue was dissolved in 2 ml of CH2CI2 and
cyclopropanamine 48-E (34 mg, 0.6 mmol) was added into. The solution
Wias120 3148 ¢t at=orinAedre rat)resfold 2GR tite 3. HY e Titke seindpoantH).02 (d
(79 movyvasiselate@ bisitisa-0e! pobumiu iR % Me@hs b @286 Hz, 1 H).

g/gw%og}@/@ %3594133;@@2&04/004151 -81'H NMR (300 MHz, DMSO-d6)

2 H)2.51(s,3H)2.83(m, 1 H)3.93 (s, 3 H)
%6.41 Hz, 1 H) 7.32 (dd, J=8.76, 2.17 Hz, | H) 7.46 (m, | H) 7.49
(mmaraymsﬁ Negydepepsy--i(1- rpeﬂrogmwwjtﬂzécﬂ)wl 2-mptigyB1-henzpthiophene-
Hzaklb)x8ah8e(s, 1 H) 8.78 (d, J=6.41 Hz, 1 H). LC/MS (APCI, pos.):

405.10(M+H). 5 Example 49 Preparation of
N-[2-(dimethylamino)ethyl]-6-[(7-methoxyquiIin;%:;})oxy] 2-methyl-I-

o
)
>
N
S
=
9

S
=y
)
>
)
w
O
Q
=3
o)
X
)
3
S
®
I
o)
@]
S
@)
w
zZ
T
@)
I
@
I
@
(@)
O
Z

depicted and 10 described in connect ' ith* Example 48, substituting
the appropriate amine intermediatésfetscyclopropylamine (48-E). 'H NMR
(300 MHz, DMSO-d6) 6 pp#e.2 ) 2.63 (s, 3H)333(m 2 H) 3.43

J=6.15Hz, 2 H).3.95 6.4

el P RN
fiin PRIyECED (4 @féaz*P Bi#8) piPtiiRAchion Pftem@ge)a%e intefthediate for

@GODO(M*HWE (48-E).

H NMR {400 MHz, DMSCO-de) & ppm 1.57 {m, 4 H) 1.71 (m 2HY1.93(m,2H) 260 (s, 3H)3.08

(s, 3 H) 4.31 (m, 1 H) 6.46 (d, J=5.06 Hz, 1 H} 7.31 (m, 2 H) 7.43 (d, J=2.53 Hz, 1 H) 7.81 (d,

J=8.59 Hz, 1 H) 7.91 (d, /=227 Hz, 1 H) 8.24 (d, J=9.10 Hz, 1 H} 8.38 (d, J=7.33 Hz, 1 H) 8.61

(d, J=5.31 Hz, 1 H). LCIMS (APCI, pos.): 433.10(M*H).

Example 54
Preparation of 6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-N-(pyridin-3-ylmethyl)-1i-

Hs
5]
@
Hac\o N/

This compound was prepared according to methods analogous to those depicted and

benzothlophene-3-carboxamide

described in connection with Example 48, substituting the appropriate amine intermediate for
cyclopropylamine (48-E).

‘H NMR (400 MHz, DMSO-d6) & ppm 2.63 (s, 3 H) 3.85 (s, 3 H) 4.57 (d, J=6.06 Hz, 1 H) 6.48 (d,
J=531 Hz, 1 H) 7.32 (m, 2 H) 7.41 (m, 1 H) 7.43 (d, J=2.27 Hz, 1 H) 7.82 {m, 1 H) 7.86 (d,
J=8.84 Hz, 1 H) 7.94 (d, J=2.27 Hz, 1 H) 8.23 (d, J=0.09 Hz, 1 H) 8.50 (dd, J/=4.80, 1.52 Hz, 1 H)



Example 50 Preparation of
[(7-methoxyquinolin-4-yl)oxy]-2-methyl-N-propyl-1-benzothiophene-3-
carboxamide CH3 NH CH3 \ s 20 H3C-0 I / N This compound was
prepared according to methods analogous to those depicted and
waleserilsathin connection with Example 48, substituting the ZpprBp 804151
amine intermediate for cyclopropylamine (48-E). WO 2005/063739
PCT/1B2004/004151 -82 'H NMR (300 MHz, DMSO-d6) 5 ppm 0.95 (t,
J=7.35Hz, 3H) 1.58 (m, 2 H) 2.61 (s, 3 H) 3.28 (m, 2 H) 3.94 (s, 3H)
6.46 (d, J=5.27 Hz, 1 H) 7.30 (m, 2 H) 7.42 (d, J=2.45 Hz, 1 H) 7.83 (d,
J=8.85 Hz, 1 H) 7.92 (d, J=2.26 Hz, 1 H) 8.23 (d, J=9,04 Hz, 1 H) 8.38 (t,
J=5.75 Hz, 1 H) 8.60 (d, J=5.27 Hz, 1 H). LC/MS (APCI, pos.):
407.10(M+H). 5 Example 51 Preparation of
Nagdiimaihylaming ey 161 [{7 MRethpa/on ok gk WO Hh 2L aS YAPCL, pos.):
9?{9%8(&*. phene-3-carboxam ide CH3 O CH3 NH CH3 H3CIO I / e This
compound was prepared according to methods analogous to those
nd 10 described in connection with Example 48, substituting
fPrenapifion Atid ErvdecmtarinelinAyiiop i metntiraemid CamzothippRam3-
b MSO-d6) 6 ppm 1.80 (m, 2 H) 2.36 (s, 6 H) 2.58 (m, 2 H)

1 2.63(s,3H)3.34 (m, 2H)3.95(a, 3H) 7.30 (M, 2#d) 7.42 (s, 1 H) 7.87
(d, J=8.48 Hz, 1 H) 7.93 (s, 1 H) 8.22 (m, b H) 8245 (m, | H) 8.61 (m, | H).
LC/MS (APCI, pos.): 451.20(M+H). 15 Exa pre 52 Preparation of
N-cyclohexyl-6-((7-methoxyquinolin-4 X methyl-I-benzothiophene-3

< _

- Q

m
HO N

This compound was prepared using methods analogous to those depicted and described
in Examples 48, 33 and 28, using the appropriate starting materials.
H NMR (400 MHz, DMSO-d6) & ppm 0.98 (g, /=7.16 Hz, 3 H) 1.62 (m, 2 H) 2.65 (d, J=6.06 Hz,
3 H) 3.32 (m, 2 H) 6.41 (t, J=5.68 Hz, 1 H}7.24 (m, 1 H) 7.32 (m, 2 H) 7.86 {m, 1 H} 7.93 (¢,
=429 Hz, 1 H) 8.21 (dd, J=8.59, 6.57 Hz, 1 H) 8.40 (s, 1 H) 8.57 {t, J=5.68 Hz, 1 H} 10.28 (d,
J=6.32 Hz, 1 H). LC/MS (APCI, pos.): 383.1(M+H).

Example 56
Preparation of N-cyclopentyl-6-[(7-hydroxyquinofin-4-yl)oxy]-2-methyi-1-benzothiophene-3-

0, S
NH
CHs
s

=

carhoxamide

\

H N
This compound was prepared using methods analogous {o those depicted and described

in Examples 48, 33 and 28, using the appropriate starting materials.

4 NMR (400 MHz, DMSO-d6) d ppm 1.50 (m, 4 H) 1.61 (m, 2 H) 1.85 (m, 2 H) 2.52 (s, 3 H) 4.23
(m, 1 H) 6.30 (d, /=5.056 Hz, 1 H) 7.13 (dd, J=8.97, 2,40 Hz, 1 H) 7.21 (m, 2 H) 7.73 (d, J=8.84
Hz, 1 H) 7.82 (d, J=2.27 Hz, 1 H) 8.28 (d, J=7.33 Hz, 1 H) 8.46 (d, J=56.05 Hz, 1 H) 10.18 (s, 1 H).
LC/MS (APCI, pos.): 419.1(M+H).
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carboxamide Q NH H3 H3C~ '/ This compound was prepared according
to methods analogous to those depicted and 20 described in connection
with Example 48, substituting the appropriate amine intermediate for
cyclopropylamine (48-E). 'H NMR (400 MHz, DMSO-d6) 6 ppm 1.33 (m, 4

WQ30pA63M% 2 H) 1.75 (m, J=2.78 Hz, 2 H) 1.93 (m, 2 H) 2.85 4B 14084830

(m, 1 H) 4.01 (s, 3 H) 6.68 (d, J=6.06 Hz, | H) 7.39 (dd, J=8.84, 2.27 WO
2005/063739 PCT/IB2004/004151 -83 Hz, 1 H) 7.48 (dd, J=9.22, 2.40 Hz,
1H)7.55(d, J=2.53 Hz, 1 H) 7.87 (d, J=8.59 Hz, | H) 8.02 (d, J=2.27 Hz,
1 H) 8.30 (d, J=8.08 Hz, 1 H) 8.41 (d, J=9.35 Hz, 1 H) 8.80 (d, J=6.06 Hz,
1 H). LC/MS (APCI, pos.): 447.10(M=+gt). Example 53 5 Preparation of
N-cyclopentyl-6-((7-methoxyquinolin-4-yl)oxy]-2-methyl-1-benzothiophene
- 3-carboxamide Z'NH Fla HaC,o This compound was prepared
Exampltidd to methods analogous to those depicted and described in
ERpaptionivitieFdiawtbidadBnetmil@Hibhdsappubislintedipisb2-methyl-1-
e uREsiRE A exsinasopylamine (48-E). 'H NMR (400 MHz,
DMSO-d6) S ppm 1.57 (m, 4 H) 1.71 (m, 2 H) 493 (m, 2 H) 2.60 is, 3 H)
3.95 (s,3H)4.31(m, 1H)6.46 (d, J=5.05 Hz, .31 (m, 2 H) 7.43 (d,
J=2.53 Hz, 1 H) 7.81 (d, J=8.59 Hz, | H) £.91/(d, J=2.27 Hz, | H) 8.24 (d,
J=9.10 Hz, 1 H) 8.36 (d, J=7.33 Hz, |H)8 Mtd, J=5.31 Hz, 1 H). LC/MS
(APCI, pos.): 433.10(WH). 15 Exam r%garatlon of

6-[(7- methoxyqumolln4 yl)oxy]-2- pyrldln -3-ylmethyl)-1- benzoth

This compound was prepared using methods analogous to those depicted and described
in Examples 48, 33 and 28, using the appropriate starting materials.
{ NMR (400 MHz, CHLOROFORM-d) & ppm 2.46 (d, J=4.04 Hz, 6 H) 2.68 (d, J=4.55 Hz, 3 H)
2.83 (s, 2 H) 3.76 (m, 2 H) 6.30 (s, 1 H) 6.98 (s, 1 H) 7.10 (s, 1 H) 7.26 (d, J=5.06 Hz, 1 H} 7.37
(s, 2 H) 7.49 (d, v=2.53 Hz, 1 H) 7.90 (dd, /=8.34, 4.80 Hz, 1 H) 8.06 (d, J=4.04 Hz, 1 H) 8.30 (s,
1 H). LC/MS (APCI, pos.): 422.1(M+H).
Example 58 |
Preparation of N—{3-(dimethylamino)propyl}-6~{{7»hydroxyquinolin-4-yl)oxy]—2-methyl~1- A
benzothiophene-3-carboxamide

£
N

/__/_‘ -

NH

CHa

This compound was prepared using methods analogous to those depicted and described
in Examples 48, 33 and 28, using the appropriate starting materials.
1H NMR {400 MHz, DMSO-d6) & ppm 1.74 (m, 2 H) 2.43 (s, 6 H) 2.56 (s, 3 H) 2.62 (m, J=6.32
Hz, 2 H) 3.29 (m, 2 H) 6.30 (d, J=5.31 Hz, 1 H) 7.13 {dd, J=0.10, 227Hz, 1H)7.22 (m, 3H}7.78
(d, J=8.84 Hz, 1 H) 7.84 (d, /=2.27 Hz, 1 H) 8.10 (d, J=9.10 Hz, 1 H) 8.36 {t, J=5.56 Hz, 1 H) 8.46
(d, J=5.31 Hz, 1 H) 10.19 (s, 1 H). LC/MS (APCH, pos.): 422 1(M+H).
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(APCI, pos.): 393.1(M+H). Example 56 Préj

20 described in connection with Example 48, substituting the appropriate
amine intermediate for cyclopropylamine (48-E). 'H NMR (400 MHz,
DMSO-d6) S ppm 2.63 (s, 3 H) 3.95 (s, 3 H) 4.57 (d, J=6.06 Hz, 1 H) 6.48
(d, J=5.31Hz,1H)7.32(m,2H)7.41 (m, 1 H) 7.43 (d, J=2.27 Hz, | H)

WP g90f63T3) 7.86 (d, J=8.84 Hz, 1 H) 7.94 (d, J=2.27 Hz, R{y1828 44151

J=9.09 Hz, 1 H) 8.50 (dd, J=4.80, 1.52 Hz, | H) WO 2005/063739
PCT/182004/004151 -84 8.61 (d, J=5.05 Hz, 1 H) 8.63 (d, J=1.77 Hz, 1
H) 8.97 (t, J=5.94 Hz, | H). LC/MS (APCI, pos.): 456.10(M H). Example
55 Preparation of
6-[(7-hydroxyquinoIin-4-y|)oxy]-2-methygé\l_-propyl-l-benzothiophene-3- 5
carboxamide rj Hy H30\S HO (/N This compound was prepared using
methods analogous to those depicted and described in Examples 48, 33
apthApldB8ng the appropriate starting materials. 'H NMR (400 MHz,

; 2R lGadndibuffod E IR BGSenT6:06
s o bR g e S
%l’?ﬁ? PRIy 83 (8™ ™%4.29 Hz, 1 H) 8.21 (dd, J=8.59, 6.57 Hz, 1 H)

8.40 (s, 1 H) 8.57 (t, J=5.68 Hz, | H) 10.29 (d, )

xY]-2-methyl-1-benzothiophene-
omip8iind was prepared using
described in Examples 48, 33
materials. 'H NMR (400 MHz,
DMSO-d6) 6 ppm 1.50 (m, m, 2 H) 1.85 (m, 2 H) 2.52 (s, 3 H)

4.23 zorsmcanmam@agdmggfe%m el diiork 8 s PR drtflescribed

7iﬁ2 xgmblgsug,%g g’nsidza“,]is%ﬁg the appropriate starting materials.

N-cyclopentyl-6-[(7-hydroxyquinolin-4.y

. "H NMR (400 MHz, DMSO-d6) & ppm 2.56 (s, 3 H) 4.49 (d, J=6.06 Hz, 2 H) 6.37 (d, J=5.05 Hz, 1

H) 7.17 (dd, /=8.97, 1.64 Hz, 1 H) 7.21 (s, 1 H) 7.25 (dd, J=8.84, 1.77 Hz, 1 H) 7.34 (dd, J/=7.83,
4.80 Hz, 1 H) 7.74 (d, J=8.08 Hz, 1 H) 7.79 (d, J=8.59 Hz, 1 H) 7.86 (g, 1 H) 8.15 (d, J=9.09 Hz, 1
H) 8.43 (d, J=4.29 Hz, 1 H) 8,51 (d, J=5.31 Hz, 1 H) 8.55 (s, 1 H) 8.89 (i, J=6.06 Hz, 1 H) 10.38
(s, 1 H). LG/MS (APCI, pos.). 442, 1{M+H).

Example 60

Preparation of N,2-dimethyi-6-{|7-(triflucromethyljauinolin-4-yifoxy}-i-benzothiophene-3-
carboxamide

,CHg
MH
CHg
o S
S
F R N/

This compound was prepared accerding to methods analogous to those described in
Scheme | and Example 21, using the appropriate starting materials.
'H NMR (400 MHz, DMSO-d6) § ppm 2.63 (s, 3 H) 2.85 {, J=4.93 Hz, 3 H) 6.78 (d, J=5.05 Hz, 1
H) 7.37 (dd, J=8.84, 2.27 Hz, 1 H) 7.91 (d, J=8.84 Hz, 1 H) 7.95 (dd, J=8.84, 1.52 Hz, 1 H) 7.89
(d, J=2.27 Hz, 1 H) 8.27 {m, 1 H) 8.41 (s, 1 H) 8.60 (d, J=8.84 Hz, 1 H) 8.85 (d, J=5.31 Hz, 1 H).
L.CIMS (APCY, pos.): 417 . H{M+H).
Example 61
Preparation of N,2-dimethyl-6-{[7-(triflucromethyl)quinolin-4-ylloxy}-1-benzofuran-3-

carboxamide
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Hz, 1 H) 7.82 (d, J=2.27 Hz, 1 H) 8.28 (d, J=7.33 Hz, | H) 8.46 (d, J=5.05
Hz, 1 H) 10.18 (s, | H). LC/MS (APCI, pos.): 419.1(M+H). WO
2005/063739 PCT/IB2004/004151 -85- Example 57 Preparation of
N-[2-(dimethylamino)ethyl]-6-[(7-hydroxyquinoiin-4-yl)oxy]-2-methyl-I-

Wt ARMdPhene-3-carboxamide H3Cl /H/IIJMCH3 N CH3 R /1Ri&N4/004151

compound was prepared using methods analogous to those depicted and
described in Examples 48, 33 and 28, using the appropriate starting
materials. '"H NMR (400 MHz, CHLOROFORM-d) b ppm 2.46 (d, J=4.04
Hz, 6 H) 2.68 (d, J=4.55 Hz, 3H) 2.83is, 2 H) 3.76 (m, 2 H) 6.30 (s, 1 H)
6.98 (s, 1H)7.10is, 1 H) 7.26 (d, J=5.Q% Hz, 1 H) 7.37 is, 2 H) 7.49 (d,
J=2.53 Hz, 1 H) 7.90 (dd, J=8.34, 4.80 Hz, 1 H) 8.06 (d, J=4.04 Hz, | H)
8.30 (s, 10 1 H). LC/MS (APCI, pos.): 422. 1(M+H) Example 58
Preparation of SN
N-[3-(dimethylamino)propyl]-6-[(7-hydroxyquirioli
benzoth iophene-3-carboxam ide /CH3
This compound was prepared using 1o
and described in Examples 48, 33.ard 28, using the appropriate starting
materials. 1H NMR (400 MHZ2, 0-6) 6 ppm 1.74 (m, 2 H) 2.43 (s, 6
H) 2.56 is, 3 H) 2.62 (m, J=6.32 Hz, §H)329(m 2 H) 6.30 (d, J=5.31

5 ST R B B
B 2 SREBTE 39 G des 1'*%9@&9% SRS mas.

1P RMRVKIA Ve O PDOBRIEESY)P e B 76 ¢/ ¢z, 3 H) 3.09 (s, 3 H) 5.90 (s, 1H)
6.63 (s, 1 H) 7.17 (d, J=8.34 Hz, 1 H) 7.32 (s, 1 H) 7.78 (d, J=7.33 Hz, 2 H) 8.41 (s, 1 H) 8.53 (d,

J=7.07 Hz, 1 H) 8.75 (s, 1 H). LC/MS (APC1, pos.): 401.1(M-+H).

Example 62
Preparation of 6-[(7-methoxyquinofin-4-yljoxy]-2-methyi-N-(3-morpholin-4-yipropyt)-1-

INn 4-yl)oxy]-2-methyl-I-
3, NH CH3 HO AN 15
analogous to those depicted

benzothiophene-3-carboxamide

This compound was prepared using methods analogous to those depicied and described
in Examples 48, 33 and 28, using the appropriate starting materials.
M NMR (300 MHz, DMSO-d6) & ppm 1.99 (m, 2 H) 2.66 (s, 3 H) 3.19 (m, J=12.43 Hz, 4 H) 3.41
(m, 6 H) 3.65 (t, J=11.68 Hz, 2 H) 4.00 (m, 3 H) 6.64 (d, J=5.84 Hz, 1 H) 7.38 {dd, J=8.76, 2.35
Hz, 1 H) 7.44 (m, 1 H} 7.47 (s, 1 H) 7.91 (d, J=8.67 Hz, 1 H) 8.03 (d, /=2.26 Hz, 1 H) 8.37 (d,
J=0.04 Hz, 1 H) 8.52 (t, J=5.75 Hz,g'l H) 8.77 (d, J=5.46 Hz, 1 H) 9.52 {s, 1 H). LC/MS (ARCI,
pos.). 491.2 (M+H).
Example 63
Preparation of N-cyclopropyl-6-[{7-methoxyquinolin-4-yljoxy]-2-methyl-1-benzofuran-3-

carboxamide



-86- Example 59 Preparation of
6-[(7-hydroxyquinolin-4-yl)oxy]-2-methyl-N-(pyridin-3-yimethyl)-1- benzoth
iophene-3-ca rboxam ide 0 Ni. CH3 HO /5 This compound was prepared
using methods analogous to those depicted and described in Examples

waguEdietid928, using the appropriate starting materials. 'H NIARIB203/f# 2]

DMSO-d6) b ppm 2.56 (s, 3 H) 4.49 (d, J=6.06 Hz, 2 H) 6.37 (d, J=5.05
Hz, 1 H) 7.17 (dd, J=8.97, 1.64 Hz, 1 H) 7.21 (s, | H) 7.25 (dd, J=8.84,
1.77 Hz, 1 H) 7.34 (dd, J=7.83, 4.80 Hz, 1 H) 7.74 (d, J=8.08 Hz, 1 H)
7.79 (d, J=8.59 Hz, 1 H) 7.86 (s, 1 H) 8.15 (d, J=9.09 Hz, 1 10 H) 8.43 (d,
J=4.29 Hz, | H) 8.51 (d, J=5.31 Hz, | H) 8.55 (s, | H) 8.89 (t, J=6.06 Hz, 1
H) 10.38 (s, 1 H). LC/MS (APCI, pos.): 442.1(M+H). Example 60
Preparation of
N,2-dimethyl-6{[7-(trifluoromethyl)quinolin-4-yH§oxy}-1-benzothiophene-3-
carboxamide /CH, NH O\ S CHa FF | 15 F This pound was prepared
according to methods analogous to thos SC¥ In Scheme | and

q erials. 'H NMR (400 MHz,
=4.93 Hz, 3 H) 6.78 (d, J=5.05
7.91 (d, J=8.84 Hz, | H) 7.95 (dd,

DMSO-d6) 5 pprm 2.63 (s, 3 H) 2.8
Hz, 1 H) 7.37 (dd, J:8.84,%7 bz,
J=8.84, 1.52 Hz, 1 H) 7.99 20°(d;F=227 Hz, 1 H) 8.27 (m, | H) 8.41 (s, 1

H) 8.601(Hs 92BPgUNiwas FPEREs (eing £wthqdipnalogpys HCveS damitsr prskdescribed
44 Bxb(hiiebid B B3damg B8 O biRy teamatiomiaié starting materials.

N2ralir esty brd] DridsBu@ipeiylas winQka-#byilex Yz 1oz Yran-Ry 2.53 (s, 3 H)

5 CPEBQXAMINes 87 (s, 3 H) 6.36 (d, J=5.00 Hz, 1 H) 7.15 (dd, J=8.48, 2.07 Hz, 1 H) 7.23 (dd,
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J=0.14, 2.54 Hz, 1 H) 7.35 (d, J=2.45 Hz, 1 H) 7.54 (d, J=2.07 Hz, 1 H) 7.68 (d, J=8.48 Hz, 1 H)
8.12 (d, J=3.77 Hz, 1 H) 8.17 (d, J=0.23 Hz, 1 H) 8.52 (d, J=5.09 Hz, 1 H). LCMS (APC, pos.):
389.1(M+H). |

Example 64
Preparation of 6-[{7-methoxyquinolin-4-yljoxy]-2-methyi-N-{(3-morpholin-4-ylpropyl)-1-

oQ
N
o
ﬁ?‘)
HsC~gr N

This compound was prepared using methods analogous to those depicted and described

benzofuran-3-carboxamide

N
L0

I

in Examples 48, 33 and 28, using the appropriate starting materials,

"H NMR (300 MHz, DMSO-d8) & ppm 1.83 (m, 2 H) 2.42 (m, J=24.11 Hz, 8 H) 2.74 (s, 3 H) 3.66
(m, 4 H) 4.04 (s, 3 H) 6.54 (d, J=5.27 Hz, 1 H) 7.34 (dd, J=8.57, 2.17 Hz, 1 H) 7.40 (dd, J=9.14,
2584 Hz, 1H)7.52 (d, J=2.64 Hz, 1 H) 7.73 (d, J=2.26 Hz, 1 H) 7.92 (d, /=8.48 Hz, 1 H) 8.19 (m,
1 H) 8.34 (d, /=9.23 Hz, 1 H) 8.69 (d, J=5.27 Hz, 1 H). LC/MS (APCI, pos.}: 476.2(M+H).

Example 65
Preparation of 6-[(7-methoxyquinofin-4-yhoxy]-2-methyl-benzofuran-3-carboxylic acid (3-

dimethylamino-propyl)-amide
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WO 2005/063739 PCT/IB2004/004151 -87 /OH3 NH CH, OF N F This
compound was prepared according to methods analogous to those
described in Schemes | and Il and Examples 5 and 6 and using the
appropriate starting materials. 'H NMR (400 MHz, CHLOROFORM-d) 6

WPPNISRET, J=1.77 Hz, 3 H) 3.09 (s, 3 H) 5.90 (s, | H) 5 6B3T(ER2804{304151

7.17 (d, J=8.34 Hz, 1 H) 7.32 (s, 1 H) 7.78 (d, J=7.33 Hz,2 H) 8.41 (s, 1
H) 8.53 (d, J=7.07 Hz, 1 H) 8.75 (s, 1 H). LC/MS (APCI, pos.):
401.1(M+H). Example 62 Preparation of
6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-N-(3-morpholin-4-ylpropyl)-I-
benzothiophene-3-carboxamide ZSH 1(3 .This compound was prepared
using methods analogous to those deplcted and described in Examples
48, 33 and 28, using the appropriate starting materials. 'H NMR (300 MHz,
DMSO-d6) 6 ppm 1.99 (m, 2 H) 2.66 (s, 3 H) 3.19 (nf*J=12.43 Hz, 4 H)
3.41 (m, 6 H) 3.65 (t, J=11.68 Hz, 2 H) 4.00 (m:3 Fy,6.64 (d, J=5.84 Hz,
4 (m, 1 H) 7.47 (s, 1 H) 7.91
27 (d, J=9.04 Hz, 1 H) 8.52
(t, J=5.75Hz, 1 H) 8.77 (d, J=5.46 H HY 9. 52 (s, I H). LC/MS (APCI,
Rreparation of

gtipd-yl)oxy]-2-methyl-1-benzofuran-3-
20 carbexg AR MM RANRL834 383 TEAM3 200404 PhosB 3D - described
in Examples 48, 33 and 28, using the appropriate starting materials.

4 NMR (300 MHz, DMSO-d6) 8 ppm 1.70 (m, 2 H) 2.15 (d, J=3.96 Hz, 6 H) 2.65 (s, 3 H) 3.32
(m, 4 H) 3.95 (s, 3 H) 6.45 (d, J=5.27 Hz, 1 H) 7.25 (dd, J=8.48, 2.07 Hz, 1 H) 7.30 (dd, J=9.14,
2.54 Hz, 1 HY 7.42 {d, J=2.64 Hz, 1 H) 7.63 (d, J=2.26 Hz, 1 H) 7.83 (d, J=8.67 Hz, 1 H) 8.16 (i,
J=5.46 Hz, 1 H) 8.24 (d, J=8.23 Hz, 1 H) 8.60 (d, J/=5.27 Hz, 1 H). LC/MS (APCI, pos.): 434.2
(M),

Example 66

Preparation of 6-[{7-methoxyquinolin-4-yfjoxy]-2-methyl-N-{pyridin-2-yimethyl}-1-
benzofuran-3-carboxamide

“s“\o/dj

This compound was prepared using methods analogous to those depicted and described
in Examples 48, 33 and 28, using the appropriate starting materials.
'H NMR (300 MHz, DMSO-d8) 5 ppm 2.63 (s, 3 H) 3.87 (s, 3 H) 4.56 (d, J=5.84 Hz, 2 H) 6.39 (d,
J=5.27 Hz, 1 H) 7.21 (m, 3 H) 7.35 (m, /=1.88 Hz, 2 H) 7.58 (d, J=2.07 Hz, 1 H) 7.73 (m, 1 H})
7.85 (d, J=B.48 Hz, 1 H) 8.17 (d, 4=9.04 Hz, 1 H) 8.48 (dd, J=4.05, 0.85 Hz, 1 H} 8.53 (d, J=5.27
Hz, 1 H} 8.58 (m, 1 H). LC/MS (APCY, pos.): 440.1(M+H).
Example 67
Preparation of N-{3-hydroxypropyi)-6-[(7-methoxyquinolin-4-yi)oxy}-2-methyl-1-
benzofuran-3-carboxamide
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This compound was prepared using methods analogous to those depicted
and described in Examples 48, 33 and 28, using the appropriate starting
materials. '"H NMR (300 MHz, DMSO-d6) 6 ppm 0.55 (m, J=3.86, 3.86 Hz,
2H)0.65(m, 2H)253(s,3H) 52.80(m, 1H) 3.87 (s, 3H) 6.36 (d,

wA28:0868129 | H) 7.15 (dd, J=8.48, 2.07 Hz, 1 H) 7.23 (dd, POMIB2HI45]

1 H) 7.35 (d, J=2.45 Hz, 1 H) 7.54 (d, .1=2.07 Hz, | H) 7.68 (d,'J=8.48 Hz,
1 H) 8.12 (d, J=3.77 Hz, 1 H) 8.17 (d, J=9.23 Hz, 1 H) 8.52 (d, J=5.09 Hz,
1 H). LC/MS (APCI, pos.): 389.1(M+H). Example 64 10 Preparation of
6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-N-(3-morpholin-4-ylpropyl)-1-
benzofuran-3-carboxamide o H k-~0 CH3 | H3C -0 N This compound
was prepared using methods analogou% to those depicted and described
in Examples 48, 33 and 28, using the appropriate starting materials. 15 1H
NMR (300 MHz, DMSO-d6) 6 ppm 1.83 (m, 2 H) 242 (m, J=24.11 Hz, 8
H) 2.74 (s, 3H) 3.66 (m, 4 H) 4.04 (s, 3 H) 6.5&‘5,43:5.27 Hz, 1 H) 7.34
(dd, J=8.57, 2.17 Hz, | H) 7.40 (dd, J=9.14, 254 Hz, 1 H) 7.52 (d, J=2.64
Hz, 1 H) 7.73 (d, J=2.26 Hz, | H) 7.92 8 Hz, 1 H) 8.19 (m, 1 H)
8.34 (d, J=9.23 Hz, 1 H) 8.69 (d, J=5-2
476.2(M+H). 20 Example 65 Preparation of
6-[(7-methoxyquinolin-4-yl)oxyl-2_methyl-benzofuran-3- carboxyllc acid (3-
d imethylam i no-propyl)a m ide WO 2005/063739 PCT/1B2004/004151
90 T MG PRI ek TG BT B A0 S SRS doscried
irdpiareriearttl d&suriBBdsingEhepnpiensiate sBgintieBialssing the appropriate
Sarin) (BrateFal DVAONMPS G0 MElgm, RMBB4Q)36HpBGHE 1Y@ (M3241Y, 3 H) 4.57
154 oa o027 ) RIORAPR AR Br () Mjh%@&é%%@l .45 Hz, 1 1)

42‘](?_| }ﬁ é'i'hyés}ﬁ"%‘]a? %%8 3E'§d 48%0‘?9} ig %4§_}-lz 1H)
ﬁ§4I(’Pi)J891°§ I8 8180 7549) 824 ‘*JC@‘%@?E RoB4 ks 27

Bxampl® 88C/MS (APCI, pos.): 434.2 (M+H).
Preparation of N-(5-hydroxy-1H-pyrazol-3-yl)-6-[(7-methoxyquinolin-4-yi)oxy]-2-methyl-1-

benzothiophene-3-carboxamide

ﬁ“ﬁ
AN O

This compound was prepared using methods analogous to those depicted and described
in Examples 48, 33 and 28, using the appropriate starting materials.
"H NMR (300 MHz, DMSO-d6) & ppm 2.54 (s, 3 H) 3.96 (s, 3 H) 4.87 (s, 1 H) 6.54 (d, J=5.27 Hz,
1H)6.86 (s, 1 H)7.33 (m, 2 H) 7.44 (d, J=2.45 Hz, 1 H) 7.58 (d, J=8.67 Hz, 1 H) 7.96 {d, J=2.26
Hz, 1 H) 8.26 (d, /=9.04 Hz, 1 H) 8.66 {d, J=5.27 Hz, 1 H). LC/MS {APCI, pos.): 447.0 {M~+H).
Example 69
Preparation of 6-[{7-hydroxyquinolin-4-yi)oxyi-N-iscpropyi-2-methyl-1-benzofuran-3-
carboxamide
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Example 66 10 Preparation of
6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-N-(pyridin-2-ylmethyl)-1-
benzofuran-3-carboxamide 0 110-0 This compound was prepared using
methods analogous to those depicted and described in Examples 48, 33

Wait058541sthg the appropriate starting materials. 15 'H NMREEIOB 4204151

DMSO-d6) 6 ppm 2.63 (s, 3 H) 3.87 (s, 3 H) 4.56 (d, J=5.84 Hz, 2 H) 6.39
(d, J=5.27 Hz, I H) 7.21 (m, 3 H) 7.35 (m, J=1.88 Hz, 2 H) 7.58 (d, J=2.07
Hz, 1 H) 7.73 (m, 1 H) 7.85 (d, J=8.48 Hz, 1 H) 8.17 (d, J=9.04 Hz, | H)
8.48 (dd, J=4.05, 0.85 Hz, | H) 8.53 (d, J=5.27 Hz, I H) 8.58 (m, 1 H).
LC/MS (APCI, pos.): 440.1(M+H). Exangple 67 20 Preparation of
N-(3-hydroxypropyl)-6-[(7-methoxyquinolin-4-yl)oxyj-2-methyl-I-
benzofuran-3-carboxamide WO 2005/063739 PCTIIB2004/004151 -90
I-OH \\ Ha O O H30~0 / This compound was firepared using methods
analogous to those depicted and described in Exatmples 48, 33 and 28,
using the appropriate starting materials. 'H NM (300 MHz, DMSO-d6) b
ppm 1.75 (m, 2 H) 2.64 (s, 3 H) 3.34 (ni,4 HY3.94 (s, 3H) 4.57 5is, 1 H)

6.44 (d, J=5.27 Hz, 1 H) 7.23 (dd, J:8. 2, 1 H) 7.30 (dd, J=9.04,

2.64 Hz, 1 H) 7.42 (d, J=2,45 Hz, | H} 762 {d, J=1.88 Hz, 1 H) 7.82 (d,
J=8.48 Hz, 1 H) 8.06 (t, J=5.46 8.24 (m, J=9.04 Hz, | H) 8.59 (d,
J=5.27 Hz, 1 H). LC/MS (APGk'pe$407.1(M+H). Example 68

Preparati@icehpound was prepared using methods analogous to those depicted and described

]'\:’5%!%85 R éy@é%%éiﬁﬂ‘%@&é}{ﬁgi,r,‘qg%r,l{a‘}g_y')oxy]-}methy|-1-

nzothlo ne-3-carboxami IS compound was prepared usin
TR S0 M S0 TR EAT A L0 PR ABA 4 3 BIER (T £ 6.16 (d
afié- 28Hasing the24ppPdpriate StaftmB? Hatd il AHINR 980 MHY /.57 (d, J=8.48
Dix) 3 @) AG)ETdp it 54 B, (S HB S0P 3O 6=650BH2l) 1448 8. 48 (d, Iy 0B M4k BFB02D (s, 1 H),
HgmbRAPD) §o86 437 k@3 (M, 2 H) 7.44 (d, J=2.45 Hz, | H) 7.58 (d,
JE?:%Z;J'% 1 H) 7.96 (d, J=2.26

Preparation of 6-[{7-hydroxyquinolin-4-yljoxy]-N-isopropyl-2-methyl-1-benzothiophene-3-

. Hsc}/t.‘-l-fa
o~
foe
o #

This compound was prepared using methods analogous to those depicted and described

carboxamide

in Examples 48, 33 and 28, using the appropriate starting materials.

'H NMR (300 MHz, DMSO-d6) & ppm 1.17 (d, J=6.59 Hz, 6 H) 2.57 (s, 3 H) 3.30 (s, 3 H) 4.14 (m,
1 H} 6.35 (d, J=5.27 Hz, 1 H) 7.23 (m, 3 H) 7.78 (d, J=8.67 Hz, 1 H) 7.88 (d, J=2.26 Hz, 1 H) 8.16
(d, J=9.04 Hz, 1 H) 8.25 (d, J=7.72 Hz, 2 H) 8.52 (d, J=5.27 Hz, 1 H) 10.31 (s, 1 H). LC/MS
(APCI, pos.): 393.1(M+H).

Example 71

Preparation of N-isopropyl-6-[(7-methoxyquinolin-4-yljoxy]-2-methyl-1-benzothiophene-3-
carboxamide
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Hz, | H) 8.26 (d, J=9.04 Hz, | H) 8.66 (d, J=5.27 Hz, 1 H). LC/MS (APCI,
pos.): 447.0 (M+H). Example 69 Preparation of
6-[(7-hydroxyquinolin-4-yl)oxy]-N-isopropyl-2-methyl-lI-benzofuran-3-
carboxamide WO 2005/063739 PCT/IB2004/004151 -91 This compound

wWlasosdaied using methods analogous to those depicted &$rdBerBoss1

in Examples 48, 33 and 28 using the appropriate starting materials. 'H
NMR (300 MHz, DMSO-d6) b ppm 1.02 (d, J=6.59 Hz, 6 H) 2.42 (s, 3 H)
3.96 (m, I H) 6.16 (d, 5J=5.27 Hz, 1 H) 7.02 (m, 3 H) 7.07 (d, J=2.07 Hz,
1H)7.41(d, J=2.07 Hz, 1 H) 7.57 (d, J=8.48 Hz, 1 H) 7.76 (d, J=7.54 Hz,
| H) 8.00 (d, J=9.04 Hz, | H) 8.33 (d, Jf?gqg Hz, 1 H) 10.10is, 1 H).
LC/MS (APCI, pos.): 477.1 (M+H). Example 70 Preparation of
6-[(7-hydroxyquinolin-4-yl)oxy]-N-Isopropyl-2-methyl-1-benzothiophene-3-
10 carboxamide H,c\ W3 This compound was p arepgl using methods
analogous to those depicted and described in, Ep%l’es 48, 33 and 28,
using the appropriate starting materials. 'H NM 0 MHz, DMSO-d6) 6
ppm 1.17 (d, J=6.59 Hz, 6 H) 2.57 (s, 3 is, 3H) 4.14 (m, 151 H)
6.35 (d, J=5.27 Hz, 1 H) 7.23 (m, 3 H) Z! £8°67 Hz, 1 H) 7.88 (d,
J=2.26 Hz, 1 H) 8.16 (d, J=9.04 Hz, I H) 8.25 (d, J=7.72 Hz, 2 H) 8.52 (d,
J=5.27 Hz, 1 H) 10.31 (s, 1 H). SYAPCI, pos.): 393.1(M+H).
Example 71 Preparation $i

N-isopropyl-6-[(7-methoxyquinoiin-4-yl)oxy]-2-methyl-1-benzothjophene-3-

20 oot BRSO B B (475 18 frosg Sepeieq ppgiescrived
@ g)@mples 48, 33 and 28, using the appropriate starting materials.

"H NMR (300 MHz, DMS0-d6) 5 ppm 1.27 (d, J=6.41 Hz, 6 H) 2.67 (s, 3 H) 4.01 (s, 3 H) 4.22 (m,
1 H) 6.52 {d, /=527 Hz, 1 H) 7.38 {(m, 2 H) 7.49 (d, J=2.45 Hz, 1 H) 7.89 (d, J=8.67 Hz, 1 H) 7.99
{d, J=2.26 Hz, 1 H) 8.30 (d, J=8.04 Hz, 1 H} 8.35 (d, J=7.91 Hz, 1 H) 8.68 (d, J=5.27 Hz, 1 H).
LC/MS (APCI, pos.): 407.1 (M+H).

GENERAL PREPARATION OF THE COMPOUNDS OF EXAMPLES 72 TO 74

These compounds were prepared according to the reaction scheme depicted below and
using methods analogous io those described in connection with Schemes | and IV (described
hereinabove).

see Scheme | ¢l HO
F’rj\o NH, F7k0 N

F see gensral prep.
Scheme 2
0
OH R r
N
CHa H
G C CH,
NH.R' O 0o
" > ~ q
B 2
F
/ F.
F© O N see Scheme [V F>k0 N/

Example 72
Preparation sf N-isopropyl-2-methyl-6-{[7-(trifluoromethoxy)quinolin-4-yljoxy}-i-
benzofuran-3-carboxamide
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O This compound was prepared using methods analogous to those
depicted and described in Examples 48, 33 and 28, using the appropriate
starting materials. '"H NMR (300 MHz, DMSO-d6) b ppm 1.27 (d, J=6.41
Hz, 6 H) 2.67 (s, 3H) 4.01 (s, 3H) 4.22 (m, 51H)6.52(d, J=5.27 Hz, 1

WOPBGIMI 2 H) 7.49 (d, J=2.45 Hz, | H) 7.89 (d, J=8.67 H2ZCIABZII0004{tH1

J=2.26 Hz, | H) 8.30 (d, J=9.04 Hz, 1 H) 8.35 (d, J=7.91 Hz, | H) 8.68 (d,
J=5.27 Hz, 1 H). LC/MS (APCI, pos.): 407.1 (M+H). GENERAL
PREPARATION OF THE COMPOUNDS OF EXAMPLES 72 TO 74 10
These compounds were prepared according to the reaction scheme
depicted below and using methods agglogous to those described in
connection with Schemes | and 1V (described hereinabove). 0 off see
Scheme I CIHO CH3 FVF.% FF O NHzF O N see general prep.
Scheme 20 0OHO CH3/H OO CH3 NH2R'\Q.,F/\FI\F F FON
see Scheme IV -iO V 15 F Example 72 Pre on of
N-isopropyl-2-methyl-6-{[7-(trifluorome uinolin-4-yl)oxy)-1-
benzofuran-3-carboxamide WO 2005/ PCT/IB2004/004151

Ao

' NMR (300 MHz, GHLOROFORM-d) & ppm 1.33 (d, J=6.41 Hz, 6 H) 2.74 (s, 3 H) 4.36 (m,
J=6.41 Hz, 1 H) 5.67 (d, J=7.72 Hz, 1 H) 6.54 (d, J=4.90 Hz, 1 H) 7.16 (dd, J=8.48, 2.07 Hz, 1 H)
7.31 (s, 1 H) 7.46 (d, J=9.23 Hz, 1 H) 7.73 (d, J=8.29 Hz, 1 H) 7.95 (s, 1 H) 8.45 (d, J=0.04 Hz, 1
H) 8.69 (d, J=4.71 Hz, 1 H). LG/IMS (APCI, pos.): 445.0 (M+H).

Example 73
Preparation of N-cyclopropyl-2-methyl-8-{{7-(trifluoromethoxy)quinolin-4-yljoxy}-1-

henzofuran-3-carboxamide

H NMR (300 MHz, CHLOROFORM-d) & ppm 0.69 (m, 2 H) 0.93 (m, J=6.97, 5.46 Hz, 2 H) 2.75
(s, 3H)2.94 (m, 1 H) 6.02 (s, 1 H) 6.53 (d, J=5.27 Hz, 1 H) 7.15 (dd, J=8.48, 2.07 Hz, 1 H) 7.31
(d, J=2.07 Hz, 1 H) 7.46 (dd, J=9.14, 1.79 Hz, 1 H} 7.70 (d, J=8.48 Hz, 1 H) 7.95 (s, 1 H) 8.45 (d,
J=0.04 Hz, 1 H) 8.69 (d, J=5.27 Hz, 1 H). LC/MS (APCI, pos.): 443.0 (M+H).

Example 74

Preparation of N-butyl-2-methyl-6-{[7-{trifluoromethoxy)quinolin-4-yijoxy}-1-benzofuran-3-

carboxamlde

fH NMR (400 MHz, CHLOROFORM-d) 5 ppm 1.00 (t, J=7.33 Hz, 3 H) 1.47 (m, 2 H) 167 (m, 2 H)
3.52 (m, 2 H) 5.87 (s, 1 H) 6.56 (d, J=4.80 Hz, 1 H) 7.16 (dd, J=8.46, 1.89 Hz, 1 H) 7.32 (d,
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-93 0 0'H NMR (300 MHz, CHLOROFORM-d) 6 ppm 1.33 (d, J=6.41 Hz,
6 H) 2.74 (s, 3 H) 4.36 (m, J=6.41 Hz, 1 H) 5.67 (d, J=7.72 Hz, 1 H) 6.54
(d, J=4.90 Hz, 1 H) 7.16 (dd, J=8.48, 2.07 Hz, 1 H) 7.31 (s, 1 H) 7.46 (d,

J=9.23 Hz, 1 H) 7.73 (d, J=8.29 Hz, 1 H) 7.95 (s, | H) 8.45 (d, J=9.04 Hz, |

WE2BIE®@I3(d, J=4.71 Hz, 1 H). LC/MS (APCI, pos.): 445.0 (RETAB2L0A84IR

73 Preparation of
N-cyclopropyl-2-methyl-6-([7-(trifluoromethoxy)quinolin-4-ylJoxy}-1-
benzofuran-3-carboxamide -\ O NH 10 'H NMR (300 MHz,
CHLOROFORM-d) 6 pm 0.69 (m, 2 H) 0.93 (m, J=6.97, 5.46 Hz, 2 H)

2.75 (s,3H)2.94 (m,1H)6.02 (s, | H) 6.53 (d, J=5.27 Hz, 1 H) 7.15 (dd,
J=8.48, 2.07 Hz, | H) 7.31 (d, J=2.07'Hz, 1 H) 7.46 (dd, J=9.14,1.79 Hz, |

H) 7,70 (d, J=8.48 Hz, 1 H) 7.95 (s, 1 H) 8.45 (d, J=9.04 Hz, 1 H) 8.69 (d,
702 13 ) el @/ MB ARLK HP$-?5‘M3J=Q% B HEl)1 BExammle, 1415.46 (d, =0.10

Pre
04 H 1H .C/MS AP 458.0 (M+H).
'bu %%Qetﬁ Z, { , POs.) A

7-(tri om ylJoxy}-1-benzofuran-3-
RRREARATION £ (D &1 éﬁwﬁ%ﬁ 'T%ﬁﬁ #gggﬁom _d) 6 ppm 1.00 (1,
J=7.33TAREETHTPRUISS (WD FERPATEsagRerding fo 418 SYiHets Epeerdepiqiedbelow and
G5 ebthlad BQdraedlint-tpihddidulohjti S8hé61e1.89 Hz, | H) 7.32 (d, WO
2005/063739 PCT/IB2004/004151 94 J=2.02 Hz, 1 H) 7.48(d, dJ59.35

Hz, | H) 7.75 (d, J=8.34 Hz, | H) %, 1 H) 8.46 (d, J=9.1 P H)
8.70 (d, J=4.04 Hz, 1 H). L L1, pos.): 459.0 ( '?;Ha
PREPARATIONIOF COM 6F EXAMPLE V These
comaouﬁ/iv@repa@mﬁﬂhgto the smcherﬁﬁadeplc?gﬁ
beloWe& g methqdsgiasksiped imgon ith Scheme KBHEGI,
1CH3 O NCH3 NHH CI'| CH3 CH3 HO N

75

,CHS NtCHS
H
CH3 0\_}“—\,-01
o Ha
§ c:H3
Cs5C03, DMF K/N\/\
HO N

76

2

o

Example 75
Preparation of [(7-methoxyquinolin-4-yl)oxy]-N,1,2-trimethyl-1H-indole-3-carboxamide
CHy
0O, h

NH
NCHy
o N
CH
o0
HiCso g

"H NMR (300 MHz, DMSO-d6) & ppm 2.61 (s, 3 H) 2.80 (d, J=4.52 Hz, 3 H) 3.67 (s, 3 H) 3.93 (s,
3 H) 6.36 (d, J=5.27 Hz, 1 H) 7.00 (dd, J=8.57, 2.17 Hz, 1 H) 7.29 (dd, J=0.14, 2.54 Hz, 1 H) 7.40
(d, J=2.45 Hz, 1 H) 7.49 (d, J=2.07 Hz, 1 H) 7.56 (m, 1 H) 7.84 (d, J=8.48 Hz, 1 H) 8.26 (4,
J=0.04 Hz, 1 H) 8.56 (d, J=5.27 Hz, 1 H) MS (APCI, m/z) 376.1 (M+1) Anal. (CzHzNaOs_1.3
H20)

Example 76
Preparation of 6-[{7-methoxyquinolin-4-yhoxyl-N,1,2-trimethyl-1H-indole-3-carboxamide
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CHg CH3 BBr3 3 CHZCIZ H C.O N see Scheme 11 H3C.0\IN 75 CH3
CH3 HIHpnINH3 OCH3V ~~CIO\NH/\3 CH30) Cs2CO3, DMF
~NON HO N 76 77 Example 75 Preparation of

[(7-methoxyquinolin-4-yl)oxyj-N,1,2-trimethyl-1H-indole-3-carboxamide 0

WERMSKIF73CH3 0 N, CH3 10 H3C10 N 'H NMR (300 MHZPEINBROLHB)ES1

ppm 2.61 Is, 3 H) 2.80 (d, J=4.52 Hz, 3 H) 3.67 Is, 3 H) 3.93 Is, 3H)6.36
(d, J=5.27 Hz, 1 H) 7.00 (dd, J=8.57, 2.17 Hz, 1 H) 7.29 (dd, J=9.14, 2.54
Hz, 1 H) 7.40 (d, J=2.45 Hz, | H) 7.49 (d, J=2.07 Hz, 1 H) 7.56 (m, 1 H)
7.84 (d, J=8.48 Hz, 1 H) 8.26 (d, J=9.04 Hz, | H) 8.56 (d, J=5.27 Hz, 1 H)
MS (APCI, m/z) 376.1 (M+1) Anal. (C2g421N303_1.3 15 H20) Example
76 Preparation of
6-[(7-methoxyquinolin-4-yl)oxy]-N,1,2-trimethyl-1H-indole-3-carboxamide
WO 2005/063739 PCT/IB2004/004151 -95 C?m‘é

N—CH,
N

Q \
CHy
e
[ 1)
HO N

'H NMR (300 MHz, DMSO-d6) & ppm 2.60 (s, 3 H) 2.80 (d, J=4.52 Hz, 3 H) 3.67 (s, 3 H) 6.27 (d,
J=5.27 Hz, 1 H) 6.98 (dd, J=8.67, 2.07 Hz, 1 H) 7.19 (m, 1 H) 7.24 (d, J=2.26 Hz, 1 H) 7.47 (d,
J=2.26 Hz, 1 H) 7.55 {m, J=4.52 Hz, 1 H) 7.83 (d, J=8.48 Hz, 1 H) 8.21 (d, /=8.04 Hz, 1 H) 8.48
(d, J=5.27 Hz, 1 H) 10.21 (s, 1 H}. MS (APCI, nm/z) 362.1 (M+1) Anal. (CzHgN3O5_ 0.7 Hz0)
Example 77

Preparation of N,1,2-trimethyl-6-{[7-(2-morpholin-4-ylethoxy)quinolin-4-yfoxy}-1H-indocle-3-

carboxamide
CHy

@ NH
N CHs
o N
\cHa
D0
l\/N\../\O N/

"H NMR (300 MHz, CHLOROFORM-d) & ppm 2.63 (d, J=4.71 Hz, 2 H) 2.65 (d, J=4.52 Hz, 2 H)
2,75 (s, 3 H) 2.92 {t, J=5.56 Hz, 2 H) 3.08 (d, J=4.80 Hz, 3 H) 3.67 (5, 3H) 3.76 {d, J=4.71 Hz, 2
H) 3.78 (d, J=4.52 Hz, 2 H) 4.30 {, J=5.56 Hz, 2 H) 5.89 (m, 1 H) 6.30 (d, J=527 Hz, 1 H) 7.04
(dd, J=8.67, 2.07 Hz, 1 H) 7.156 (d, J=1.88 Hz, 1 H) 7.25 (dd, J=8, 3 Hz, 1H) 7.42 (d, /=2.45 Hz, 1
H) 7.77 (d, J=8.67 Hz, 1 H) 8.31 (d, J=9.04 Hz, 1 H) 8.56 (d, J=5.27 Hz, 1 H) MS (APCI, m/2)
475.1 (M+1) Anal. (CyHaoN404_0.5 H;000.5 CH;COOH)

Example 78

Preparation of N,1,2-trimethyl-6-{[7-(2-pyrrolidin-1-ylethoxy)quinolin-4-yljoxy}-1H-indoie-3-

carboxamide
CHy

Nt
N—GH
N
tH
Q KI% ”
N\/\O N’

This compound was prepared according to methods analogous for those used {o prepare
the compounds of Example 75 o Example 77.
TH NMR (300 MHz, DMSO-d6) & ppm 1.70 (m, 4 H) 2.54 (m, J=6.41 Hz, 4 H) 2.60 (s, 3 H) 2.80
(d, J=4.52 Hz, 3 H) 2.87 (t, J=6.75 Mz, 2 H) 3.67 (s, 3 H) 4.25 (t, J=5.75 Hz, 2 H) 6.35 (d, J=5.27



10

15

20

25

~\JNH ~ CH3 p N CH3 HO N 'H NMR (300 MHz, DMSO-d6) 6 ppm 2.60
(s, 3 H) 2.80 (d, J=4.52 Hz, 3 H) 3.67 (s, 3 H) 6.27 (d, J=5.27 Hz, | H)

6.98 (dd, J=8.67, 2.07 Hz, | H) 7.19 (m, | H) 7.24 (d, J=2.26 Hz, 1 H) 7.47
(d, J=2.26 Hz, 1 H) 7.55 (m, J=4.52 Hz, 1 H) 7.83 (d, J=8.48 Hz, | H) 8.21

WQR09S0607PHZ, 1 H) 8.48 5 (d, J=5.27 Hz, 1 H) 10.21 (s, 1 HICHB1pest1s1

m/z) 362.1 (M+1) Anal. (C21H19N303.-0.7 H20) Example 77

Preparation of
N,1,2-trimethyl-6-{[7-(2-morpholin-4-ylethoxy)quinolin-4-ylJoxy}-1

H-indole-3- carboxamide o CH3 NH CM3 N\CH3 O NO N 10 'H NMR

(300 MHz, CHLOROFORM-d) 6 ppm 2,83 (d, J=4.71 Hz, 2 H) 2.65 (d,

J=4.52 Hz, 2 H) 2.75 (s, 3 H) 2.92 (t, J=5.56 Hz, 2 H) 3.08 (d, J=4.90 Hz,

3 H) 3.67 (s, 3H) 3.76 (d, J=4.71 Hz, 2 H) 3.78 (d, J=4.52 Hz, 2 H) 4.30

(7= B)560BI MR J43.8839. 484 HY)G.29 (@, J=5 127252 Hz,M)HF 040 (ddi=2.26 Hz, 1 H)
F=0. @ 21088 Hz, 11H)i)7%61§4 (91=4J451+§81H§ 7181r|bd7£5 N Ettz(dlhib 04 Hz, 1

859 o= 3—%52‘}'"?—&11"” @:d %?)713'5 LS BAn% AJ\W Qa5 Eré'mzo 1

égSZ?Hz 1H) PCIm)15451(M+

9 N404 0.5 H2000. 5 CH3COOH) Example 78 Preparation of
mntﬁ-&-%thyl 6-{[7-(2-pyrroildin-1-ylethoxy)quinoiin-4-ylJoxy}-1H-indole-3
Pegrivasianmid &0, Ciritelil -6 [1 3 2 MifekiBin-1-ylethoxy)quinolin-4-yiloxy}-1 H-indole-3-
carboxamide

o, s

NH

A CHg
o N
Q0
N\/\O N

This compound was prepared according to methods analogous to those used to prepare
the compounds of Example 75 to Example 77.
'H NMR (300 MHz, CHLOROFORM-d) & ppm 1.49 (m, 2 H) 1.76 (s, 4 H) 2.68 (s, 3 H) 2.80 (s, 4
H} 3.01 (d, /=4.90 Hz, 3 H) 3.09 (m, 2 H) 3.80 (s, 3 H} 4.40 {m, 2 H) 5.81 {m, 1 H) .32 (d, J=5.27
Hz, 1 H) 6.97 (dd, J=8.76, 1.60 Hz, 1 H) 7.08 (s, 1 H) 7.16 (d, J=2.07 Hz, 1 H) 7.36 (d, J=1.88 Hz,
1 H) 7.71 (d, J=8.67 Hz, 1 H) 8.25 (d, J=8.23 Hz, 1 H) 8.49 (d, J~56.27 Hz, 1 H) MS (APCl, m/2)
4731 (M+1) Anal. (CzaHgaNsOgz_1.25 HxG_0.5 CH,COOH)

Exampte 80
Preparation of N-(2-hydroxypropyl)-6-[(7-methoxyquinolin-d-yl)oxy]-2-methyi-1-
benzothiophene-3-carboxamide

o
This compound was prepared using methods analogous to those depicted and described
in Example 48, 33 and 28, using the appropriate starting materials.
"H NMR (300 MHz, CHLOROFORM-d) & ppm 1.31 (m, 3 H) 2.71 (d, J=13.94 Hz, 3 H) 3.38 (m, 1
H)}3.79 (m, 1 M) 3.98 (s, 3 H) 4.13 (m, 1 H} 6.34 (m, 1 H) 6.42 (d, J=5.27 Hz, 1 H) 7.22 {m, 2 H)
7.44 (d, J=2.45 Hz, 1 H) 7.586 (d, /=2.07 Hz, 1 H) 8.01 (d, J=8.85 Hz, 1 H) 8.26 (d, J=9.23 Hz, 1
H) 8.57 (d, J=5.27 Hz, 1 H)
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ONI- ~o I N 20 This compound was prepared according to methods
analogous for those used to prepare the compounds of Example 75 to
Example 77. 'H NMR (300 MHz, DMSO-d6) 6 ppm 1.70 (m, 4 H) 2.54 (m,
J=6.41 Hz, 4 H) 2.60 (s, 3 H) 2.80 (d, J=4.52 Hz, 3 H) 2.87 (t, J=5.75 Hz,

w0 HP9067788, 3 H) 4.25 (t, J=5.75 Hz, 2 H) 6.35 (d, J=5.27 \WOT/AB2004/004151

2005/063739 PCT/1132004/004151 -96 Hz, 1 H) 7.00 (dd, J=8.48, 1.88
Hz, 1 H) 7.29 (dd, J=9.14, 2.54 Hz, 1 H) 7.40 (d, J=2.26 Hz, 1 H) 7.49 (d,
J=1.88 Hz, 1 H) 7.56 (q, J=4.46 Hz, 1 H) 7.84 (d, J=8.67 Hz, 1 H) 8.25 (d,
J=9.04 Hz, 1 H) 8.55 (d, J=5.27 Hz, 1 H) MS (APCI, m/z) 459.1 (M+1)
Anal. (C2,-jJH38N403..-0.5 H20_1 CH3gQO0H) 5 Example 79 Preparation
of
N,1,2-trimethyl-6{[7-(2-piperidin-1-ylethoxy)quinolin-4-ygoxy}-IH-indole-3-
cexhapiiidle 0 CH3 NH N CH3 O CH3 ON This compound was
BRPAISEABNBOY IRHAINY S ANHRIRMFGATINEL- YRS RIRRALE. 10

the compapnds.of Example 75 to Example 77. 'H NMR (300 MHz,
SRkt ppm 1.49 (m, 2 H) 1.76 (s, 4 H) 2.68 (s, 3 H) 2.80 (s,

4 H) 3.01 (d, J=4.90 Hz, 3 H) 3.09 (m, 2 S, 3H)4.40 (m, 2 H)
5.81 (m, 1 H)6.32 (d, J=5.27 Hz, 1 H) 6.977dd, J=8.76, 1.60 Hz, 1 H)
7.08 (s, I H) 7.16 (d, J=2.07 Hz, 1 H) —9=1.88 Hz, 1 H) 7.71 (d,
J=8.67 Hz, 1 H) 8.25 (d, J=9.23 Hz, [H) 8.49 (d, J=5.27 Hz, 1 H) MS
(APCI, m/z) 15 473.1 (M+1),An 8H32N403_1.25 H20_ 0.5
CH3COOH) Example 80 Pref)\ara!o of

N-(2-hy HHS 6P PIRS- B2 R PRt RLMRSIT ) BIBg8 s 2orora sgpicted and described
hie Ezartipie @B a3 8ea8d G lusing thilappropftte 2@ intamaterials.

'H NMR (300 MMz, CHLOROFORM-d) & ppm 1.05 (t, J=7.44 Hz, 3 H) 1.61 (m, 2 H) 2.74 (s, 3 H)
3.40 (m, 1 H) 3.81 {m, J=14.32 Hz, 2 H) 3.98 (s, 3 H) 6.31 (m, 1 H) 6.42 (d, J=5.27 Hz, 1 H) 7.22
(m, 2 H) 7.43 (d, J=2.45 Hz, 1 H) 7.56 (d, J=2.07 Hz, 1 H) 8.00 (d, y=8.85 Hz, 1 H) 8.26 (d,
J=9.04 Hz, 1 H) 8.58 (d, J=5.27 Hz, 1 H)

Example 82

Preparation of N-(3-hydroxybutyl)-6-{(7-methoxyquinolin-4-yijoxy]-2-methyl-1-
benzothiophene-3-carboxamide

This compound was prepared using methods analogous to those depicied and described
in Example 48, 33 and 28, using the appropriate starting materials,
" NMR (300 MHz, CHLOROFORM-d) & ppm 1.29 (d, J=6.41 Hz, 3 H) 1.76 (m, 2 H) 2.73 (s, 3 H)
3.41 {m, 1H)3.98 (5, 3H) 4.01 (m, 2 H)6.42 (d, J=5.27 Hz, 1 H) 6.47 {m, 1 H} 7.23 (m, 2 H) 7.43
(d, J=2.45 Hz, 1 H) 7.56 (d, J=2.07 Hz, 1 H} 7.99 (d, J=8.85 Hz, 1 H) 8.26 (d, J=9.04 Hz, 1 H)
8.58 (d, J=5.27 Hz, 1 H)
Example 83
Preparation of 6-{[7-(1,3-dioxolan-2-yimethoxy}quinolin-4-yljoxy}-N,2-dimethyl-1-
benzofuran-3-carboxamide
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This compound was prepared using methods analogous to those depicted
and described in Example 48, 33 and 28, using the appropriate starting
materials. '"H NMR (300 MHz, CHLOROFORM-d) 6 ppm 1.31 (m, 3 H)
2.71(d, J=13.94 Hz,3H) 3.38 (m, 1 H) 3.79 (m, 1 H) 3.98 (s, 3H) 4.13

WEh0aS9638384 (m, 1 H) 6.42 (d, J=5.27 Hz, 1 H) 7.22 (m, 2 HCREBZ0A40(d 151

J=2.45 Hz, 1 H) 7.56 (d, J=2.07 Hz, | H) 8.01 (d, J=8.85 Hz, | H) 8.26 (d,
J=9.23 Hz, | H) 8.57 (d, J=5.27 Hz, 1 H) WO 2005/063739
PCT/1B2004/004151 -97- Example 81 Preparation of
N-(2-hydroxybutyl)-6-[(7- methoxyquinolin -4-yl)oxy]-2-methyl-I-
benzothiophene-3-carboxamide 4 ~ ' 5;Fhis compound was prepared
using methods analogous to those deplcted and described in Example
48, 33 and 28, using the appropriate starting materials. 'H NMR (300 MHz,
CHLOROFORM-d) 6 ppm 1.05 (t, J=7.44 Hz, § Hf1.61 (m, 2 H) 2.74 is, 3
H) 3.40 (m, 1 H) 3.81 (m, J=14.32 Hz, 2 .98 (s, 3H) 6.31 (m, | H)
642(d J=5.27 Hz, IH)722 (m 2H)7 —45Hz IH)756(d

N- (3 hydroxybutyl) -6-[(7-methoxyquifiotifi-4-yl)oxy]-2-methyl-1-

" benzothhepepeuddcer prpatigiodifn Titherapoaadsmns@ie peetdsio gescrived

melbede a@amﬁwetqjsmgsie%tpas,sﬁgmmswm in E>(<a(r)nple 48, 33

e Slal,
SR o S R S o o
&8 " A4, Jr% '“58?@‘ $2 Wol e\ g89di2s 87 1109 prr) 47, 247
8247 17, 25 KR 758002 257 148 787 B-7-226-Hz. 1 H) 746 6(d=188 0 HP), 178 (d,
1 200Ach 378.65 (iz)k ) 820 (6, 10 @4HT0d ) 20)88H3 (d, JH08Hz, 1 H).

Exagap'ai3 igparation of
Wfﬁ% d.%x(ﬁan 2- met?qoxy)qumolln 4-yljoxy)-N,2-dimethyl-1-

n-3-carboxamide WO 2005/063739 PCT/IB2004/004151 -98- 0
Preparation of 6-[(7-methoxyquinolin-4-yljoxy]-2-methyl-N-[(2R)-tetrahydrofuran-2-

o
chz@:&

This compound was prepared using methods analogous to those depicted and described
in Example 48, 33 and 28, using the appropriate starting materials.
'H NMR (400 MHz, DMSO-d6) & ppm 1.70 (m, 1 H) 1.87 (m, 3 H) 2.70 (s, 3 H) 3.42 {t, J=5.94 Hz,
2 H)3.73 (m, 1 H) 3.87 (m, 1 H) 4.01 (s, 3 H) 4.02 (m, 1 H) 6.51 (d, J=5.31 Hz, 1 H) 7.30 (dd,
J=8.46, 2.15 Hz, 1 H) 7.36 (dd, J=9.10, 2.53 Hz, 1 H) 7.48 {d, J=2.53 Hz, 1 H} 7.68 (d, J=2.02 Hz,
1 H) 7.86 (d, J=8.58 Hz, 1 H) 8.18 (}, J=5.94 Hz, 1 H) 8.30 (d, J=8.10 Hz, 1 H) 8.66 (d, J=5.31 Hz,
1 H). LC/MS (APCI, pos.): 433.1 (M+H).

Example 85
Preparation of 6-[{7-methoxyquinolin-4-yHoxy}-2-methyl-N-[(2S)-tetrahydrofuran-2.-

ylmethyf]-1-benzofuran-3-carboxamide

yimethyl}-1-benzofuran-3-carboxamide
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This compound was prepared using methods analogous to those depicted
and described in Example 48, 33 and 28, using the appropriate starting
materials. '"H NMR (300 MHz, DMSO-dQ) S ppm 2.57 is, 3 H) 2.76 (d,
J=4.52 Hz, 3H) 3.84 (m, 2H) 3.94 5(m, 2 H) 4.14 (d, J=3.77 Hz, 2 H)

WB.2005(95313b1) 6.38 (d, J=5.09 Hz, 1 H) 7.17 (dd, J=8.57, 2.18CHEW#)004151

7.25 (dd, J=9.04, 2.45 Hz, 1 H) 7.37 (d, J=2.26 Hz, 1 H) 7.56 (d, J=1.88

Hz, 1 H) 7.78 (d, J=8.48 Hz, | H) 7.92 (d, J=4.33 Hz, 1 H) 8.18 (d, J=9.04

Hz, I H) 8.53 (d, J=5.09 Hz, 1 H). LC/MS (APCI, pos.): 435.1 (M+H).

Example 84 10 Preparation of

6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-N-[(2R)-tetrahydrofuran-2-

y[methyl]-1-benzofuran-3-carboxamidé %his compound was prepared

using methods analogous to those depicted and described in Example 48,

33 and 28, using the appropriate starting materials, 45 'H NMR (400 MHz,

DMSO-d6) 5 ppm 1.70 (m, I H) 1.97 (m, 3 H2 2.7Q¥s43 H) 3.42 (t, J=5.94

Hz, 2H)3.73 (m, 1 H) 3.87 (m, | H) 4.01 is, 4.09 (m, I H) 6.51 (d,

J=5.31 Hz, 1 H) 7.30 (dd, J=8.46, 2.15 H) 7.36 (dd, J=9.10, 2.53

Hz, 1 H) 7.48 (d, J=2.53 Hz, 1 H) 7.6 =2.02"Hz, 1 H) 7.86 (d, J=8.59

Hz, 1 H) 8.19 (t, J=5.94 Hz, 1 H ) (d, J=9.10 Hz, 1 H) 8.66 (d, J=5.31

Hz, 1 H). LC/MS (APCI, pas.): @ +H). 20 Example 85 Preparation of

6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-N-[(2S)-tetrahydrofuran-2-

ylmethyTjis-$e8ipeYndrafs Breparerielngicehods aatr9ms 37 thgse depicted and described

RODABREA4/B0 405 28,-@En0 thd &ppOpiidtesstotng ourdiakas prepared using

mm@d@@was,mﬁoﬂap@?pﬂepk?@q, ang d_salsmp@q) ir.wsﬁ(z%mn;%éﬁ (535.94 Hz,
n r [ r :

R R e e A

o245 13 b M 2 (9 i AR (SR 2 85 | N8 G 02 e

JH ITHE, 577 (HHE- 098 45,88 Yz, (i) §- 1) 29 Q1939108 52 ©3/=5.31 Hz,

H23)1LENE 3P, do): B3 ZAMEHY) 7.55 (d, J=2.02 Hz, 1 H) 7.73 (d, J=8.59

lg%arhpe £606 (t, J=5.68 Hz, 1 H) 8.17 (d, J=9.09 Hz, 1 H) 8.53 (d, J=5.31

fophritiorbr 5 thdiok BRI ey the PR SR S th S5 lran-3-

@ﬁf‘?‘-’ﬁ?é'ﬁc?xyquinoIin-4-yI)oxy]-2-methyl-N-[ethoxy-etEyl]-1-benzofuran-3-
o\/c

,(—/

This compound was prepared using methods analogous to those depicted and described
in Example 48, 33 and 28, using the appropriate starting materials.
'H NMR (400 MHz, DMSO-dg) & ppm 1.21 (t, J=6.95 Hz, 3 H) 2.70 (s, 3 H) 3.55 (m, 6 H) 4.01 (s,
3 H) 6.51 (d, J=5.31 Hz, 1 H} 7.30 (dd, J=8.59, 2.02 Hz, 1 H) 7.37 (dd, J=8.09, 2.563 Hz, 1 H) 7.49
(d, J=2.53 Hz, 1 H) 7.69 (d, J=2.02 Hz, 1 H) 7.88 (d, J=B.58 Hz, 1 H) 8.15 (t, J=5.43 Hz, 1 H) 8.31
(d, J=9.09 Hz, 1 H) 8.66 (d, J=5.31 Hz, 1 H). LC/MS (APCI, pos.): 421.10 (M+H).

Example 87
Preparation of 6-[(7-methoxyquinolin-4-yljoxy]-2-methyl-N-[2-methoxy-1-methyl-ethyl]-1-
penzofuran-3-carboxamide
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carboxamide H This compound was prepared using methods analogous
to those depicted and described in Example 48, 33 and 28, using the
appropriate starting materials. 15 'H NMR (400 MHz, DMSO-d6) 6 ppm
1.21 (t, J=6.95 Hz, 3 H) 2.70 (s, 3 H) 3.55 (m, 6 H) 4.01 (s, 3 H) 6.51 (d,

WO=2803M¢3%391 H) 7.30 (dd, J=8.59, 2.02 Hz, 1 H) 7.37 (dd, JRGTOUB200/8085 1

1H)7.49 (d,J=2.53 Hz, 1 H) 7.69 (d, J=2.02 Hz, 1 H) 7.88 (d, J=8.59 Hz,
1H)8.15 (t, J=5.43 Hz, 1 H) 8.31 (d, J=9.09 Hz, 1 H) 8.66 (d, J=5.31 Hz,
1 H). LC/MS (APCI, pos.): 421.10 (M+H). 20 Example 87 Preparation of
6-[(7-methoxyquinolin-4-yi)oxy]-2-methyl-N-[2-methoxy-1-methyl-ethyl]-1-
benzofuran-3-carboxamide WO 2005/9?&7_39 PCT/1B2004/004151 -100
=~ 0 This compound was prepared using methods analogous to those
depicted and described in Example 48, 33 and 28, using the appropriate
starting materials. 'H NMR (400 MHz, DMSO*t6) ¢~ppm 1.11 (d, J=6.82
Hz, 3 H) 2.55 (s, 3 H) 3.27 (m, 5 H) 3.38 5%my1 H) 3.88 (s, 3 H) 4.16 (m,
J=14.40, 6.57 Hz, 1 H) 6.37 (d, J=5.31 Hg, \
Hz, 1 H) 7.23 (dd, J=9.35, 2.53 Hz, ] @ d, J=2.53 Hz, 1 H) 7.55 (d,
4 H) 7.86 (d, J=8.34 Hz, 1 H) 8.17 (d,
H), LC/MS (APCI, pos.): 421.10

J=2.02 Hz, | H) 7.69 (d, J=8.34
J=9.09 Hz, 1 H) 8.53 (d, J55.3
(M+H). 10 Example 88 Preparation of . .

N (2-m ARG SR Fe ERaIE s e SBS59:5 1 A ety i oo
rib SxEspiBAEnditiant 2R EnaNee-anniRp e SN #eg9re pared using

e tsEs{40tallign IBMSOHIe Serdepicte doadeb @2 3tz Bad) 2155 i EXENgHe é8,5 H) 3.38
%%nanﬂ)gﬁawﬂng mm.élmﬁf,qraria.tﬂ)awiina mat%rﬁl%d,'bizb_@vﬂ |ﬁ2(74'pﬂ)MWZ(ldd, J=8.46,
A ana i e higkle e
789 (9,300 o d (7 Bl Hauf HIATId L0 83 Wey T LGP d3 (3531 b 1
JHBISUMEAAP ) ProB 421 5 45MBIHZ, 1 H) 8.07 (d, J=9.35 Hz, 1 H) 8.42 (d,
J=5.31 Hz, | H). LC/MS (APCI, pos.): 407.1 (M+H).

Example 88

Preparation of N-{2-methoxyethyf)-8-[(7-methoxyquinolin-4-yl}oxy]-2-methyl-1-benzofuran-

! D"""*cu,
0 [_/
M
‘_‘,JCIS

This compound was prepared using methods analogous to those depicted and described

Z

3-carboxamide

in Example 48, 33 and 28, using the appropriate starting materials.

"H NMR (400 MHz, DMSO-d6) 8 ppm 2.46 (s, 3 H) 3.13 (s, 3 H) 3.32 (m, 4 H) 3.77 (s, 3 H) 6.27
(d, J=5.31 Hz, 1 H) 7.07 (dd, J=8.59, 2.02 Hz, 1 H) 7.13 (dd, J=0.35, 2.53 Hz, 1 H) 7.25 (d,
J=2 53 Hz, 1 H) 7.45 (d, /=2.02 Hz, 1 H) 7.64 (d, J=8.59 Hz, 1 H) 7.93 (i, J=5.05 Hz, 1 H) 8.07 (d,
J=8.35 Hz, 1 H) 8.42 (d, J=5.31 Hz, 1 H). LC/MS (APCI, pos.): 407.1 (M+H).

Example 89

Preparation of N-cyclopropyl-2-methyl-6-[(7-pyrimidin-2-ylquinolin-4-yl)oxy]-1-benzofuran-
3.carboxamide
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20 Example 89 Preparation of
N-cyclopropyl-2-methyl-6-[(7-pyrimidin-2-ylquinolin-4-yl)oxy]-1-benzofuran
- 3-carboxamide WO 2005/063739 PCT/IB2004/004151 -101 This
compound was prepared using methods analogous to those depicted and

Waasefiedsin Example 48, 33 and 28, using the appropriatePStHEGAg4/004151

materials. '"H NMR (400 MHz, DMSO-d6) 6 ppm 0.56 (m, 2 H) 0.66 (m, 2
H) 2.54 (s, 3H) 2.81 (m, 1 H) 6.57 5 (d, J=4.80 Hz, 1 H) 7.22 (m, 1 H)
7.48 (m, 1 H) 7.61 (d, J=1.52 Hz, | H) 7.72 (d, J=8.59 Hz, 1 H) 8.13 (m, 1
H) 8.43 (d, J=9.09 Hz, 1 H) 8.60 (d, J=9.60 Hz, 1 H) 8.69 (d, J=4.80 Hz, 1
H) 8.96 (d, J=4.80 Hz, 2 H) 8.98 (m, 1 H). LC/MS (APCI, pos.): 437.1
(M+H). Example 90 Preparation of
N-cyclopropyl-2-methyl-6-({7-[2-(methylamino)ethoxy}quinolin-4-yioxy)-1-
10 benzofuran-3-carboxamide cty o cFi, This? pound was prepared
according to the synthetic scheme depicted escribed below. C10 \
OH ONH2I\0O\N+HO\I0 CH390-
CH-3 Cs2C03 TFA0\O DMSO\O\]

O@

This compound was prepared using methods analogous 1o those depicted and described

/X 90D HO \ I N 15 90-a

in Exampie 48, 33 and 28, using the appropriate starting materials.

'H NMR (400 MHz, DMSO-d6) & ppm 0.56 {m, 2 H) 0.66 (m, 2 H) 2.54 (s, 3 H) 2.81 (m, 1 H) 6.57
(d, J=4.80 Hz, 1 H} 7.22 {m, 1 H) 7.48 (m, 1 H) 7.61 (d, J=1.82 Hz, 1 H) 7.72 (d, J=8.59 Hz, 1 H)
8.13 (m, 1 H) 8.43 (d, /=0.09 Hz, 1 H) 8.60 (d, /=9.60 Hz, 1 H) 8.69 (d, J=4.80 Hz, 1 H) 8.96 (d,
J=4.80 Hz, 2 H) 8.98 (m, 1 H). LC/MS (APCI, pos.): 437.1 (M+H).

Example 50
Preparation of N-cyciopropyi-2-methyl-8-({7-[2-(methylamino}ethoxylquinofin-4-yNoxy)-1-

foass

This compound was prepared according to the synthetic scheme depicted and dascribed

benzofuran-3-carboxamide

below.
Ci 0
PN QL oy - "
0 NH2 o NZ N—CHy
o —
90-A 90-B 90-C
o)
OH
Q
o] 0o ‘
S N,
Cs,C05 = TFA 0 o)
- e ]
80-D HO N

80-E
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WO 2005/063739 PCTQB2004/004151 -1020y™ 0 N NH CH3 Br Br
CH3 HATU 90-H p O 0 D-NH2 DMF, K2CO3 90-F HO N Br..~~0\ N 90-G
904 90-1 O NH NHR'R"I CH3 DMSO 0'0 NR'R"--/'O N 90
7-(benzyloxy)-4-chloroquinoline 90-B was prepared (see general

WRYHiFBEI33%Scheme 1) from the commercially available comB&UiA&BHAN4 1S

(from Aldrich). A mixture of 90-B (2.8 g, 10.4 5 mmol),
6-hydroxy-2-methyl-I-benzofuran-3-carboxylic acid 90-C (2 g, 10.4 mmol)
and Ca2C0O3 (10.1g, 31.4 mmol) in DMSO (70 ml) was heated to 130C
for 2 hours. The solution was poured into water, neutralized with AcOH
and extracted with EtOAc. The concenpated residue was purified by silica
gel chromatography using 2-5% MeOH in CH2CI2 to give 6-([7-
(benzyloxy)quinolin-4-ylJoxy}-2-methyl-1-benzofuran-3-carboxylic acid
90-D (4.29, 94% yield) as 10 a splid. Compound 90-D (2.4 g) was tyéated
with TFA (net) by refluxing ours. The solution was cooledXenioom
temperature, pouredg t%L and extraéted with EtOAc. 8hjic
lajeY was washed qdried (I\/FQS.O4) ap@FHconcentafed o @ive
7,—Jp|¥drox-4-yl)oxy]-2- gty cbpenzof rboxylic acid

-E (1.4 g, § yield). 15 A solution of 90-\E/(l mol), HATU
(24-g, 5. HmMmol) ahd figthylamine (970 rﬁb, 9.8 mmol) irgdMF (10 mi)
was stirred at room temperature for 20 minutes. To the solytion was
added cyclopropanaggpipe 90-F (547 mg, 9.6 mmol). Ehe céction mixture
was stirred for 30 ngipsges, poured into water gad ex ratted with EtOAC.
Silica gel column chromatography using 5% MeQH B-€HRCI2 yield
N-cyclopropyl-6-[(7-P&foxyquinolin-4-yl)ox§

NRR"-” O N"  gp

7-(benzyloxy)-4-chloroquinoiine 80-B was prepared (see general synthesis Scheme I}
from the commercially available compound 80-A (from Aldrich). A mixture of 96-B (2.8 g, 10.4
mmol), 8-hydroxy-2-methyi-1-benzofuran-3-carboxylic acid 90-C (2 g, 10.4 mmotl) and Cs,C05
(10.1g, 31.4 mmol) in DMSO {70 mi) was heated to 130°C for 2 hours. The solution was poured
into water, neutralized with AcOH and extracted with EtOAc. The concentrated residue was
purified by silica gel chromatography using 2-5% MeOH in CH,Cl to give 6-{[7-
(benzyloxy)quinolin-4-ylJoxy}-2-methyl-1-benzofuran-3-carboxylic acid 90-D (4.2g, 94% yield) as

a solid.
Compound 90-D (2.4 g) was treated with TFA (net) by refluxing for 2 hours. The solution

was cooled to room temperature, poured into water and extracted with EtOAc. The organic layer
was washed (brine), dried {MgS0,) and concentrated to give 6-(7-hydroxyquinolin-4-yl)oxy}-2-
methyl-1-benzofuran-3-carboxylic acid 9¢-E (1.4 g, B6% vield).

A solution of 80-E (1.6 g, 4.8 mmol), HATU (2.1 g, 5.7 mmol) and triethylamine (870 mg,
9.6 mmol} in DMF (10 mi) was stirred at rcom temperature for 20 minutes. To the solution was
added cyciopropanamine 90-F (547 mg, 9.6 mmol). The reaction mixture was stirred for 30
minutes, poured into water and extracted with EtOAc. Silica gel column chromatography using
5% MeOH in CH,CL, yield N-cyclopropyl-6-[(7-hydroxyquinolin-4-yloxyl-2-methyl-1-benzofuran-3-
carboxamide 90-G (1.4 g, 77% yield) as a solid.

A solution of 80-G (1.4 g, 3.7 mmol), Br{CH;),Br 80-H (2.1 g, 11.2 mmol) and KzCO3 (1.5
g, 11.2 mmol) in DMF (40 mi) was heated to 50°C overnight. The reaction mixture was extracted
with EtOAc. The concentrated residue was purified by silica gel column chromatography using
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20 carboxamide 90-G (1.4 g, 77% yield) as a solid. A solution of 90-G (1.4
g, 3.7 mmol), Br(CH2)2Br 90-H (2.1 g, 11.2 mmol) and K2CO3 (1.5 g,
11.2 mmol) in DMF (40 ml) was heated to 50C overnight. The reaction
mixture was extracted with EtOAc. The concentrated residue was purified

WERHIHEAE column chromatography using WO 2005/0637 3§ T/TB2004/004151

PCT/1B2004/004151 -103 5% MeOH/CH2CI2 to yield
6-{[7-(2-bromoethoxy)quinolin-4-ylJoxy}-N-cyclopropyl-2-methyl-I-
benzofuran-3-carboxamide 90-1 (1.1 g, 61%). A solution of compound 90-I
(2100 mg, 0.21 mmol) and 0.3 ml of methylamine 90-J (R'=CH3, R'=H) in
THE (2N) in DMSO (2 ml) was heated {g3Q0C for 1 hour. The reaction
mixture 5 was purified by HPLC (Dionex System) using 10-50%
CH3CN/H20 + 0.1 %AcOH over 30 minutes to give

Ny MlePHIpGEL nethisits- G722 et theninsjeliokyliguindlipveloptpeyd-nethyl-1-
benzaiine-Srispaianida 9Q,@Rqng). 'H NMR (400 MHz, DMSO-d6) b
pr;‘ 3055591}130% K Qo JJH@ $o4-1ootrp p oArp b1Z1 %{ﬂ%l?a%@ &3 3m'g)>f Zn(?%}éﬁm?he 90-J
it 4%%59615%@%* PITERES IR et e
MES purfjed, Bﬂ'“(l“?] Stf@)”?"% ?0503“5'1?5%201*1—?)17""6‘8% oyerBBgninutes
bz, givid) I&Q{QEQQ‘ODM*B@"MGKF‘I) B{metiifamirg)shaxdquinefin-g-gxy)- Jegruran-3-
irbaxEide@ONES (iR Cl, pos.): 432.1 (M+H). Example 91 Preparation of
%qg@rh?@{&?wpa E@&tﬁ(f)'a%g&% é%%thg(@f%bwgf(ﬂ?&mgf%ﬁz}’ﬁ%@aﬁ (s, 3 H)
R ST T i ol
IiRg 4 afifdpriate I3’?n1n"e') ihThatd SEMRRFRRANEbO3S) (dH’nﬁ\ﬂﬁ“(ﬁobH) 7.54
NAHEZDRIBO A06) BG8cich &-829 iz 2 H) B65((nv=239)H, 9GHE BIBIO Z49A856Hz, 1 H)

)2 @2-206Mz 4 H). 2GRSIABA )p3s 146D 1 Ay 14 (t, J=6.06 Hz, 2 H)
o 975.05 Hz, 1H)714(dd J=8.46, 2.15 Hz, 1 H) 7.21 (dd, J=9.10,

%%%ﬂgi'—ﬂ—l 34 (d, J J=2.02 H
Sropastion o e brpn RV iR E R o a4 -
Jenzofurpny 3-EathoxAMIGEs (APCI, pos.): 474.2 (M+H). Example 92 25
Preparation of

N-cyclopropyl-2-methyl-6-({7-[2-hydroxy- quifplin-4-yl}oxy)-1-
benzofuran-3-carboxamid e WO 2005/06 1B2004/004151 -104

.
=
Wee
This compound was prepared using methods analogous o those depicted and described
in Exampie 90, using the appropriate amine in place of methylamine (80-J).
'H NMR (400 MHz, DMSO-d6) & ppm 0.54 (m, 2 H) 0.65 (m, 2 H) 0.83 (t, J=7.07 Hz, 6 H) 2.52
(m, 4 H) 2.63 (s, 3 H) 279 (m, 3 H) 4.14 (t, J=6.06 Hz, 2 H) 6.35 (d, J=5.05 Hz, 1 H) 7.14 {dd,
J=8.46, 2.15 Hz, 1 H) 7.21 (dd, J=9.10, 2.53 Hz, 1 H) 7.34 (d, J=2.563 Hz, 1 H) 7.63 (d, J=2.02 Hz,
1 H) 7.68 (d, J=8.34 Hz, 1 H} 8.11 (d, J=4.04 Hz, 1 H) 8.16 (d, J=8.10 Hz, 1 H) 8.52 (d, J=5.05
Hz, 1 H). LC/MS (APCI, pos.): 474.2 (M+H).
Example 82
Preparation of N-cyclopropyl-2-methyl-6-({7-[2-hydroxy-ethoxy]quinolin-4-yl}oxy}-1-
benzofuran-3-carboxamide
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0 CH3 0 HoV/~ 0 This compound was prepared using methods analogous
to those depicted and described in Example 90. 'H NMR (400 MHz,
DMSO-d6) S ppm 0.55 (m, 2 H) 0.65 (m, 2 H) 2.53 (s, 3 H) 2.81 (d, J=3.79
5Hz,1H)3.75 (s, 2 H) 4.11 (t, J=5.05 Hz, 2 H) 4.89 (m, 1 H) 6.36 (d,

WQ280986B129 1 H) 7.15 (dd, J=8.46, 2.15 Hz, 1 H) 7.24 (dd, F£J/182094984151

Hz, 1 H) 7.34 (d, J=2.27 Hz, | H) 7.54 (d, J=2.02 Hz, 1 H) 7.68 (d, J=8.34
Hz, 1 H) 8.11 (d, J=3.79 Hz, 1 H) 8.16 (d, J=9.10 Hz, | H) 8.52 (d, J=5.31
Hz, I H). LC/MS (APCI, pos): 419.1 (M+H). 10 Example 93 Preparation of
6-([7-(2-bromoethoxy)quinolin-4-yl}oxy)-N-cyclopropyl-2-methyl-I-
benzofuran-3-carboxamide o Clh This Qr_npound was prepared using
methods analogous to those depicted and described 15 in Example 90. 'H
NMR (400 MHz, DMSO-d6) S ppm 0.54 (m, 2 H) 0.65 (m, 2 H) 2.53 (s, 3
H) 2.80 (m, 1 H) 3.84 (m, 2 H) 4.47 (m, 2 H) 6388 (¢!, J=5.31 Hz, 1 H) 7.15
.5¢ I—%H) 7.38 (d, J=2.53

Hz, 1 H) 7.55 (d, J=2.02 Hz, 1 H) 7.69 (d,
Hz, 1 H) 8.19 (d, J=9.09 Hz, 1 H) 8.54 ¢d
pos.): 481.0 20 (M+H). Example 94.P

zx1 H) 8.12 (d, J=3.79
.31 Hz, 1 H). LC/MS (APCI,
Qparation of

loxy}-1-benzofuran-3-carb6xanfiide 072005/063739 _ _
PCT/1T8200m0074 58S PIRR3IdysigneBAIs GIRARSRMETH 58 RapIHeHheyd descried
imekamge analogous to those depicted and described in Example 90,

YiaRNRoRRARR PHRISOAB) s a6 g Rl g thpa e HPE 53 (sHB MRS (480.=3.79
%Hiz E@ MAQ:A5)E P04 2 4 1) % 38 (M. 14h1s 8630, (=558 120 1) 3.15 (o,
J=8.46, 2.g%'Hz, 1 H) 7.24 (dd, J=9.10, 2.53 Hz, 1 H) 7.34 (d, J=2.27 Hz, 1 H) 7.54 (d, J=2.02 Hz,
1 H) 7.68 (d, J=B8.34 Hz, 1 H) 8.11 (d, J=3.79 Hz, 1 H) 8.16 (d, J=8.10 Hz, 1 H) 8.52 (d, J=5.31
Hz, 1 H). LC/MS (APCI, pos.): 419.1 (M+H).

Example 93
Preparation of 6-{[7-(2-bromoethoxy)quinolin-4-yl]oxy}-N-cyciopropyl-2-methyl-1-

benzofuran-3-carboxamide

AT

This compound was prepared using methods analogous to those depicted and described
in Example 80 _
'H NMR (400 MHz, DMSO-d6) 8 ppm 0.54 (m, 2 H) 0.66 (m, 2 H) 2.53 (s, 3 H) 2.80 (m, 1 H) 3.84
(m, 2 H) 447 (m, 2 H) 6.38 (d, J=5.31 Hz, 1 H) 7.15 {dd, J/=8.46, 2.15 Hz, 1 H) 7.27 (dd, J=8.09,
2.53 Hz, 1 H) 7.38 (d, J=2.53 Hz, 1 H) 7.55 (d, J=2.02 Hz, 1 H) 7.69 (d, J=8.34 Hz, 1 H) 8.12 (d,
J=3.79 Hz, 1 H) 8.19 (d, J=9.08 Hz, 1 H) 8.54 (d, J=5.31 Hz, 1 H). LC/MS (APC, pos.). 481.0
{M+H).
Example 94
Preparation of N-cyclopropyl-2-methyl-6-{7-[2-(4-ethyi-piperazin-1-yl}-ethoxy]quinolin-4-
yloxy}-i-benzofuran-3-carboxamide
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5 J=7.33 Hz, 2 H) 2.30 (m, 8 H) 2.41 (s, 3 H) 2.59 (t, J=5.68 Hz, 2 H) 2.68
(m, 1 H) 4.07 (t, J=5.56 Hz, 2 H) 6.23 (d, J=5.31 Hz, | H) 7.00 (dd,

J=8.59, 2.02 Hz, 1 H) 7.09 (dd, J=9.10, 2.53 Hz, | H) 7.22 (d, J=2.27 Hz,
1 H) 7.37 (d, J=2.02 Hz, 1 H) 7.56 (d, J=8.34 Hz, 1 H) 7.98 (d, J=4.04 Hz,

W 20F863%33%d, J=9.10 Hz, 1 H) 8.39 (d, J=5.31 Hz, | H). LC/MSRPE1004151

pos.): 515.2 (M+H). Example 95 10 Preparation of
N-cyclopropyl-6-({7-[2-(isopropylamino)ethoxy]quinolin-4-yl}oxy)-2-methyl-
I-benzofuran-3-carboxamide This compound was prepared using methods
analogous to those depicted and described in Example 90, using the
appropriate amine in place of methyla_n?&gg (90-J). 15 'H NMR (400 MHz,
DMSO-d6) 6 ppm 0.54 (m, 2 H) 0.65 (m, 2 H) 0.95 (d, J=6.32 Hz, 6 H)
2.53 (s,3H)2.73 (m, J=12.38, 6.06 Hz, | H) 2.80 (m, J=7.20, 3.92 Hz, 1
H) 2.89 (t, J=5.56 Hz, 2 H) 4.12 (t, J=5.56 Hz,¢ K) 6.35 (d, J=5.31 Hz, |
H) 7.15 (dd, J=8.59, 2.02 Hz, 1 H) 7.24 (d m\'s‘r 2.40 Hz, 1 H) 7.33
(m, 1 H) 7.54 (d, J=2.02 Hz{ 1 H) 7.68 (dJ=85 Hz, | H) 8.12 (d, J=3.79
Hz, 1 H)8.16 (d, J=9.10 H H) 8.52{e

pos.): 460.1 (M+H). 20 Example-96.P

‘ N-cyclomgeyhﬁo%[&éw@b@m&w}@rma@émémwgliﬂoéewb@:evaa?and described

methy |-l - f -3 | - : /063739
gﬁ%@éﬁE@%ﬁ%@%’aﬁfﬁﬂ%ﬁﬁ%&%ﬁ%@m:‘“?é"‘gfzoéaﬁﬁh mefhods
AR R QUSRS AP IR ARLE T B AR, (] e P 212 0
appAsdimiR FIAFRM BIHEE TF Théth) mbfide o0 21 NMRE4D0'NMIHEZ07 (L, J=5.56
P S@ydEB 18 pd DHE2 1k, 2081 jdd, V6&(AS, 2.0, I7HYT.02 (e, O=871(n2.53 Hz, 1 H)
%94 é&r?:iﬁ),@;a@iﬁzaﬂa,a%mﬁlm 235’19(&,.115546&#? é#ﬂ'@& @1,9%(;3; Hz, 1
TR M i H e By o)

KBRS Hz, 1 H) 7.95 (d, J=3.79 Hz, 1 H) 7.99 (d, J=9.10 Hz, 1 H) 8.35
(Breparid aiN-exgioprepyi §-(A s prrenylaminelefheorrjaEinalin iy Bexy)-2-methyl-
Rip@raxsdticin-ofcarboxamide
N-cyclopropyl-6-{(7-{2-{(2-methoxy-I-methylethy)amino]ethoxy}quinolin-4-
10 yI)oxy]-2-methyI-I-benzoﬁuran-S-carboﬁE% compound was
prepared using methods analogous to tho cted and described in
Example 90, using the appropriate aminelin place of methylamine (90-J).
'H NMR (400 MHz, DMSQ:d6 W8 RP! g,(m, 2 H) 0.65 (m, 2 H) 0.91 (d,
J=6.57 Hz, 3 H) 2.53 )

This compound was prepared using methods analogous to those depicted and described

in Example 90, using the appropriate amine in place of methylamine (90-J),
M NMR (400 MHz, DMSO-d6) 6 ppm 0.54 (m, 2 H) 0.65 (m, 2 H) 0.95 (d, J=6.32 Hz, 6 H) 2.53
(s, 3 H) 2.73 (m, J=12.38, 6.06 Hz, 1 H) 2.80 (m, J=7.20, 3.92 Hz, 1 H) 2.89 (t, J=5.56 Hz, 2 H)
4.12 (t, J=5.56 Hz, 2 H) 6.35 (d, J=5.31 Hz, 1 H} 7.15 (dd, J=8.59, 2.02 Hz, 1 H) 7.24 (dd, J=8.22,
240 Hz, 1 H) 7.33 {m, 1 H) 7.54 (d, J=2.02 Hz, 1 H) 7.68 (d, /=8.59 Hz, 1 H) 8.12 (d, J=3.79 Hz,
1 H) 8.16 (d, J=9.10 Hz, 1 H) 8.52 (d, J=5.05 Hz, 1 H). LC/MS (APCI, pos.): 460.1 (M+H).
Example 86
Preparation of N-cyclopropyl-6-({7-]2-(cyclopropylamino)ethoxylquinolin-4-yi}oxy}-2-
methyl-1-benzofuran-3-carboxamide

-V

iNse
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15 (s, 3 H) 2.81 (m, 2 H) 2.92 (m, 2 H) 3.15 (m, 2 H) 3.18 (m, 4 H) 3.20
(m, 3 H) 4.13 (m, 2 H) 6.35 (d, J=5.31 Hz, | H) 7.15 (dd, J=8.46, 2.15 Hz,
| H) 7.23 (dd, J=9.10, 2.53 Hz, 1 H) 7.34 (d, J=2.27 Hz, 1 H) 7.54 (d,
J=2.02 Hz, | H) 7.68 (d, J=8.34 Hz, | H) 8.12 (d, J=4.04 Hz, 1 H) 8.16 (d,

WQ201306B729 1 H) 8.52 (d, J=5.05 Hz, | H). LC/MS (APCI, po&§T48en94/004151

(M+H). 20 Example 98 Preparation of

6-({7-[2-(tert-butylamino)ethoxy]qulnolin-4-yl}oxy)-N-cyclopropyl-2-methyl-

1- benzofuran-3-carboxamide i 0 This compound was prepared using

methods analogous to those depicted and described 25 in Example 90,

using the appropriate amine in place ofgnethylamine (90-J). 'H NMR (400

MHz, DMSO-d6) ppm 0.56 (m, 2 H) 0.67 (m, 2 H) 1.04 (s, 9 H) 2.55 (s, 3

H) 2.82 (m, 1 H) 2.91 (t, J=5.81 Hz, 2 H) 4.14 (t, J=5.68 Hz, 2 H) 6.37 (d,

J=5.3 11 cbinolirkBatiichrii4de2 Q0163738 REHHBEBOMBe4EDLed D described
éxé%éé&dé %;%)azpzép@g amewpgaeéafmﬁymasm J=2.53 Hz, 1

é: ‘qp) H}J 7@%{@78@8 %ﬁm' Fﬁt?ﬁ‘?"l% 3 Hy 1.4
411H@ ijE%(E?rﬁ)?éé'g 4 Bidp 19 Lifm8 Ly H) 96 (t J—5 8 |% 7 f—’l) g 18 (d,
myelﬁpmpw@m@l%yw-{f’?%zww%ﬁ-QﬁWétwoWﬂMﬁallﬂMiwﬂ)oW?-ims 1 H)
benzafy=A00-3c8 Hy@EaNYe-T hisHo MBPLBS (Was e prradHyFieg (d, J=9.10 Hz, 1
iaiiads, analeanLs ip e darisles, gndleasiped in Example 0
ing t ppropriate amine in place of methylamine (904). 10 'H NMR
DMSO-d6) 5 ppm 1.04 (m, 2H)115$] 2 H) 3.02 (s }%
guznae@twfssﬂflownvkw(% [Z-msthoxs-Trnemils s pincle thyxydayipptin-s-
J16x§R2-uetAyH)-BedBofuran=-b@tbepamidq) 7.64 (dd, J=8.46, 2.15 Hz, | H)
7.72 (dd, J=9.10, 2.53 Hz, 1 H) 7.86 (d, J=2.53 H) 8.03 (d, J=2.27
Hz, 1 H) 8.18 (d, J=8.34 Hz, 1 H) 8.62 (m, 1 , J=9.10 Hz, | H)
9.01 (d, J=5.05 Hz, 1 H). LC/MS (APCI, p 8.1 (M+H). 15 Example
100 Preparation of '
6-({7-[2-(cyclobutylamino)eto

IMOIin-22yltoxy)-N-cyclopropyl-2-methyl

- 1-benzofuran- rboxamide N, Thi nd w r .
methock AL 13 LS L SR P Rl 5 oEe ey cescrbes
isFgTRE ae)mwrageaawﬂw&ﬁﬁ%ﬁ@éw‘?ﬁ%ﬂﬂmawﬁ@'@és'ﬁ A

'H NMR (400 MHz, DMSO-de} 6 ppm 0.54 (m, 2 H) 0.65 (m, 2 H) 0.91 (d, J=6.57 Hz, 3 H) 2.53
(s, 3 H)2.81{m, 2 H) 2.92 {m, 2 H) 3.15 (m, 2 H}3.18 (m, 4 H) 3.20 (m, 3 H) 4.13 {m, 2 H) 6.35
(d, J=5.31 Hz, 1 H) 7.15 (dd, J=8.46, 2.16 Hz, 1 H) 7.23 (dd, 4=9.10, 2.53 Hz, 1 H) 7.34 (d,
J=2.27 Hz, 1 H) 7.54 (d, J=2.02 Hz, 1 H) 7.68 (d, J=8.34 Hz, 1 H) 8.12 (d, J=4.04 Hz, 1 H) 8.16
(d, J=9.10 Hz, 1 H) 8.52 (d, J=5.05 Hz, 1 H). LCIMS (APCI, pos.): 480.1 (M+H).

Example 98
Preparation of 6-({7-]2-(tert-butylamino)ethoxy]quinolin-4-yljoxy)-N-cyclopropyl-2-methyl-

1-benzofuran-3-carboxamide

This compound was prepared using methods analogous to those depicted and described
in Example 90, using the appropriate amine in place of methylamine (90-J).
H NMR (400 MHz, DMSQ-d6) § ppm 0.56 (m, 2 H} 0.67 (m, 2 H) 1.04 (s, 9 H) 2.55 (s, 3 H) 2.82
(m, 1 H) 2.81 (t, J=5.81 Hz, 2 H) 4.14 {t, J=6.68 Hz, 2 H) 6.37 (d, J=56.31 Hz, 1 H) 7.16 (dd,
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'H NMR (400 MHz, DMSO-d6) 5 ppm 0.54 (m, 2 H) 0.65 (m, 2 H) 1.56 (m,

4 H) 2.05(m, 2 H) 2.53 (s, 3H) 2.81 (t, J=5.68 Hz, 2 H) 3.36 (m, 1 H)

4.08 (m, J=5.68, 5.68 Hz, 2 H) 6.35 (d, J=5.31 Hz, 1 H) 7.15 (dd, J=8.46,

2.15Hz, 1 H) 7.23 (dd, J=9.10, 2.53 Hz, 1 H) 7.32 (d, J=2.53 Hz, | H) 7.54

WE@I 2052068731z, 1 H) 7.68 (d, J=8.59 Hz, 1 H) 8.12 (d, J=3.7 9P/ 1IR3 0Ha51

(d, J=9.09 Hz, 1 25 H) 8.52 (d, J=5.05 Hz, 1 H). LC/MS (APCI, pos.):

472.1 (M+H). Example 101 Preparation of

N-cyclopropyl-2-methyl-6-([7-(2-pyrrolidin-1-ylethoxy)quinolin-4-ylJoxy)-1-

benzofuran-3-carboxamide WO 2005/063739 PCT/182004/004151 -108\

~ This compound was prepared using_qHa,tbods analogous to those

depicted and described in Example 90, using the appropriate amine in

place of methylamine (90J). 'H NMR (400 MHz, DMSO-d6) 5 ppm 0.53

(trp 2t 2 A5 MHP7HES WGI0M0} 2EBHE0 (7 35HY, 283, B)ABR (8QU=2.27 Hz,

gmr?ﬁ)é‘td.l&@sﬁ'é-,&lﬂana /) Msﬁz(x(d@%;l?zﬁ%ﬁ(d,llﬁ% 130 é—%,ggﬁjﬂ-&;ﬁé {0, J=5.31
: = . , J=2. z, : , J=2.

H*z'z”,' 1 ﬁ) ‘7&%%(%’%&%&? DY %(4:1(},\%]%]) 8.15 (d, J=9.10 Hz, | H) 8.52 (d,

Bempieg® 1 1) | C/MS (APCI, pos.): 472.1 (M+H). Example 102

FreparafiionodV-cyclopropyl-2-methyl-6-{[7-(2-morpholin-4-ylethoxy}quinolin-4-yljoxy}-1-

Nrghs@iapaaBytatbmaknides-{[ 7-(2-piperazin-1-ylethoxy)quinolin-4-yl)oxy}-1-

10 benzofuran-3-carboxamide \ N~' This compoynd was prepared using

methods analogous to those depicted and dasc 'b§q7in Example 90,

using the appropriate amine in place of me rpirfe (90J). 'H NMR (400

MHz, DMSO-d6) S ppm 0.54 (m, 2 H) 0.65 (m, 2 H) 2.38 (m, 2 H) 2.66 (m,

4 H) 152.81 (m, 1 H) 3.12ﬁ(y , 4 H) t} J=5.68 Hz, 2 H) 6.36 (d,

J=5.31 Hz, | H) 7.15 (m, 2 Ay 7:21°(m;2H) 7.53 (dd, J=7.20, 2.15 Hz, 1

H) 7.68 Tk, CPrRPPENY MR PrePRIFRUSING dnefhasisanplogons iy thoes/iegigigband described

poE3arB D, (Minbiihdaparmpletd 3iRdiPreaparatietngédmine (90-J).

N=OMRIRRAOP M, GFr2-tetayipminoleaxuiauip aiinz4ryiloxys- 23 1y ethyitl=5.56 Hz,

%eﬂ QiR 3‘&(?5%@,“&% 2 ¥ 9y IBAVE 288813 9% 85 (d, =5.31 Hz, 1 H)
7%4/(%1%,1 = %/ 2Q1A§]1§zl, 1 99.72 (dd, J=9.10, 2.53 Hz, 1 H) 7.86 (d, J=2.53 Hz, 1 H) 8.03 (d,
J=2.27 Hz, 1 H) 8.18 (d, J=8.34 Hz, 1 H) 8.62 (m, 1 H) 8.65 (d, J=9.10 Hz, 1 H) 9.01 (d, J=5.05
Hz, 1 H). LC/MS (APCI, pos.): 488.1 (M+H). '

Exampie 100
Preparation of 6-{{7-[2-(cyclobutylamino)ethoxylquinolin-4-yl}oxy}-N-cyclopropyl-2-methyl-

4-benzofuran-3-carboxamide
Q;%:}

This compound was prepared using methods analogous to those depicted and described
in Example 90, using the appropriate amine in place of methylamine (80-J).
'H NMR (400 MHz, DMSQ-d6) & ppm 0.54 (m, 2 H) 0.65 (m, 2 H) 1.56 (m, 4 H) 2.05 (m, 2 H)
2.53 (s, 3 H) 2.81 (t, /=568 Hz, 2 H) 3.36 (m, 1 H) 4.08 {m, J~5.68, 5,68 Hz, 2 H) 6.35 (d, J=5.31
Hz, 1 H) 7.15 (dd, J=8.46, 2.15 Hz, 1 H) 7.23 (dd, J=0.10, 2,63 Hz, 1 H} 7.32 (d, J=2.53 Hz, 1 H)
7.54 (d, J=2.02 Hz, 1 H) 7.68 (d, J=8.59 Hz, 1 H) 8.12 (d, J=3.79 Hz, 1 H) 8.16 (d, J=9.09 Hz, 1
H) 8.52 (d, J=5.05 Hz, 1 H). LC/MS (APCI, pos.). 472.1 (M+H).
Example 101
Preparation of N-cyclopropyl-2-methyl-8-{[7-(2-pyrrolidin-1-ylethoxy)quinolin-4-yljoxy}-1-
benzofuran-3-carboxamide
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This compound was prepared using methods analogous to those depicted
and described in Example 90, using the appropriate amine in place of
methylamine (90-J). '"H NMR (400 MHz, DMSO-d6) 5 ppm 0.54 (m, 2 H)
0.66 (m, 2 H) 0.98 (t, J=7.07 Hz, 3 H) 2.53 (s, 3 H) 2.58 (m, 2 H) 2.80 (m,

W& 1995908F/ I, 2 H) 4.13 (t, J=5.56 Hz, 2 H) 6.35 (d, J=5.31 BizT{IEppod/ep451

(d, J=8.59 Hz, I H) 7.24 (d, J=8.84 Hz, 1 H) 7.34 (s, 1 H) 7.54 (s, | H) 7.68
(d, J=8.34 Hz, 1 H) 8.12 (d, J=3.54 Hz, 1 H) 8.16 (d, J=9.09 Hz, 1 H) 8.52
(d, J=5.05 Hz, 1 H). LC/MS (APCI, pos.): 446.1 (M+H). Example 104
Preparation of
N-cyclopropyl-2-methyl-6-{[7-(2-piperigdja-1-ylethoxy)quinolin-4-ylJoxy}-1-
10 benzofuran-3-carboxamide o~ This compound was prepared using
methods analogous to those depicted and described in Example 90,

using the appropriate amine in place of methylamine (90,1). 'H NMR (400
MHz, DMSO-d6) 5 ppm 0.55 (m, 2 H) 0.6 =505 Hz, 2 H) 1.35 (m, 2
H) 1.45 15 (m,4H)2.60(m,2H)2.67(m,2H)2; 2H)4.19(t,J=5.68 Hz, 2
H) 6.36 (d, J=5.31 Hz, | H).Z.14 (m .20 (d, J=10.36 Hz, 1 H) 7.36
(s, 1 H) 7.54 (s, 1 H) 7.68 J=9.35 Hz, 1 H) 8.15 (d,

J=9.1 S comg!#)\?ng %legg d)l%pgré%suls_flzg Jn'é@mlrscéhé%g(&'?%'mgé’es d)e c%id %nd déscribed

(M+H). Exam Preparation o

m%g?éwﬁr8%y15@?{“?e[ipt’aﬁm* ?‘F@T&H’ﬁW@@fﬁ&xﬂ&‘ﬂ%’t‘?ﬂfﬂﬂgﬁ}‘&y) -2-methyl-|

THou PO PAMBZe DMESk AP IPTHES dBnbBLRESNES HHEgRe Uiy 2.50 (M, 3 H)
pEstiads Bpakigous i6) hosé, depiitett, ) Gescidbes. 3n Exankpla B0(m, 1 H) 7.23
iNg-4h® SRR Al A8, imlgepﬂzoﬁ mgthedamine (20sd) 12,% TERIMR1 1) 8.12

24 s 29 0P £ b AR T SR 04 E ke

=5.31 Hz, I H) 7.08 (m, 1 H) WO 2005/063739
P@H{M/UMEB’PTOM@T"Zﬁ'!(iﬁl'{ﬂz@'mee@ﬂ'@’!—ﬂetﬁqﬂy)‘ﬂw(ﬁr‘*"ﬁ]"xy}“"'“
Hetkdfarah BechtbpRahjde. 21 (d, J=9.35 Hz, 1 H) 8.42 (d, J=5.31 Hz, 1 H),
LC/MS (APCI, pos.): 446.1 (M+H). Example 1 reparation of
6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-
methylbutyl)amino]pyridin-3-yi}-1-benzof
compound was prepared a,@rding
described

This compound was prepared using methods analogous to those depicted and described

carboxamide This
ynthetic scheme depicted and

in Example 90, using the appropriate amine in place of methylamine (90-J).

"H NMR (400 MHz, DMSO-d6) & ppm 0.54 (m, 2 H) 0.65 (m, 2 H} 2.38 (m, 2 H) 2.66 (m, 4 H)
2.81 (m, 1 H) 3.12 (m, 4 H) 4.19 {{, J=5.68 Hz, 2 H) 6.36 (d, J=5.31 Hz, 1 H) 7.15 (m, 2 H) 7.21
(m, 2 H) 7.53 (dd, J=7.20, 2.15 Hz, 1 H) 7.68 (m, 1 H) 8.14 (m, 2 H) 8.52 (d, J=5.31 Hz, 1 H).
L.C/MS {APC), pos.): 487.1 (M+H).

Example 103
Preparation of N-cyclopropyl-6-({7-[2-(ethylamino)ethoxylquinolin-4-y{}oxy)-2-methyl-1-

D/@H
HGCVNK/\ (

benzofuran-3-carboxamide
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25

below. 02N CH3 02N /'+ H N~~NCH /CH3 Pd!C \NCI 2, ~N
N.~~N"CH3 106-A 106-B Fi 106-C O OH H2N CH3 CH3 O O HATU 106
N N~\iIN'CH3 /\ DMF ti H3C,0\ N 106-D 10 106-E To a solution of
2-chloro-5-nitropyridine 106-A and EtN3 (4.7 g, 46.5 mmol) in CH3CN

WQsEHRIy Whs added N,N-dimethylethlenediamine 106-B (4 ACd/1Bgl6#/004151

mmol). The solution was stirred at room temperature for 3 hours,
extracted with EtOAc, washed (brine), dried(MgS0O4) and concentrated to
give N,N-dimethyl-N'-(5-nitropyridin-2-yl)ethane-1,2-diamine 106-C (5.2 g)
as a 15 yellow solid. Hydrogenation of compound 106-C (5.2 g) (with 10%
Pd/C) in EtOH (150 ml) under [H2] (40Qgsi) at room temperature for 15
hours gave compound 106-D (4.7 g) as dark brown oil. To a solution of
compound 106-D (120 mg) in DMF was added Et3N (1.5 eq.) and HATU
(1.2 e hiatromoutdmpe pepmed Afisy beimgistnalehdos bsadigkido dhibdescribed
ﬁ@%&ﬂﬂm&ﬁ@ﬂe@%ﬁspﬂ&e amine in place of methylamine (80-J).

SR e AL ool SRRy I PAZEBH B 316 BRI AT U W 5o 6

1.0 eq.) The solution was stirred at room temperature for 30 minutes

A AR TP (s ol A SRt TH)
pidifedByORIFRA HG-40% EBEERAH DT 504 30MRdiEs) 1B §ife (dhETiRE He, 1
EPpD(ea=B0BE WO 20051663 7.39.00E 1 BEDOAOM 154.05 #1211 'H).NIDIRS (APCI,
40P Mz (1@##h.OROFORM-D) b ppm 2.38 (s, 6 H) 2.69 (m, 2 H) 2.79 (s, 3

1),3.40 {h4 J=5-81 Hz, 2 H) 3.98 (s, 3 H) 6.43 (t, J=5.43 Hz, 1 H) 6.50 (d,

=8.84HZ, 1 H%?.Zl%@, 2 H% 7.34 (d, J=2.02 Hz, 1 H) 7.39 (s, 1 H) 7.44
Raerrrstinn ol -gyplonromyiAamstiy 7 pp sendy fryletionyIguinplim-yilgyl-1-
Bearpiian3-panpeymide\PCl, pos.): 512.1.1 (M+H).

fosod
QL0

This compound was prepared using methods analogous to those depicted and described
in Exampie 80, using the appropriate amine in place of methylamine (80-J).
'H NMR (400 MHz, DMSO-d8) & ppm 0.55 (m, 2 H) 0.66 (m, J=5.05 Hz, 2 H) 1.35 (m, 2 H) 1.45
(m, 4 H) 2.60 (m, 2 H) 2.67 (m, 2 H) 2.81 (m, 2 H) 4.19 (}, J=5.68 Hz, 2 H) 6.36 (d, J=5.31 Hz, 1
H) 7.14 (m, 1 H) 7.20 (d, J=10.368 Hz, 1 H) 7.36 (s, 1 H) 7.54 (s, 1 H) 7.68 {m, 1 H) 8.13 (d,
J=9.35 Hz, 1 H) 8.15 (d, J=9.10 Hz, 1 H) 8.52 (d, J=5.05 Hz, 1 H). LC/MS (APCI, pos.): 486.1
{M+H).

Example 105
Preparation of N-cyclopropyl-6-({7-]2-(dimethylamino)ethoxylquinolin-4-yljoxy)-2-methyi-i-

oty
0

This compound was prepared using methods analogous to those depicted and described

henzofuran-3-carboxamide

in Example 90, using the appropriaie amine in place of maethylamine (90-J).
4 NMR (400 MHz, CD,0D) § ppm 0.58 (m, 2 H) 0.75 (m, 2 H) 2.33 (s, 6 H) 2.63 {s, 3 H) 2.79
(m, 1 H) 2.84 (t, J=5.18 Hz, 2 H) 4.21 (t, J=5.31 Hz, 2 H) 6.40 (d, J=5.31 Hz, 1 H) 7.08 (m, 1 H)
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5 Example 107 Preparation of
6-{[7-(benzyloxy)quinolin-4-ylJoxy}-N-(4,6-dimethylpyridin-2-yl)-2-methyl-I-
benzofuran-3-carboxamid e H3C N'\ CH3 NH I CH3 O\ O N This
compound was prepared using methods analogous to those depicted and

WEHE8RHBEY3.0 in Examples 106, 48, 33 and 28, using the agjsrbpRzit/004151

starting materials. 'H NMR (300 MHz, CHLOROFORM-d) 6 ppm 2.42 (s, 3
H) 2.50 (s, 3 H) 2.85 (s, 3H) 5.30 (s, 2 H) 6.61 (d, J=6.22 Hz, 1 H) 6.85
(s, 1 H) 7.22 (dd, J=8.48, 2.26 Hz, 1 H) 7.41 (m, 5 H) 7.54 (m, 2 H) 8.03
(d, J=8,67 Hz, 2 H) 8.09 (m, | H) 8.39 (d, J=9.23 Hz, 1 H) 8.59 (d, J=6.22
Hz, I H). MS (APCI, m/z) 530.1 (M+1) HBMS Calculated Mass for
C33H27N304(M+): 530.2075 Observed 15 Mass (M+): 530.2091 Mass
Error: 3.08 ppm Example 108 Preparation of
Y24 (@ecl i By By din -2 W) -84 (v et h6)&/ %I |inki- 8D 0 g | 2aee thy41H) 8.42 (d,
ggglg@fm@npg;g@rhgmmq%.;;\4@6_TU@;Xg)N 20 This compound was

e dlélbsing methods analogous to those depicted and described in

48, 33 and 28, using the appropriate starting materials. 'H

iOReD TR R Do A RINIBIG 3 1) 2 68 (5 3 H)
Moty hutyhangnedpytdip-3tylslihpnzofusag-Bgasboxamide o5 (d, J=9.98 Hz, |

H) 7.29 (d, J=8.85 Hz, 1 H) 7.41 (s, 1 005/063739
PCT/IB2004/004151 - 112 7.65 (3@3;2@@1,@61 Hz, 1 H) 7.88 (s,

| H) 8.24 (d, J=8.29 Hz, 1 H) 8.5 .14 Hz, 1"R),10.46 (s, 1 H) MS
(APCI, m/z) 454.1 (M+1) tﬁg%lculated Mass for C27H23N304(M+):
454.1762 Observed Mass “454.1769 Mass Error: 1.66 ppm Example

109 5 Bwpeviatiounoivas prepared according to the synthetic scheme depicted and described

Iyé{oz}”ﬁ-dimethylpyridin-2-y|)-6-[(7-hydroxyquinoIin-4-y|)oxy]-2-methy|-1-

0N Z CHa
f i G
X, + HNTNTCH
N™ a1 : N“‘CH

106-A 188 106-C

CQ

OH
HoN ' 1 \i«—cm3
3 CHy 0 o HATU
oy N,
SR o oI
HaCoo N

106-D

\Y

106-E

To a solution of 2-chloro-5-nitropyridine 106-A and EtN; (4.7 g, 46.5 mmol) in CHaCN
(160 mi) was added N,N-dimethylethlenediamine 106-B (4.1 g, 46.56 mmol). The solution was
stirred at room temperature for 3 hours, exiracted with EtOAc, washed (brine), dried(Mg$S0Q,) and
cancenirated to give N,N-dimethyl-N’-{5-nitropyridin-2-yl)ethane-1,2-diamine 106-C (6.2 g) as a
yeliow solid.

Hydrogenation of compound 106-C (5.2 g} (with 10% Pd/C) in EtOH {150 mf) under [Hal
(40psi) at room temperature for 15 hours gave compound 106-D (4.7 g) as dark brown oil.

To a solution of compound 106-D {120 mg) in DMF was added Et;N (1.5 eq.) and HATU
(1.2 eq.) at room temperature. After being stirred for 10 minutes, o the solution was added 6-[(6-
methoxyquinolin-4-yloxyl}-2-methyl-1-benzofuran-3-carboxylic acid 106-E (1.0 eq.) The solution
was stired at room temperature for 30 minutes, exiracted with EtQAc, washed (brine) and
concentrated. The residue was purified by HPLC (10-40% CH3CN/H,0, over 30 minutes) to give
the title compound 106,



benzofuran-3-carboxamide ¢ Ml CHI p This compound was prepared
using methods analogous to those depicted and described in Examples
106, 48, 33 and 28, using the appropriate starting materials. 10 1H NMR
(300 MHz, DMSO-d6) 6 ppm 2.32 (s, 3H) 2.40is, 3H) 2.70 (s, 3H) 5.75
WEZDHBEB6 (s, 1 H) 6.78 (d, J=6.59 Hz, 1 H) 6.90 (s, 1 H)PCBIHH4/004151
J=8.29, 1.51 Hz, I H) 7.45 (m, 2 H) 7.82 (s, 1 H) 7.88 (d, J=6.03 Hz, 2 H)
8.48 (d, J=8.85 Hz, I H) 8.85 (d, J=6.59 Hz, | H) 10.56 (s, 1 H) MS (APCI,
m/z) 440.1 (M+1) HRMS Calculated Mass for C26H21N304(M+):
440.1605 Observed Mass (M+): 440.1617 Mass Error: 2.89 ppm 15
Example 110 Preparation of
N, 2-dimethyl-6-({7-[(2-0x0-1,3-dioxolan-4-yl)methoxy]quinolin-4-yl}oxy)-1-
benzofuran 3-carboxam ide 20 110 This compound was prepared

aﬁqwii gotonihe, BIbRUFSRARD)S derietes arsigesssibed heloys WOH) 3.46 (t,
8%’ Og%v'%ﬁ'}:?é?éé 532%0&49%%5&43%%3 A6 W =-EAPHER ) 7B R 2 1y 7.34

éd[(#%%.*&ﬂdwoﬁ? . yﬁ&ﬂ“r{fizja%rﬁ%ﬂf’yﬂ &R SR AL S LA Bolfldds 11
BET-i, (GUDEE, (M43 P RSV S 24(0feb R &ty bittiMe (286mg, 2.1 mmol)
5 FERadEMB (386mg, 2.8 5 mmol) in DMF(15 ml-) was stirred at 90C for

%JJ?&BHW@:W@%&%&@;@MW%EW@ TRGRNEIRLIAISY I SSithiRy1-1-
r|f| g uggnggl column chromatography using 0-5%
(E to give
N, 2 dlmethyl -6-((7-[(2-o0x0-1,3-dioxolan-4- yI) ]quinolin-4-yl}oxy)-1-

benzofuran-3-carboxamide 110 (323 mg). N:
@C}E
o 0

s
©/\0 i
This compound was prepared using methods analogous to those depicted and described

10 in Examples 108, 48, 33 and 28, using the appropriate starting materials.

'H NMR (300 MHz, CHLORCFORM-d) & ppm 2.42 (s, 3H) 2.50(s, 3 H) 2.85 (5, 3H) 5.30 (s, 2

H) 6.61 (d, J=6.22 Hz, 1 H) 6.85 (s, 1 H) 7.22 (dd, J=8.48, 2.26 Hz, 1 H) 7.41 (m, 5 H) 7.54 (m, 2

H) 8.03 (d, J=8.67 Hz, 2 H) 8.09 (m, 1 H) 8.38 (d, J=8.23 Hz, 1 H) 8.59 (d, J=6.22 Hz, 1 H}.

MS (APCI, m/z) 530.1 (M+1) HRMS Calculated Mass for C33H27N304(M+): §30.2075 Observed
15  Mass {M+): 530.2091 Mass Error: 3.08 ppm

Example 108

Preparation of N-(4,6-dimethylpyridin-2-yi)-6-{(7-methoxyguinolin4-yi}oxy}-2-methyi-1-

henzofuran-3-carboxamide

20 This compound was prepared using methods analogous to those depicted and described
in Examples 1086, 48, 33 and 28, using the appropriate starting materials.
'H NMR {300 MHz, DMSO-dB) & ppm 2.31 (s, 3 H) 2.39 (s, 3 H) 2.68 (s, 3 H) 3.93 (s 3H) 646
(d, J=4.33 Hz, 1 H) 6.88 (s, 1 H) 7.25 (d, J=9.98 Hz, 1 H} 7.29 (d, J=8.85 Hz, 1 H) 7.41 (s, 1 H)
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'H NMR (400 MHz, CHLOROFORM-D) d ppm 2.75 (s, 3 H) 3.08 (d,
J=4.80 Hz, 3 H) 4.33 (dd, 10J=10.86, 3.54 Hz, | H) 4.47 (m, | H) 4.61
(dd, J=8.59, 6.06 Hz, 1 H) 4.69 (t, J=8.59 Hz, | H) 5.16 (m, J=8.34, 5.81
Hz, 1 H) 5.88 (s, 1 H) 6.49 (d, J=5.31 Hz, .1 H) 7.16 (dd, J=8.59, 2.02 Hz,

wd Hpsbe3istm, 2 H) 7.55 (d, J=2.02 Hz, 1 H) 7.76 (m, 1 H) 8e84/(d20r80k0s1

Hz, 1 H) 8.62 (d, J=5.31 Hz, 1 H). LC/MS (APCI, pos.): 449.1 (M+H).
Example 111 15 Preparation of
7-[(7-hydroxyquinolin-4-yl)oxy]-N,2-dimethylimidazo[1,2-a]pyridine-3-
carboxamide N-Ha H 111 This compound was prepared according to
the synthetic scheme depicted and described below. 20 WO
2005/063739 PCUIB2004/004151 - 1% 0P s p CH3 N~ NH CI :dam N
ICH3 N CH3 HO N 111.8 ~ (O N see general prep. 0N 111-A Scheme 2

JAAC A3 FEQ 4N GHB, 1alley O et THRARLSIEn 85U, Ja 14 Hz, 1
g W33 Gaed Ayt acG0rding iR, RO L ReUPRRLA YIRS B0 aqu:
#5011 7@7<PRspRRY MR M4 A 83 L B th§fiRidazo[ 1,2-a]pyridine-3-c
Erammderi@® 111-C. Following the addition of TFA and reflux,

Priaiayid rootyRHuTEogirrtpAdEN24r)-6-1(7-hydroxyquinolin-4-yhoxy}-2-methyl-1-

benzofuran-3-carboxamide .
HyC,

HH
—
Ny
HO | N/

This compound was prepared using methods analogous fo those depicted and described
in Examples 106, 48, 33 and 28, using the appropriaie starting materials.
"H NMR (300 MHz, DMSQ-dE) & ppm 2.32 (s, 3 H) 2.40 (s, 3 H) 2.70 (s, 3 H) 5.75 (s, 1 H) 6.56
(s, 1 H) 6.78 (d, J=6.59 Hz, 1 H) 6.90 (s, 1 H) 7.37 (dd, J=8.29, 1.51 Hz, 1 H) 7.46 {m, 2 H) 7.82
(s, 1 H)7.88 (d, J=6.03 Hz, 2 H) 8.48 (d, J=8.85 Hz, 1 H) 8.85 (d, J=6.59 Hz, 1 H) 10.66 (s, 1 H)
MS (APCL, m/z) 440.1 (M+1) HRMS Calculated Mass for C26H21N304(Mi+): 440.1605 Observed
Mass (M+): 440.1617 Mass Error: 2.88 ppm

Example 110
Preparation of N,2-dimethyl-6-({7-{(2-oxo-1,3-dioxolan-4-ylimethoxylquinofin-4-yljoxy}-1-

henzofuran-3-carboxamide

10

This compound was prepared according to the synthetic scheme depicted and described

below.
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5 dimethylimidazo[1,2-ajpyridine-3-carboxamide 111 was obtained. 1H
NMR (400 MHz, DMSO-d6) 6 ppm 2.50 (s, 3 H) 2.79 (d, J=4.55 Hz, 3 H)
6.75 (d, J=5.31 Hz, 1 H) 6.98 (dd, J=7.58, 2.53 Hz, 1 H) 7.19 (dd, J=9.10,
2.27 Hz, 1 H) 7.25 (d, J=2.27 Hz, 1 H) 7.37 (d, J=2.02 Hz, 1 H) 7.73 (q,

w02413842391 H) 8.10 (d, J=9.10 Hz, 1 H) 8.62 (d, J=5.31 HRCIH)20Q84T!

J=7.58 Hz, 1 H) 10.55 (s, 1 H). LC/MS (ACPI, pos,): 349.1 (M+H). 10 Note
that 7-hydroxy-N, 2-dimethylimidazo[1,2-a]pyridine-3-carboxamide 111-B
was obtained by the following procedure. To a solution of
4-methoxypyridin-2-amine (prepared as in Org. Prep. & Proc. Int., 29, 1,
117-122, 1997) 2.8g, 22.6 mmol in ethanpl (100 ml) was added ethyl
2-chloro-3-oxobutanoate (6.2 ml, 45.2 H?n'ol) and the resulting solution
heated to reflux for 16 hours under a nitrogen atmosphere. The solvents
were removed in-vacuo an the yellow solid 15 was titrated with o
dichloromethane to extyash the crude product. The dichlorometha {

extracts were co @ thated and purified by flash chromatogriqy ftting
with ethyl acetafg) 10 yteld ethyl PPy
7-methoxy-g-rife yIimidasz&%;g]pyﬂ‘fﬁ?ie:S-carboxyl g 38%, as a

yellow sokid. MR 400MHz (CDCIyr6 9.104{.? 'd, J=7.7 Hz), 6.87
(1H,d, J=2.5Hgz),6.64 (1H, dd, J = 2.7, 7.8H ;4.39 (2H,,9,3=7.0
Hz), 3.87 (3H, s), 2.65 (3H, s), 1.41 (3H, t, J = 7.2 Hz). APCI 20 (pos)
m/z: 235. 5Mier-[ofT 6-47 Jutirtixigofaittd A oxy]-N, 2-dimethyl-1-benzofuran-3-carboxamide
Arinathsoomg- meshimjdaanbndrrlnyidiasedasaneyiatentl. 8 K,Eommaehg, 2.8

g&%&ﬁﬁn(b%m)m%%%%ﬁ%% WRSROARI AN AR xiiedMith EtoAc.
.1 mmol ang the resultin e"i%léljl’gn heateq toqﬁwﬂux or 2 hou

3 rs. A o
fmﬂq%ﬁ?fﬁa&%ff ST AR, PHEIES P15, 85k CRn o TGRSR o 0-5%
eIt b GraiMe NS B RaYEHH KR s diprRbPEdvamaTRauSIin-4-ylioxy)-1-
nesmehgdrii-varboeaivg the @@Sidge was acidified with 1.5 N HCI to pH 3,
apdie (fRUING SOIDNPCHINDIAEBHR 2. PR/ BRDBAHQA Joia0 HD 3MAs4.33 (dd,
;UL%&%%O%WHEH l{"é‘f‘ ?N,;%?‘J) Q%qlﬁﬂ,eiud—-iéfbél,aé?b%?bﬁg ¥'_ﬁc5‘11‘69 (6,859 e, 1H) 5.16
B e Bt T R O Oeb Be) & b@%%ﬁ&%@s) 2 1 1
(@R, @ 3 H7 P9 JE2d8 [ 1H)d - P4 B3 B34 o7 6@ 1A Had! )-8 5%(dy/55.31 Hz,
M2)). BEBBIIAE) p2SISABH (BFHAPCI (pos) m/z: 207.1 [MH+]. 5 To a stirred
soltienr @d1/-methoxy-2-methylimidazo[1,2-a]pyridine-3-carboxylic acid

Dl i AOE it : -
ﬁ*ogéimgjﬁ?%%%‘ﬁn@%%@m”;%%%%ﬁ%ne I el
ﬁ%ﬂ%ﬁ% e (2Min THF, 6 ml, 11.64 mmol) anchMAP (70 mg, 0.58
mmot) sequentially, and the resulting mixtur\stigred at ambient
temperature for 16 hours. The resultin jon was concentrated
in-vacuo and pre-absorbed onto Si02 10 purified by flash

chromatography (eluting with 5 - 8% \SeOH / DCM) to yield 7-Methoxy-N,
2-

114
This compound was prepared according to the synthetic scheme depicted and described below.
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dimethylimidezoll,2-a]pyridine-3-carboxamide, 1.11 g, 87%, as a white
solid. 'H NMR 400MHz (CDCI3) S 9.23 (1H, d, J = 7.9 Hz), 6.84 (1H, d, J
=2.5Hz),6.59 (1 H,dd, J= 2.5, 7.5 Hz), 5.70 (1 H, bs), 3.86 (3H, s),
3.03 (3H, d, J = 4.8 Hz), 2.64 (3H, s). APCI m/z: 220.1 [MH+]. 15 To a

WA HBT-methoxy-N, 2-dimethylimidazo[1,2-a]pyridine-3€aABaKHidES1

(985 mg, 4.49 mmol) in DMF (20 ml) was added sodium thioethylate
(80% pure, 1.86g, 18 mmol) and the mixture heated to 120C for 2 hours.
After cooling to ambient temperature, the reaction was neutralized to pH
6 with 1 N HCI and concentrated in vacuo. The residue was dissolved in
MeOH / H20, pre-absorbed onto SiO2, Qr_wd purified by flash
chromatography (eluting with 90/10/1" % 80/20/5, DCM/MeOH/cNH3) to
yield the crude product-as a yellow solid, which was titrated with MeOH to
yield 7-hydroxy-N, 2-dimethylimidazo[1,2-a]pyridine-3-carbox@migie 111-B,

700 mg, 78%, as a paleiyellow solid. " [NMR 400MHz ( W6) 8
10.44 (1 H, bs), 8.88(1LH, d, J = 7[6¥)¢7.46 (1H, d, I 6.66 (1
H,d,J=2.0 ,dd 4L T8 7'%Biz), 2.8 d, J = 4.6 H2),

2.46 (3H, s). APCI mliz: 206sde jiddrdree EX
N,2-dimethyl-7-{[7-(21torpholin®%<Yféthoxy)qurfiolin-4-y1|bky}imidazo[1,2-
a]pyridine-3-carboxamide 30 112 WO 2005/063739 PCT11B2004/004151
- 116 This compound was prepared accordinqtathe synthetic scheme
depicted and described bﬁ'llpw. O CH3 , '{EHS ~/H SCIOCH3N
Cs2CO3, DMF N HO J—N2112-A 112 :

reflux

HO N
111

The first step of the reaction was carried out according to Scheme Il discussed previously

to yield 7-{[7-(benzyloxy)quinolin-4-ylloxy}-N,2-dimethylimidazo[1,2-ajpyridine-3-carboxamide
111-C.  Following the addition of TFA and reflux, 7-{(7-hydroxyquinolin-4-yl)oxy}-N,2-
dimethylimidazof1,2-a]pyridine-3-carboxamide 111 was obtained. '
'H NMR (400 MHz, DMSO-d8) 8 ppm 2.50 (s, 3 H) 2.7¢ (d, J=4.55 Hz, 3 H) 6.75 (d, J=5.31 Hz, 1
H) 6.98 (dd, J=7.58, 2.53 Hz, 1 H) 7.19 (dd, J=9.10, 2.27 Hz, 1 H) 7.25 (d, J=2.27 Hz, 1 H) 7.37
(d, J=2.02 Hz, 1 H) 7.73 (q, /=4.38 Hz, 1 H) 8.10 (d, J=0.10 Hz, 1 H) 8.62 (d, J=5.31 Hz, 1 H)
9.08 (d, J=7.58 Hz, 1 H) 10.55 (s, 1 H). LC/MS (ACPI, pos.): 349.1 (M+H).

Note that 7-hydroxy-N, 2-dimethylimidazo[1,2-o]pyridine-3-carboxamide 111-B was
obtained by the following procedure. To a solution of 4-methoxypyridin-2-amine (prepared as in
Org. Prep. & Proc. Int., 29, 1, 117-122, 1997) 2.8g, 22.6 mmol in ethanol (100 ml) was added
ethyl 2-chloro-3-oxobutancate (6.2 ml, 45.2 mmol) and the resulting solution heated to refiux for
16 hours under a nitrogen atmosphere. The solvents were removed in-vacuo and the yellow solid
was titrated with dichloromethane to extract the crude product. The dichloromethane extracts
were concentrated and purified by flash chromatography (eluting with ethyl acetate) to yield ethyl
7-methoxy-2-methylimidazof1,2-alpyridine-3-carboxylate, 2g, 38%, as a yellow solid.

'H NMR 400MHz (CDCls) 8 9.10 (1H, d, J = 7.7 Hz), 6.87 (1H, d, J = 2.5 Hz), 6.64 (1H, dd, J =
2.7, 7.8 Hz), 4.38 (2H, g, J = 7.0 Hz}, 3.87 (3H, s), 2.65 (3H, s}, 1.41 (3H, t, J = 7.2 Hz). APCI
(pos) mfz: 235.1 [MH+],

To a solution of ethyl 7-methoxy-2-methylimidazo[1,2-ajpyridine-3-carboxylate (1.8g, 7.7
mmol) in THF (100 mi) and MeOH (50 ml} was added ag. NaOH (11.5 ml, 2M, 23.1 mmol) and
the resulting emulsion heated to reflux for 2 hours. A further aliquot of NaOH was then added
(3.8 ml, 2M, 7.7 mmol) and the resulting mixture heated for a further 2 hours. The solvents were
removed in-vacuo and the residue was acidified with 1.5 N HCl to pH 3, and the resulting solid
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Note that
7-[(7-hydroxyquinolin-4-yl)oxy]-N,2-dimethylimidazo[1,2-o]pyridine-3- 5
carboxamide 112-A was prepared according to Example 111. 'H NMR
(400 MHz, DMSO-d6) 6 ppm 2.49 (s, 3 H) 2.70 (m, 2 H) 2.78 (d, J=4.80

WRRSPPBBEA (m, 4 H) 4.23 (M, 2 H) 6.75 (d, J=5.05 Hz, 1 POBIBSMdi+151

J=7.58,2.53 Hz, 1 H) 7.24 (dd, J=9.10, 2.53 Hz, | H) 7.31 (d, J=2.53 Hz, 1

H) 7.41 (d, J=2.02 Hz, 1 H) 7.70 (d, J=4.55 Hz, | H) 8.07 (d, J=9.09 Hz, 1

H) 8.62 (d, J=5.31 Hz, 1 H) 9.07 (d, J=7.58 Hz, 1 H). LC/MS (PCPlI, pos.):
462.2 10 (M+H). Example 113 Preparation of
7-fluoro-6-[(7-methoxyquinolin-4-yl)oxyl;2-methyl-N-(6-morpholin-4-
ylpyridin-3-yi)-1-benzofuran-3-carboxamide C~N NHI| CH3 F H3C.O N

15 This compound was prepared according to the synthetic scheme
depititectantl deskeibeth betevank 8d-P va@iHoHByidRH -TethogykdCnkthylimidazo[1,2-

Hfdiie3-ddmbhylc ackil 34y T6%, %éé&@wM&&l\@chHZClé OH CHFZS\}(Z)
O
6.76 (1H, dd, J= 2.6, 7.5 Hz), 3.82 (3H, s), 2.45 (3H, s APCi (pos) m/z: 207.1 [MH+].

To a stirred solution of 7-methoxy-2-methyfimidazo[1,2-a)pyridine-3-carboxylic acid (1.2g,
5.82 mmol) in DMF (25 ml) was added EDCI (1.23g, 6.41 mmol), HOBt (0.87g, 6.41 mmol), N-
methyl morpholine (767 ul, 11.64 mmol), methylamine (2M in THF, 6 ml, 11.64 mmol) and DMAP
(70 mg, 0.58 mmol) sequentially, and the resulting mixture stimed at ambient temperature for 16
hours. The resulting solution was concentrated in-vacuo and pre-absorbed onto Si0, and then
purified by flash chromaiography (eluting with § — 8% MeOH / DCM) to yield 7-Methoxy-N, 2-
dimethylimidazo]1,2-alpyridine-3-carboxamide, 1.11g, 87%, as a white solid.
"H NMR 400MHz (CDCly) 5 9.23 (1H, d, J = 7.9 Hz), 6.84 (1H, d, J = 2.5 Hz), 6.59 (1H, dd, J =
2.5, 7.5 Hz), 5.70 (1H, bs), 3.86 (3H, s), 3.03 (3H, d, J = 4.8 Hz), 2.64 (3H, s). APCI m/z: 220.1
[MH+].

To a solution of 7-methoxy-N, 2-dimethylimidazo[1,2-aJpyridine-3-carboxamide (285 mg,
4.49 mmol) in DMF (20 mi) was added sodium thioethylate (80% pure, 1.86g, 18 mmol) and the
mixture heated to 120°C for 2 hours. After cooling to ambient temperature, the reaction was
neutralized to pH 6 with 1N HCI and concentrated in vacuo. The residue was dissolved in MeOH /
H,0, pre-absorbed onto SiO,, and purified by flash chromatography {eluting with 90/10/1 —
80/20/5, DCM/MeOH/cNH3) fo yield the crude product as a yellow solid, which was fitrated with
MeOH to yield 7-hydroxy-N, 2-dimethylimidazol1,2-a}pyridine-3-carboxamide 111-8, 700 mg,
78%, as a pale yellow solid.
"H NMR 400MHz (DMSO dg) 3 10.44 (1H, bs), 8.88 (1M, d, J = 7.6 Hz), 7.46 (1H, d, J = 4.6 Hz),
6.66 (1H, d, J = 2.0 Hz), 6.60 (1H, dd, J = 2.5, 7.3 Hz), 2.80 (3H, d, J = 4.6 Hz), 2.46 (3H, s).
APCH mfz: 206.1 [MH+].
Example 112
Preparation of N,2-dimethyi-7-{[7-(2-morpholin-4-ylethoxy)quinolin-4-ylJoxy}imidazo[1,2-
a]pyridine-3-carboxamide

12
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0+CNJC C92CO30IFI.NNH DMSOiCH, H3C.C NH3N C 113-G
113-H HSCO 'N 113 2-fluoro-3-methoxyphenol 113-A, which was
prepared in a similar manner to a published procedure (Bioorg.
Med.Chem.Lett.; EN; 10; 18; 2000; 2115 - 2118), was dissolved in

wanhsrera? 5 THE (75 ml-) to which NaH (3.8 g, 95.0 mmoBGFASHd¢ e 151

and stirred for 0.5 h at 0 C. Next, 3- bromo-2-oxopropanoic acid 113-B
was added to the reaction mixture. Note that 3-bromo-2- oxopropanoic
acid was prepared according to a published procedure (J.Biol.Chem.; 164;
1946; 437) except that NBS was used in place of bromine. The reaction
mixture was then stirred for 1.5 h. The,splution was diluted with 100 mL
with EtOAc and partitioned between Hﬁ?(SO mL). The 10 aqueous layer
was neutralized with 3N HCI to about a pH of about 2, after which 100 mL
of EtOAgswamaldedanipaisaciad wids yRnipinen 36y dnienpitidahd described

. The combined organic layers were dried over Na2S0O4 and
concentrated to give 3-(2-fluoro-3-methoxyphenoxy)-2- oxobutanoubamd
113-C. The residue rggen up in 50 mL of CH2CI2 and MSA (2

30.4 mmol) and 'ﬁ for 1Q.h. H20 (50 ml-) was then a ré%
solution and pa iti With EtO Qgnl-) followed by c on’of

the organlc layer. The crude product was t |ssolve RO mL of
diethyl etferf(2Q mL) and n- heptaps, (BRAFM :@n the mixture to

give 7HRI0F0-8C methoxy-2-methyl-1- benzofuran 3 cArboxylt acid 113-D
(1.86 g, 28%) a2 white solid. HPLC: Rt 3.76 min. (95 %%fea). 20 'H
NMR (P& O-d 34 00 M AR -Bydrdxiquiidih-bshoxy BR, L ihethylrsida | H2)rpyridine-3-
Cebiodehiat 4 2l Rl Aref??%go% ko Bhatrrdie {8H, S)- LEIMSI(ESD (M +
Tl peiromgisbiselult o %?%"ﬁ”a%%@é? gé}ﬂz’% 264
éﬁd‘é&h&%ﬁé’%&lb’ﬁéﬁ ?r(dav'd?o‘i?\h‘ﬁsé ‘fﬁérﬁ%ﬁf’%n’d réd3dr ihahf g V=210,
pregiatdtefoahidgs/ B8 Reatht d-dad. difdtedingithH 200 (d0/md. 55l 1 H) 8.07 (d,
fULermﬁH@ 2B)\eeil (d-flkmso16hyEyoor-aruetisgiHb e rzofiarars cathmstias2.2
i, 13-E (0.65 g, 89%) as atan solid. HPLC: Rt 3.17 min. (98 % area).
O§lg63739 PCT/IB2004/004151 -118

Preparatlon of 7-fluoro-6-[{7-methoxyquinolin-4-yljoxy]-2-methyl-N-{6-morpholin-4-
yipyridin-3-yi)-1-benzofuran-3-carboxamide

joel
Hilg ey

This compound was prepared according to the synthetic scheme depicted and described

below.
HC 9 THF HG §
2l OH * Bf\)H(OH HeC. /Q\O)\Q)LOH
F o NaH © E o
T13-A 1138 113-C
0 CH
MSA \ on _CHClo
CHaClo  HaC g BBra CHa HiC.g
F
113-D 113 E T13-F
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'H NMR (DMSO-d3, 400MHz) 8: 13.01 (1H, bs), 10.01 (1H, bs), 7.44 (1H,
d, J=8.8Hz),6.95, (1H,t J=8.4Hz),2.08(3H,s). LRMS (ESI) (M +
H") m/z: 209.2. 4-chloro-7-methoxyquinoline 113-F (prepared according to
Scheme | described previously) was then added according to Scheme |l

WeeeR9e Breviously to yield 7-fluoro-6-[(7- 5 PCT/IB2004/004151

methoxyquinolin-4-yl)oxy]-2-methyl-1-benzofuran-3-carboxylic acid 113-6.
6-morpholin-4 ylpyridin-3-amine 113-H, which is commercially available
from BIONET, was then added according to Scheme IV(iii) to yield the
final product 7-fluoro-6-[(7-methoxyquinolin-4-yl)oxy]-2-
methyl-N-(6-morpholin-4-ylpyridin-3-yl);}sbenzofuran-3-carboxamide 113.
'H NMR (DMSO-d3, 400MHz) 8: 10.05 (1H, s), 8.56 (1H, d, J = 5.3 Hz),
8.40 (11-1, s), 8.22 (1H, d, 10J=9.1 Hz), 7.86 (1 H, dd, J = 9.0, 1.9 Hz),
7.60 (1 H,d,J=8.6 Hz), 7.38-7.34 (2H, m), 7.28 (1H, dd, J=9.1, 2.5
Hz), 6.83 (1H, d, J = 9.1 Hz), 6.43 (11-1, d, J = 5.1 Hz), 3.89 (3H, s), 3%‘);5

(4H, 1,3 = 5.0 Hz), 3.34 (4H,% .4 5.0 Hz), 2.66 (3H, 5). HRMS (ESI)}
C29H26EN4Q5 (M n H) m 529, 15@7 Found: 529.1888. Anall
(C29H2 i9d: C, *63 ' H, 498N, 10.25. FouRgng,

63.49; H, M%) N 9 Example 11 repratlon of CHy

7-fluoro-6-[(7- mefﬁ%xyq nolin-4-yl)oxy¥2-methyl-N-(3-morph@lif-4%lprop
yl)- 1-benzofuran-3-c gyppoxamider-o INONH C H3C.0 4

N 114 20 This compound was preparecf using methods"anal@‘ous to those
depicted and described in Example 113, but where the appropriate amine
(commercially available from ALDRICH) was added in place'd? 113-H. 'H

NMR (DMSO-d3, 400MHz) 8: 'H NMR (DMSO-d3, 400MHz) S: 8.62 (1H,

d, J = 2345m; 38‘"8?(9“"(‘19’39'@’ 312-8, whigh) ‘“892‘69(&3451? {n 3 sinylgy PPE)"“?’"&L"(E“*’"SWG
Hrodedure Boddg ) MEMBHEBCEE2 BN, 783200DH3 1 25-di 18) ~wBsAjish@veiiz anhydrous
&P (Ainid td whiznlNER) (3B Y dBbmPeiPwaR bdbbotaddsitradltit)o 8.46t3.30 Next, 3-

%gyﬁ? ?%\?;S%Sg icsgbl% q;}3(é|_!m§s ‘!\daéiqoﬂﬁz M§M§ &Eﬁl e. Note that 3-bromo-2-

d: 4
(@‘29’%&'&3@%%@%;&3@@5@%9&3 §§8€qsg§§rgﬁe%nrféﬂlo§cfém 164; 1946;

437) except that NBS was used in place of bromine. The reaction mixture was then stirred for 1.5
h. The solution was diluted with 100 mL with EtOAc and partitioned between H,O (50 mL). The
aqueous layer was neutralized with 3N HCI fo about a pH of about 2, after which 100 mL of
EtOAc was added and exiracted with supplementary EtOAc (2 X 50 mL). The combined organic
layers were dried over Na,SO, and concentrated to give 3-(2-fluoro-3-methoxyphenoxy)-2-
oxobutanoic acid 113-C,

The residue was taken up in 50 mL of CH,CL and MSA (2.0 ml, 30.4 mmol) and stirred
for 10 h. HyO (50 mL) was then added to the solution and partitioned with EtOAc (50 mlL)
followed by concentration of the organic layer. The crude product was then dissolved in 20 mi. of
diethyl ether (20 mL) and n-heptane (50 mL) was added to the mixture to give 7-fluoro-6-
methoxy-2-methyl-1-benzofuran-3-carboxylic acid 113-D (1.86 g, 28%) as a white solid. HPLC:
R, 3.76 min. (95 % area).
H NMR (DMSO-ti3, 400MHz) 8: 13.12 (1H, bs), 7.62 (1H, d, J = 8.8 Hz), 7.23, (1H, t, J = 8.4 Hz),
3.93 (3H, s), 2.75 (3H, 5). LRMS (ESI) (M + H") m/z: 223.1.

Dissolved 113-D (0.78 g, 3.49 mmol) in CHzCl; (10 mL) and cooled to 0 °C. BBrs (7.0
mL, 7.0 mmol, 1.0 M in CH,Cl;) was then added to the solution in a drop-wise fashion and stirred
for 1hour with a precipitate forming. The reaction was diluted with H,0 (20 mL) and filtered o
yield 7-fiuoro-6-hydroxy-2-methyi-1-benzofuran-3-carboxylic acid 113-E (0.85 g, 89%) as a fan
solid. HPLC: R, 3.17 min. (98 % area).
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Found: C, 62.59; H, 5.56; N, 8.09. WO 2005/063739 PCTIIB2004/004151
-119- Example 115 Preparation of
N-cyclopropyl-2-methyl-6{[7-(2-plperazin-1-ylethoxy)quinolin-4-ylJoxy}-
Ibenzofuran -3-carboxamide 5 115 This compound was prepared using

wioelhgosmaalogous to those depicted and described 10 in exanpindidais:

where the appropriate amine (commercially available from ALDRICH) was
used in place of methylamine (90-J). 'H NMR (400 MHz, DMSO-D6) d
ppm 0.54 (m, 2 H) 0.65 (m, 2 H) 2.38 (m, 2 H) 2.66 (m, 4 H) 2.81 (m, | H)
3.12 (m, 4 H) 4.19 (t, J=5.68 Hz, 2 H) 6.36 (d, J=5.31 Hz, 1 H) 7.15 (m, 2
H) 7.21 (m, 2 H) 7.53 (dd, J=7.20, 215Hz 1H)7.68(m,1H)8.14(m,?2
H) 8.52 (d, J=5.31 Hz, 1 H). 15 LC/MS [APCI, pos.): 487.1 (M+H).
Example 116 Preparation of

AR S AN gf tay ey Mﬁ?%?ﬁ%%ﬁ?ﬁﬂ%”é‘?ﬁ? Ha) 6.5,
dfithoke S%Héiﬁeﬂaé b LSl

0z“éwo 2005/063739
PCT/I B?emrmbmes'lowmofﬂa AnpF I—(H‘P&Wa RN dOHSShemp Of [escribed

TidvidudtyDwit Bhen added according to Scheme il described previously to yield 7-fluoro-6(7-
methoxyauinolin-4-yljoxyl-2-methyl-1-benzofuran-3-carboxylic acid 113-G. 8-morpholin-4-
yipyridin-3-amine t13-H, which is commercially available from BIONET, was then added
according to Scheme V(i) to yield the final product 7-fluoro-6-[(7-methoxyquinalin-4-yi)oxy]-2-
methyl-N-(6-morpholin-4-ylpyridin-3-yl}-1-benzofuran-3-carboxamide 113.

'H NMR (DMSO-d3, 400MHz) &: 10.05 (1H, s), 8.56 (1H, d, J = 5.3 Hz), 8.40 (1H, s), 8.22 (1H, d,
J=9.1Hz), 7.86 (1H, dd, J = 9.0, 1.9 Hz), 7.60 (1H, d, J = 8.6 Hz), 7.38-7.34 (2H, m), 7.28 (1H,
dd, J = 9.1, 2.5 Hz), 6.83 (1H, d, J = 8.1 Hz), 6.43 (1H, d, J = 5.1 Hz), 3.89 (3H, s), 3.65 (4H, t, J
= 50 Hz), 3.34 (4H, t, J = 5.0 Hz), 266 (3H, s). HRMS (ESI) CuHFNOs (M + HY nmvz:
Calc.529.1887; Found: &529.1888. Anal. (CahasFN4Os51.0 Hy0) Cale'd: C, 63.73; H, 4.98; N,
10.25. Found: C, 63.49; H, 4.75; N, .94,

Example 114

Prepration of 7ftuoro-6-[{7-methoxyquinoclin-4-yljoxy]-2-methyi-N-{3-morpholin4-yipropyl)-
1-benzofuran-3-carboxamide

This compound was prepared using methods analgous fo those depicted and described

in Example 113, but where the appropriate amine (commercially available from ALDRICH) was
added in place of 113-H.
H NMR (DMSO-d,, 400MHz) 5: "H NMR (DMSO-ds, 400MHzZ) §: 8.62 (1H, d, J = 5.3 Hz), 8.30
{1H, d, J = 9.1 Hz), 8.20 (1H, t, J = 5.6 Hz), 7.64 (1H, d, J = 8.6 Hz), 7.46-7.39 (2H, m}), 7.34 (1H,
dd, J = 9.4, 2.5 Hz), 6.50 (1H, d, J = 5.1 Hz), 3.96 (3H, s), 3.58 (4H, t, J = 4.3 Hz}, 3.46-3.30 (4H,
m), 2.68 (3H, s), 2.61 (4H, t J = 6.6 Hz). HRMS (ESI} CuHxFN:Os (M + H') m/z. Calc.
404.2091; Found: 494.2103. Anal. (CxHueFNsOs1.2 H:0) Calc'd: C, 62.95; H, 5.85; N, 8.16.
Found: C, 62.58; H, 5.56; N, 8.09.
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120 mg of
N,2-dimethyl-6-({7-[(2-ox0-1,3-dioxolan-4-yl)methoxy]quinolin-4-yl}oxy)-1-
benzofuran-3-carboxamide 116-A (as prepared in Example 110) was
treated with 20% NaOH 5 (0.5 ml-) in MeOH (2 ml-) at room temperature

wip rds/6838%olution was then extracted with EtOAc. The coRr¢arigasedoo4151

residue was purified by HPLC using 10-40% CH3CN/H20 over 30 min. to
give
6-{[7-(2,3-dihydroxypropoxy)quinolin-4-ylJoxy}-N,2-dimethyl-1-benzofuran-
3-carboxamide 116.'H NMR (400 MHz, DMSO-D6) 6 ppm 2.57 (s, 3 H)
2.76 (d, J=4.55 Hz, 3H)344(t‘]551 ,2 10H) 3.82 (m, 1 H) 3.98
(dd, J=10.11, 6.32 Hz, 1 H) 4.13 (dd, J= 19711, 4.04 Hz, 1 H) 4.68 (t,
J=5.68 Hz, | H) 4.99 (d, J=5.05 Hz, 1 H) 6.37 (d, J=5.31 Hz, | H) 7.16 (dd,
J Exampie211d Hz, 1 H) 7.24 (dd, J=9.10, 2.53 Hz, 1 H) 7.33 (d, J=2.53 Hz,

) - o
Gt e T;;}’ el T S i -
I\'}i’fpﬁ" 153 xé‘r’ﬁ’b e reparation of
N-[5-(aminomethyl)pyridin-2-yl]-6-[(7-methoxyqguinolin-4-yl)oxy]-2-methyl-I-

benzofuran-3-ca rboxam ide 20 117 This compowas prepared

2005/063739 PCT/IB2004/004151 -121 (BOZf20 Boc,~ NC (
1.BH3-THF(7 eq.), rt 1h H %Nu N NH2 THE N NI 117-A 86%
117-B 117-C OH NH2 CH ‘

11

117-D7.HC'\INwO\IO
CH3 HATU,75C HaC-O N

8

This compound was prepared using methods analogous to those depicted and described
in Example 90, where the appropriate amine (commercially available from ALDRICH) was used in
piace of methylamine (90-J).

'H NMR (400 MHz, DMSO-D6) d ppm 0.54 (m, 2 H) 0.65 (m, 2 H) 2.38 (m, 2 H) 2.66 (m, 4 H)
2.81 (m, 1 H) 3.12 (m, 4 H) 4.19 (t, J=5.68 Hz, 2 H) 6.36 (d, J=5.31 Hz, 1 H) 7.15 (m, 2 H) 7.21
(m, 2 H) 7.53 (dd, J=7.20, 215 Hz, 1 H) 7.68 (m, 1 H) 8.14 {m, 2 H) 8.52 {d, J=5.31 Hz, 1 H).
LC/MS (APCH, pos.); 487.1 (M+H).

Example 116 A

Preparation of 6-{[7-(2,3-dihydroxypropoxy)quinolin-4-ylJoxy}-N,2-dimethyi-1-benzofuran-
3-carboxamide

This compound was prepared according fo the synthetic scheme depicted and described

below.



5

10

15

20

2.50% TFA IN CH2Ci2 rt.2h 117 To a solution of 6-aminonicotinonitrile
117-A (5.0g, 42 mmol) was added a solution of 1 M BH3-THF (294 mL,
294 mmol) at OC (prepared as in J.Org. Chem., Vol. 38, No. 5, 1973). The
5 reaction was stirred at room temperature for 1 hour. The reaction

wonireaeWwas then slowly pored into ice water. 100 mL 4N HBI' W (ud et 51

and stirred for 20 min. The solution was basified with NH4OH to pH of
about 11, and then concentrated. THF (300mLX2) was added to the
mixture followed by addition of solid KOH (excess). The suspension was
stirred. The THF layer was collected by filtration and concentrated to give
5-(aminomethyl)pyridin-2-amine 117- 8#4 .3g). 10 A solution of 117-B (4qg,
32.5 mmol), (Boc)20 (7g, 32.5 mmol) a 4 EBN (6.5g, 64.5 mmol) in
THF(150 mL) was stirred at room temperature overnight. 2.1g of tert-butyl
(6-aminopyridin-3- yl)methylcarhgmate 117-C was isolated b s'ﬁga gel
chromatography(0-5% MeO 2). 117-C was coupled Vit
6-[(7-methoxyquinolin-4-yl 8thyl-l-benzofuran-3¢ cirbexsylic acid
117-D (as prepared in e |l dik¥s8ed previouslyj. te¥ work up the

mixture 15 was tre it 50% TFA in CH2CI2 (0 §iv2
N-[5-(aminom¢&§g()%yridin-2-y|]-6-[(7- Hg;r‘
methoxyquinolin-4-ylaxy]-2-methyl-1-benzefutan-3-cggboxamide 117-E.

1H NMR (400 MHz, DMSO-D6) 6 ppm 2.65 (s, 3 H) 3.93 (d, J=10.61 Hz, 3

H) 4.02124, Jub.56 Hi.2-Arret§H0{(Joted Bidipxdian 7B iutoky8uid dbi:4-ylloxy)-1-
Be2drianladhrbAdniin 21BN /(@D dpated A kbtndieH) 6} §bd dredted. 3d20od NaOH

s 0 ﬁ%ebﬁ %? JEB’mJ: %Jré%r 4 £ A Mort (B8R GirfRd with
%é;%glghi £en %ESer% C%{jlg? vaas purrfied E)y H&C%%%fm-zm% (gHaCN)HZO over 30 min.

fe-[ebRFithbRE R PRaRPS IR EoRinrhute kv PR furarnstagoxamide
a6 zofuran-3-carboxamide WO 2005/063739 PCT/1B2004/004151 -122-

138k 400 MPL WMbDAB s QRAT e S A AN RT QAN STIRAB R PY AN, t9=5 56 Hz, 2
Eh‘f’é@ '? %@@Mﬂ%qwbﬂdrﬂlpﬁg%HJJJWZ Bmﬂ%en%t '%=5.68
5!

Fod S0 BRI sl 56 S

kg, % 253(h7, 3 W)773%1(d=%512@z H2, 196 C?.féﬁ@?, H3=BHd 7% (4, MpB-34 Hz, 1
BILBIRIGN I B3I 2(83/60209 H), 8.2 €150 R HFBB6HE! 1340 1 XNz (APE]) Bo3.8 423.0
QW+]-])—76.06 Hz, 1 H) 8.91 (d, J=2.53 Hz, | H) 10.41 (s, | H) LC/MS (APCI,

%%r)": fon7 (M+H). 10 Example 119

Preparation of N-[5-{aminomethyl}pyridin-2-yI}-6-[(7-methoxyquinoiin-4-yloxy]-2-methyl-1-
benzofuran-3-carboxamide

117

This compound was prepared according fo the synthetic scheme depicted and described
below.
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Preparation of
4-{[4-({2-methyl-3-[(methylamino)carbonyl]-1-benzofuran-6-yl}oxy)quinolin
- 7-ylJoxy}butanoic acid "C 15 119 This compound was prepared
according to the synthetic scheme depicted and described below. WO

wQ0087068739 PCTRB2004/004151 -123 0 CH3 NH oNHHICFEBOBi@04151

CH3 Br~x0.0H3 / Ha0.0--/~0 N 10 HO\ N 119-B 119-A0 CH3 NH -i\
CH3 O 0NaOH 01 HO-.MO N 10 119 A solution of
6-[(7-hydroxyquinolin-4-yl)oxy]-N,2-dimethyl-1-benzofuran-3-carboxamide
119-A (200mg, 0.57 mmol), methyl 4-bromobutanoate (155mg, 0.85
mmol), and Cs2CO3 (433 5mg, 1,14 r&m_ol) in a mixed solvent of CH3CN
(4 mL) / DMF(1 mL) was heated to 65C overnight. The reaction mixture
was extracted with EtOAc, concentrated and dissolved in 5 mL of MeOH.
To the sms adebadr N, NﬁOH lﬁThe sabdtion wassttied at
room temp foF Zoours and then heg @0 BOE for 2 hGursSw
solution was ggldlfled with AcOH to a pH ak«about 6 and extracted W|th
EtOAc. The concentrated residue was purified by HPLC using 2@-.40 60%
CH3CN/H20 over 30 min. to give
4-{[4-({2-methyl-3-[(methylamino)carbonyl]-1-benzofuran-6-

oH ~ N
S—cHy o eN
9 © ' NH
by, 17D
o ) D—cH,
1.0 N v} #]
T 20
HATU, 75C HiG- 7

2. 50% TFA IN CH2C12 c
" 2h

17

To a solution of 8-aminonicotinonitrile 147-A (5.0g, 42 mmol) was added a solution of 1 M
BH,-THF (294 mL, 294 mmol) at 0°C (prepared as in J.Org. Chem., Vol. 38, No. 5, 1973). The
reaction was stirred at roor temperature for thour. The reaction mixture was then slowly pored
into ice water. 100 mL 4N HC! was added and stirred for 20 min. The solution was basified with
NH,OH to pH of about 11, and then concentrated. THF (300mLX2) was added to the mixture
foliowed by addition of solid KOH (excess). The suspension was stired. The THF layer was
collected by filtration and concentrated to give 8-(aminomethyl}pyridin-2-amine 117-B (4.3g}).

A solution of 147-B (4g, 32.5 mmol), (BockO (7g, 32.5 mmol) and EtgN (6.5g, 64.5 mmol)
in THF(150 mL) was stirred at room temperature overnight. 2.1g of terf-buty! (6-aminopyridin-3-
yl)methylcarbamate 117-C was isolated by silica gel chromatography(0-5% MeOH/CHCly).

117-C was coupled with &-[(7-methoxyquinolin-4-ylioxy]-2-methyl-1-benzofuran-3-
carboxylic acid 117-D (as prepared in Scheme |l discussed previously). After work up the mixture
was freated with 50% TFA in CHCh fo give N-{5-(aminomethyl}pyridin-2-y}-6-[(7-
methoxyquinolin-4-yljoxy}-2-methyl-1-benzofuran-3-carboxamide 117-E.

"H NMR (400 MHz, DMSO-D6) & ppm 2.65 (s, 3 H) 3.83 (d, J=10.61 Hz, 3 H) 4.02 (g, =556 Hz,
2 H) 6.70 (d, /=6.32 Hz, 1 H) 7.30 (dd, J=8.58, 2.02 Hz, 1 H) 7.47 (m, 2 H) 7.75 (d, J=2.02 Hz, 1
H) 7.81 (d, J=8.34 Hz, 1 H) 7.89 (dd, J=8.58, 2.27 Hz, 1 H) 8.17 (m, 4 H) 8.39 (m, 1 H) 8.79 (d,
J=6.06 Hz, 1 H) 10.74 (s, 1 H). LC/MS (APCI, pos.). 455.1 (M+H).

Example 118

Preparation of N-{6-(aminomethyi)pyridin-3-y1]-6-](7-methoxyquinolin-4-yl)oxy)-2-methyi-1-
benzofuran-3-carboxamide



10

15

yl}oxy)quinolin-7-ylJoxy}butanoic acid 119. 1H NMR (400 MHz, DMSO-D6)
6 ppm 2.27 (m, 2 H) 2.69 (t, J=7.20 Hz, 2 H) 2.88 (s, 3 H) 3.06 (d, J=4.55
Hz, 2 H) 4.42 (t, J=6.44 Hz, 2 H) 6.67 (d, J=5.31 Hz, 1 H) 7.47 (dd,
J=8.46, 2.15 Hz, | H) 7.53 (dd, J=9.22, 2.40 Hz, 1 H) 7.63 (d, J=2.53 Hz,

W M08, J=2.27 Hz, 1 H) 8.08 (d, J=8.34 15 Hz, 1 H) 8 BCI(H32984/0645 51

Hz, 1 H) 8.47 (d, P-9.10 Hz, I H) 8.82 (d, J=5.31 Hz, | H) 12.41 (s, 1 H).
LC/MS (APCI, pos.): 435.1 (M+H). Example 120 Preparation of
{[4-({2-methyl-3-[(methylamino)carbonyl}-1-benzofuran-6-yl}oxy)quinolin-
7-ylloxy}acetic acid 20 WO 2005/063739 PCT/IB2004/004151 -124 CHI
[tIS'( 120 This compound was preparggzagcording to methods analogous
to those depicted and 5 described in EXample 119, except that methyl
2-bromoethanoate is used instead of methyl 4- bromobutanoate. 'H NMR
(400 MHz, CHLOROFORM-D) 6 ppm 2.72 (s, 3+ 3.04 (d, J=4.04 Hz, 2
H) 4.85 (s, 2 H) 6.56 (m, 1 H) 7.15 (dd, J=8.9932.02 Hz, 1 H) 7.32 (d,
J=2.02 Hz, I H) 7.39 (m, 1 H) 7.47 (dd, J=9.35,2.27 Hz, 1 H) 7.55 (d,
J=2.27 Hz, I H) 7.83 (d, J=8.34 Hz, 1 H).g
LC/MS (APCI, pos.): 407.0 (M+H). E gl T21 Preparation of
N-(4,6-dimethylpyridin-2-y|)-mq?-(z-pyrrolidin-l-ylethoxy)quInoIin
- 4- ylJoxy)-1-benzofuran-3-c e H3C N/\CHs f j ONH\I
~0-CH3 0 N~,/~O\ N 15 121 This compound was prepared according to

the Syn{ugti&%%ggmewgg L%E)%geg régccojr%%ﬂ 'Regemgégvgnalcgous to those depicted and

described in Example 117 using appropriate starting materials.

H NMR (400 MHz, DMSO-D6) 5 ppm 2.65 (d, J=8.84 Hz, 3 H) 3.94 (s, 3 H) 4.13 (m, 2 H) 6.65
(d, J=6.06 Hz, 1 H) 7.31 (dd, J=8.46, 2.15 Hz, 1 H) 7.45 (m, 3 H) 7.76 (d, J=2.02 Hz, 1 H) 7.86 (d,
J=8.59 Hz, 1 H) 8.15 (dd, J=8.34, 2.53 Hz, 1 H) 8.22 (m, 2 H) 8.36 (d, J=9.10 Hz, 1 H) 8.78 (d,
J=6.06 Hz, 1 H) 8.91 (d, J=2.53 Hz, 1 H) 10.41 (s, 1 H) LC/MS (APCI, pos.). 455.1 (M+H).
Example 119

Preparation of 4-{[4-{{2-methyi-3-[(methylamino)carbonyl]-1-benzofuran-6-yl}oxyjquinolin-
7-yljoxy}butanoic acid ' "

119

This compound was prepared according to the synthetic scheme depicted and described

halow,
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156

20

WO 2005/063739 PCTIIB2004/004151 - 125 0 CH3 CIO0 CH3\I\CHS3
O Scheme IO OO\IN\VIVCH3/1\ HOO\N 121-A 121.0 121-C 00CH3
OfCHa TFA 0 \4(OO H3 Br--Br 0413 O CH3 reflex, 2h K2CO3, DMF \ | ~.
Hp N Br--/'N 121-D 121-E 0 CH3 O O OH CNH CH3 CH3 p O O O DMF

woOzNa@¢373¢% (\ N-/'ON N-/-ON 121-F 121-G H3C N) \ CHECTHB Q4¢P 151

N\/HN\IO CH3 CH3 HATU,DMF/I\N N-.~O\121 5 A solution of
methyl 6-{[7-(benzyloxy)quinolin-4-ylloxy}-2-methyl-1-benzofuran-3-
carboxylate 121-C (9.38g) in TFA (100ml) was heated to reflux for 2
hours. TFA was removed by evaporation under vacuum. The residue was
extracted with EtOAC, washed (sat. I\_Ie}g)_, dried

0 r
NH

0, FHa

NH 3 CHg
Non 0 9 ©
» CHg Er\/\/'k O,CH3 m

3
-

NaOH : )\\
e
N

119

A solution of 6-[(7-hydroxyquinolin-4-yljoxy]-N,2-dimethyl-1-benzofuran-3-carboxamide
119-A (200mg, 0.57 mmol), methyl 4-bromobutanoate (155mg, 0.85 mmol), and Cs;CO; (433
mg, 1.14 mmol) in a mixed solvent of CH,CN (4 mL) / DMF(1 mL) was heated to 65°C overnight.
The reaction mixture was extracted with EtOAg, concentrated and dissolved in 5 mL of MeOH.
To the solution was added 1N NaOH (1 mL). The solution was stirred at room temperature for 2
hours and then heated fo 60°C for 2 hours. The solufion was acidified with AcOH to a pH of
about 6 and extracted with EtOAc. The concentrated residue was purified by HPLC using 20-
60% CHZCN/H,0 over 30 min. to give 4-{[4-({2-methyl-3-[{methylamino)carbonyl]-1-benzofuran-6-
ylloxy)quinolin-7-ylJoxy}butanoic acid 119.
TH NMR (400 MHz, DMSO0-D8) & ppm 2.27 {m, 2 H) 2.69 (t, /=7.20 Hz, 2 H) 2.88 (s, 3 H) 3.06 (d,
J=4.55 Hz, 2 H) 4.42 {t, J=6.44 Hz, 2 H) 6.67 {d, J=5.31 Hz, 1 H) 7.47 (dd, J=8.46, 2.15 Hz, 1 H)
7.53 (dd, J=8.22, 2.40 Hz, 1 H) 7.63 (d, J=2.53 Hz, 1 H) 7.86 (d, /=2.27 Hz, 1 H) 8.08 (d, J=8.34
Hz, 1 H) 8.22 (d, J=4.55 Hz, 1 H) 8.47 (d, /=8.10 Hz, 1 H) 8.82 (d, J=5.31 Hz, 1 H) 12.41 (s, 1 H).
LC/MS (APCI, pos.): 435.1 (M+H).
Example 120
Preparation of {[4-{{2-methy}-3-[(methylaminc)carbonyi]-1-benzofuran-6-yijoxy)quinolin-
7-ylJoxy}acetic acid



10

16

over MgS04 and concentrated. Methyl

- 6-[(7-hydroxyquinolin-4-yl)oxy]-2-methyl-I-benzofuran-3- carboxylate

121-D (6.49) was purified by silica gel chromatography using 5% McOH in
CH2CI2. 10 To a solution of methyl

w1bdslshraxyquinolin-4-yl)oxy]-2-methyl-l-benzofuran-3- carlooxyzie: /004151

121-D (2.4 g, 7.2 mmol) in DMF (20 ml) was added K2CO03 (5 g,
35.8mmol) and dibromoethane (2.7g, 14.3 mmol). The reaction mixture
was stirred at room temperature overnight. Column chromatography gave
methyl 6-{[7-(2-bromoethoxy)quinolin-4-ylJoxy}-2 WO 2005/063739
PCT/IB2004/004151 -126 methyl-1-benzofuran-3-carboxylate 121-E
(1.59). A solution of compound 121- E’(%‘.o mg) and pyrrolidine (351 mgQ)
in DMF (3 ml) was heated to 60C for 45 min. The reaction mixture was
extracted with EtOAc. Methyl "
2-methyl-6-[[7-(2-pyrrolidin-1-ylethoxy)quinalin-4-yljexy}-1-
benzofuran-3-carboxylate 121-F (110mg) @ﬁ\ ifi ,
chromatography using 5-10% 5 MeOH/GH2CI2. Compound 121-F
(110mg) was treated with 20% Nmn in MeOH (1 ml) overnight
The reaction mixture was att“rjme i OH and extracted with EtOAc.
The residue was purified by silica gel chromatography using 0-10%
MeOH in CH2CI2 to give 2-methyl-6-{[72¢2-
pyrrolidin-1-ylethoxy)quinolin-4-yljoxy}-1-benzofuran-3-carboxylic acid

121-G @00 m a)yst'e.% r&(?%cga @a%eﬁ‘&fsdm x!gy{ad&sa@e f&%d and
(25 mg) ’&?,ﬁ] f%‘g r?ér mgb &%E ms)eeeni 6}? eﬁ%’ methyl 4-

{EPTeEer Wﬁﬁﬂﬂ?&e N%n‘féﬁ*’BHBﬁﬁ??}P
reractibvianeateallowed to stay for another 48 hours at room temperature.

TAAMRASHDRHXHIORAEQRNHI G fyrHTR((20060% @ HSOM/H2@ H) 4.85 (5,2 H)
Q 3R0RCPH) VRl @A, MBSy @il H) 7. 32 (A, =202 Hz, 1 H) 7.3 (m, 1 H) 7.47 (dd,
(41]9 %@%@MW 935@%%% G407 6y lidingd -YIRthoxy \Buinalie-ds (m, 1

enzotdran- xamide 121 5'HNMR 400 MHz,
SEBRMBY PpMMNE?-- 1.97 (m, 4 H) 2.38 (s, 3 H) 2.45 (s, 3 H)
m@,ﬂﬂ)zm 2.89 (m, 4 H) 3.08 - 3.20 (m, 2 H) 4,35 (t, 2 H) 6.45 (d,
hEpiiah&n df NyGeafim@hiitpy}idie2-(i R ey (P S pymolitin - Z@tfuvky lguinolin-

,é] {9 peR Aarkits badokdiadel, J=2.53 Hz, | H) 7.91 (d, J=8.34 Hz, |
00 {s 1 H) 8.28 (d, J=9.35 Hz, 2 H) 8.604gl, J=5.31 Hz, 1 H) LCMS:

(APCI) m/z (M+1) 537.1 HRMS (Observed) 537 2492 ¢®alculated)
537.2497. Mass Error 20 -0.92ppm Example 122/Preparation of methyl
2-methyl-6-{[7-(2-morpholin-4-ylethoxy)quinofiy4 -'f/l]oxy}-l-
benzofuran-3-carboxylate CHI CH3 O NcH,

0

8]
jee
CNJ\ N

C
121

This compound was prepared according to the synthetic scheme depicted and described

below.
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O 025 122 This compound was prepared according to the synthetic
scheme depicted and described below. WO 2005/063739
PCT/IB2004/0114151 -127 0 CH3 O OCH3 O\ (\CH3 OilOCH3 H
PLMiN Br,/JIO\INCO~N./O), DMF 121-E 122 1H NMR (400 MHz,

wE HbOROEORM-D) b ppm 2.77 - 2.82 (m, 3 H) 2.82 - 2.95 (rapdsd)afds1
3.18 (m, 3H) 3.82-3.94 (m, 4 H) 3.95-4.01 (m, 3H) 4.42 - 455 (m, 2 H)
6.54 (d, J=5.81 Hz, 1 H) 7.16 (dd, J=8.59, 2.02 Hz, 1 H) 7.30 (d, J=2.53
Hz, 1 H) 7.36 (d, J=4.55 Hz, 1 H) 7.73 (s, | H) 5 8.06 (d, J=8.59 Hz, 1 H)
8.35 (d, J=9.35 Hz, 1 H) 8.57 (d, J=6.06 Hz, 1 H) LCMS: (APCI) m/z
(M+1) 463.1 Example 123 Preparation of
6-((7-(2-hydroxy-3-(methylamino)proﬁd@]’quinolin-4-yl)oxy)-N,2-dimethyl-|
- benzofuran-3-ca rboxaminde O CH3 NH I H3 O O H3C"NH\15 L-7/.0
N 10 HO 123 oy f

o O

-, ,
refiux, Zh R =
P KaCOg. DMF P
N Br—"g N

- Oy -on

CNH | Chg NeCHy

o o o e}

e
P!

C\Nﬁ/\ i C\NJ\

0 N s N
121.F 121.G
' HaC
i y—CHy

CHa O, NH
N .
== (o]
CHy
———— 8 A
HATU, DMF P
( :N\/\

o] N
121

A solufion of methyl  B-{[7-(benzyloxy)quinolin-4-yiloxy}-2-methyl-1-benzofuran-3-
carboxylate 121-C (8.38g) in TFA (100ml) was heated to reflux for 2 hours. TFA was removed by
evaporation under vacuum, The residue was extracted with EtOAC, washed (sat. NaCl), dried
over MgSQ, and concentrated. Methyl 6-[(7-hydroxyquinolin-4-yljoxy}-2-methyi-1-benzofuran-3-
carboxylate 121-D (6.4g) was purified by silica gel chromatography using 5% MeOH in CH,Cl,,

To a solution of methyl B-{(7-hydroxyquinofin-4-yljoxyl-2-methyl-1-benzofuran-3-
carboxylate 121-D (2.4 g, 7.2 mmol) in DMF (20 ml) was added K,CO; (5 g, 35.8mmol) and
dibromoethane (2.7g, 14.3 mmol). The reaction mixture was stired at room temperature
overnight. Column chromatography gave methyl 6-{[7-(2-bromoethoxy)quinolin-4-yljoxy}-2-
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28

This compound was prepared according to the synthetic scheme depicted
and described below. O NHH3 NHH3 NHH3 CH3 ?>-BrO'C O CH3 0o
CH3 NH2CH3 H3C-NH ~ ~ HO I\ ¢s3co,, cuscw I\~OIN 0 HO 123
123-A 123.6 15 A solution of

wo-16dshgagrexyquinolin-4-yl)oxy]-N,2-dimethyl-1-benzofuran-3«rIBooaries 1

123-A (1 g, 2.9 mmol), 2-(bromomethyl)oxirane (467 mg, 3.4 mmol) and
CB2CO3 (1.49, 4.2 mmol) in CH3CN (25 ml) was heated to 65C for 3
hours. The solution was extracted with EtOAc. N,2-
dimethyl-6-{[7-(oxiran-2-ylmethoxy)quinolin-4-yiJoxy}-1-benzofuran-3-carb
oxamide 123-B (1.1 g) was isolated by a silica gel column using 1-5%
MeOH in CH2CI2, To a solution of 123 @(150 mg, 20 0.35 mmol) in THE
(5 ml) was added a solution of methylamine in McOH (1N, | ml). The

v;)fm bwaéfm%ﬁt@eam %lfqg%@ PLES). TN%&W&&%GBWW'(@Q mg) and

g CM%_C over

{ - -%y ox me am&lno p\égatgg umo rﬁ ?aa;t Me {Htxfure was
le'gh- 3 oxa ?(%’ﬁ?'é@ 1-yl hoxy)qmnoim-4-yl]oxy} 1-

m&rmm@mmm 1208 ( WW&(@@@” ALY SBes\BsheNOPRNETEIBE Yaing 5-10%

| mé@@@ol@ H)omBis 1345 8 MBngywa idled vitn 208 HiadH @1(n) & MROH (1 mi)

t. ]’I' h@ r@a%gomsitﬁé # % ied uﬁ%@&%&&r&cl&l& CigcetBhS e residue

cxae.a ey e el e I e Gl b e iR o e
&W&E'QQW&W9MGMMM¥}0%3?6?{HW i BERRIIRPSI- 121G (1 80 mg)
ylloxy)dusatlion 78 TRE MR arm adeS-<imeksy paidiTAigrtioe (36 umal. WASU (132 mg) and
Heparech@GeoNng iajthesnatbeticreth amendasictagnananstescsheedutOwas seen
Q@I%'i frHE %23dn was allowed to stay for another 48 hours at room temperature. The
reaction mixture was purified by HPLC (20-60% CH;CN/H.0, 0.1%AcOH aver 30 min.) to give N-
(4,6-dimethylpyridin-2-yl)-2-methyl-6-{[7-(2-pyrrolidin-1-ylethoxy)quinolin-4-yljoxy}-1-benzofuran-
3-carboxamide 121.

"H NMR (400 MHz, CHLOROFORM-D) & ppm 1.87 - 1.97 (m, 4 H) 2.38 (s, 3H) 245 (s, 3 H)

2.82 (s, 3 H)2.79 -2.89 (m, 4 H) 3.08 - 3.20 (m, 2 H) 4.35 (t, 2 H) 6.45 (d, J=6.31 Hz, 1 H) 6.80
(s, 1 H)7.21 (dd, J=8.46, 2.15 Hz, 1 H) 7.26 (dd, 1 H) 7.33 (d, J=2.02 Hz, 1 H} 7.43 (d, J=2.53
Hz, 1 H) 7.91 (d, J=8.34 Hz, 1 H) 8.00 (s, 1 K} 8.28 (d, J=8.35 Hz, 2 H} 8.60 (d, /=5.31 Hz, 1 H)
LCMS: (APCI) m/z (M+1) 537.1 HRMS (Observed) 537.2492 (Caiculated) 537.2497. Mass Error
-0.92ppm

Example 122

Preparation of methyl 2-methyi-6-{]7-(2-morpholin4-ylethoxy}quinolin-4-yljoxy}-1~
benzofuran-3-carboxylate

o™

‘\,NJ‘m

This compound was prepared according to the synthetic scheme depicted and described

below.
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124 'H NMR (400 MHz, DMSO-D6) S ppm 2.03 (m, 2 H) 2.49 (t, J=7.20
Hz, 2 H) 2.59 (s, 3 H) 2.76 (d, J=4.55 Hz, 3 H) 3.56 (s, 3 H) 4.17 (t,
J=6.19 Hz, 2 H) 6.62 (d, J=6.06 Hz, | H) 7.24 (dd, J=8.59, 2.02 Hz, 1 H)
7.40 (d, J=11.87 Hz, 1 H) 7.41 (s, 1 H) 7.66 (d, J=1.77 Hz, | H) 7.83 (d,

Wa2803d423915 1 H) 7.93 (m, | H) 8.34 (d, J=8.84 Hz, 1 H) 8. FeT(tB2n6006151

Hz, 1 H). LC/MS (ACPI, pos.): 450.1 (M+H). WO 2005/063739
PCT/IB2004/004151 -129- Example 125 Preparation of
7-Methoxy-4-(2-methyl-benzofuran-6-yloxy)-quinoline CH3 O\ O/ 1\
H3CO N 125 5 This compound was prepared according to the synthetic
scheme described below. \ CH3 BBr3, B 2CI2\ I\ CH3 H3CO0 O -50C -
OOC HO O 125-A 125-B To a stirred s6lution of
6-Methoxy-2-methyl-benzofuran 125-A (1.76g, 10.85mmol) in 45m| of
CH2CI2 at -5C was added BB#3 (24ml of IM BBr3 in CH2Cl|
16.28mmol). The reaction Yo%was allowed to warm to 0C.an sﬁrred at
that temperature for r.SFhereaction was poured | e of ice
and saturated aquu NQHCO?ﬁE? layers were eerated The
aqueous Iaye e-extracted 2. T bined organic
layers sere~d gS04) anel-»—eeﬂeetlm:éteﬂ\@ner Peduced pressure to
a brown oil. The residue was chrdfhatographed on silica gel eluting
CH2CI2 to give 87ézmg (54%) of 6-Hydroxy-2-méfyl-benzofuran 125-B.
18 KMR @ﬁ%MH@rQ?@QB@@W 73‘2 Depr 28 7442132)l(md3 ¢) 2272296 M 3. H) 3.03 -

SR Eriae e
'Hé PCl) m/z
ZhBﬁ)(SBﬁ'IH) CI'\I\I1O\CH3 /H3CO N O\ 3 125 C/

Example 123

Preparation of 6-({7-[2-hydroxy-3-(methylamino)propoxylquinofin-4.yl}oxy}-N,2-dimethyi-1-
benzofuran-3-carboxaminde

oH
Ogpipy
L] \;-_—CH
o
iﬁ/\o N®
HQ
123
This compound was prepared according to the synthetic scheme depicied and described
below.
CH ' N
O °§MH ’ - g: H
(I\?_ S—cH CHa
. § NHzCHy HyCopgy m
E I ] cszco,. CHLCN ) e ]\/\ N®

[8]
N
HO N o © HO
7 -

123-A 1238

A solution of B-(7-hydroxyquinolin-4-yljoxyl-N,2-dimethyl-1-benzofuran-3-carboxamide
123-A (1 g, 2.9 mmol), 2-(bromomethyljoxirane (467 mg, 3.4 mmol) and Cs,CO; (1.4g, 4.2 mmol)
in CHaCN (25 ml) was heated to 65°C for 3 hours. The solution was extracted with EtOAc. N 2-
dimethy-6-{[7-(oxiran-2-yimethoxy)quinolin-4-yfloxy}-1-benzofuran-3-carboxamide 123-8 (1.1 g)
was isolated by a silica get column using 1-5% MeOH in CH,Cl,, To a solution of 123-8B (150 mg,
0.35 mmol) in THF (5 ml} was added a solution of methylamine in MeOH (1N, 1 mi). The solution
was heated to 65°C for 2 hours. The crude product was purified by HPLC (10-40% CH3CN/H,0
over 30 min.) fo give 6-({7-[2-hydroxy-3-(methylamino)propoxylquinolin-4-yljoxy)-N,2-dimethyl-1-
benzofuran-3-carboxamide 123.
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. 7-Benzyloxy-4-(2- mett;qyk“bﬁnm,tu{a
prepared in 82% yield.

HO \ O C52C03, dmso \ 130C H3CO N 20 125-B 125 To a degassed

solution of 4-Chloro-7-methoxy-quinoline 125-C (76mg, 0.39mmol) and 6-
Hydroxy-2-methyl-benzofuran 125-B (58mg, 0.39mmol) in 1.5m1 of dmso,
was added Cesium Carbonate (320mg, 0.98mmol). The reaction mixture

woassheatesd at 130C for 1.5hr, cooled, poured into saturatepicaymseamysi04151

NaCl solution, and extracted with with EtOAc and Et20. The WO
2005/063739 PCT/IB2004/004151 -130 combined extracts washed again
with saturated aqueous NaCl solution, dried (MgSO4), and concentrated
under reduced pressure. The residue was chromatographed on silica gel
eluting a gradient of 9% to 10% of EtOAc in CH2CI2. In this manner
7-Methoxy-4-(2-methyl-benzofuran-6= #8xy)-quinoline 125 was prepared
as a yellow solid (70mg, 58%). 5 'H NMR (400 MHz DMSO D6) S ppm

8.23 4 H
00 005"8%&‘%“’%%%@ FHE G P ﬁg JeRE R
Bik) 419 Rf’(é&%fﬂs %éw ) 7 Reli ﬁ) 1% (WD ZEEHD R H) 7.74
i Hy889HeEs 1311 28 46, (lsHBBM (drh@&bfb’g icH)- déﬁM%/(éﬁﬂi@%hﬂ@édﬁM s H).
ipdieptedday the following assay results: FLVIC 68% inhibition @ 1 pM;

E.‘éﬁaé%q H?mmum@.}{ﬁi%tﬁﬁg AUSeBARSEEBHUHN BehatiGah-6.0

o ew%ﬁﬁ BN

Lk @(‘Mﬁ Bér: % f‘oxy) 7-(2-morphoiin-4-yJ-ethoxy)-quinoline
CHs 0O\IN 126 Th|s compound was prepared agcording to the
scheme described below.\ CI O\ I N\ I\ CH2ACHE 1&8 \HO O
Cs2C0O3, dmso 15 126-A 130C O N 126-C U & general procedure
shown in Example 125, using 6-Hydroxy-2f benzofuran 126- A and
7-Benzyloxy-4-chloro-quinoline 126-P
[}

Aloxy)- quinoline 126-C was

124
This compound was prepared according to the synthetic scheme depicted and described

helow.

i
*H NMR (400 MHz, DMSO-D6) § ppm 2.03 (m, 2 H) 2.49 {t, J=7.20 Hz, 2 H} 2.58 (s, 3 H) 2.76 (d,
J=4 55 Hz, 3 M) 3.56 (s, 3 H) 4.17 (1, J=6.19 Hz, 2 H) 6.62 (d, J=6.06 Hz, 1 H) 7.24 (dd, J=8.59,
2.02 Hz, 1H) 7.40 (d, J=11.87 Hz, 1 H} 7.41 (s, 1 H) 7.86 (d, J=1.77 Hz, 1 H) 7.83 (d, J=8.34 Hz,
1 H) 7.93 (m, 1 H) 8.34 (d, J=8.84 Hz, 1 H) 8.72 (d, J=6.06 Hz, 1 H). LC/MS (ACPI, pos.): 450.1
(M+H).
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'H NMR (400 MHz, DMSO-D6) S ppm 8.56 (d, J=5.31 Hz, 1 H) 8.24 (d,
J=9.35 Hz, 1 H) 7.62 (d, 20 J=8.34 Hz, 1 H) 7.46 - 7.57 (m, 4 H) 7.42 (t,
J=7.33 Hz, 2 H) 7.29 - 7.39 (m, 2 H) 7.11 (dd, J=8.46, 2.15 Hz, 1 H) 6.64
(s, 1 H) 6.42 (d, J=5.31 Hz, 1 H) 5.31 (s, 2 H) 2.45 (s, 3 H). WO

wWQQROB/068739 PCT/IB2004/004151 -131 O 1\ CH3 I\ CH3 KS THBF§A(004151

reflux O/ /1O NHO N 126-C 126-D A solution of
7-Benzyloxy-4-(2-methyl-benzofuran-6-yloxy)-quinoline 126-C (349mg,
0.91 mmol) in TFA (1.5m1) was heated to reflux for 2hr. The volatiles
were removed under reduced pressure, 5 the residue dissolved in EtOAc,
and washed sequentially with saturate%&queous NaHCO3 then brine.
The organic layer was dried (MgS0O4) and concentrated under reduced
pressure. The residue was triturated with TBME and used without further
PruHigatins in the next step. CH3 03 /10 CH3 O O ~N~'CIOHON

&%S%Q?bn%%%%%bhﬂa%ﬁﬁrQ&Z&ﬁaﬁ%?@ %Réum
4-(2-Chloro-ethyl)-morpholine hydrochlorige (153mg, 0.82mmol) and
Cesium Carbonate (537mg, 1 65mmo(§ﬁ5n1) was stirred at
room temperature for 1 hr. The 4- g 0
(2-Methyl-benzofuran-6-yloxy)-quinoliq-7-ol 126-D (120mg, 0.41mmol) in
CH3CN (2m1) was added an%ion was heated to reflux for 2hr.
The bright yellow reactiop,ygs Caefeq 15 poured into brine, and extracted

with EtOAc (2 times). The combined of nic layers were washed with
brine, dried (MgSO4), and concentrated under reduced pressure. The

residud ﬂ%‘?"&ﬂﬂ%ﬂ?ﬁ&ﬁ%@ﬂ%?@ﬁ@fg‘@? EtisgaRHIF 1o s IHdELPRPw-
EtOAC/CH2CI2 ( e sligBtyCitaBlare mater was

re-purified by, e TIOmMg a29%)ot4-(2- Memﬁ?ﬂ?

H
6-yloxy)-7- r%orpholln 4-yi-ethoxyd®Guifline 126 %5 the bIS TFA salt. 20
'H NMR (400 MHz, E2¢80O-D6) S ppm 9.77 - 10.27 (broad ®54H) 8.85

(none, wa 81ifBd Solbion - 8P Methi)-B. ﬂ%tﬁgbbbngoﬂﬁawzbzg KX V 7@ (% 85mmol) in
%56%2 aH).g Gé%%d]?ﬁ% %gﬁ%kébog I\Jggﬁr H)ng,l_lh% :ghé reaction
‘fﬁﬂq g%to yq{g (Fno § Fnd stirred at that temperature for 1.5hr. ‘The reactlon was poured
into a mlxture of ice and saturafed agueous NaHCO; and layers were separated. The aqueous
layer was re-extracted with CH,Cl,. The combined organic layers were dried (MgSQ,) and
concentrated under reduced pressure to a brown oil. The residue was chromatographed on silica
gel eluting CH,Cl, to give 872mg (54%) of 8-Hydroxy-2-methyl-benzofuran 125-8.

Anal cale'd for CeHeQs: G, 72.96; H, 5.44. Found: C, 72.72; H, 5.43,

1H NMR (400 MHz, DMSO-D8) 0 ppm 9.31 (s, 1 H) 7.24 (d, J=8.34 Hz, 1 H) 6.81 (d, J=1.77 Hz,
1 H) 6.64 (dd, J=8.34, 2.02 Hz, 1 H) 6.38 (s, 1 H) 2.35 (s, 3 H).

Cl

HsCO N 0 ©
HO o 082003, dmso o~
HaCO N

130°C
125-B 125
To a degassed solution of 4-Chloro-7-methoxy-quinoline 125-C (76mg, 0.39mmol} and 6-
Hydroxy-2-methyl-benzofuran 125-B (58mg, 0.39mmol) in 1.5mi of dmso, was added Cesium
Carbonate (320mg, 0.98mmol). The reaction mixture was heated at 130°C for 1.5hr, cooled,
poured into saturated aqueous NaCl solution, and extracted with with EtOAc and Et,O. The
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The biological activity of this compound is indicated by the following assay
results: FLVK: Ki =32 25 nM; FGF: 38% inhibition @ 1 NM. WO
2005/063739 PCT/82004/004151 -132 BIOLOGICAL TESTING --
ENZYME ASSAYS The stimulation of cell proliferation by growth factors

wsLshasVBGF, FGF, and others is dependent upon their inelcctiiBr®@f004151

autophosphorylation of each of their respective receptor's tyrosine
kinases. Therefore, the ability of a protein kinase inhibitor to block cellular
proliferation 5 induced by these growth factors is directly correlated with
its ability to block receptor autophosphorylation. To measure the protein
kinase inhibition activity of the compounds, the following constructs were
devised. (i) VEGF-R2 Construct for Aéég?/:' This construct determines the
ability of a test compound to inhibit tyrosine kinase 10 activity. A construct

Qéﬁ.ﬁ%ﬁ%[&é@k%&@&@%@%ﬁ%@d&&f bylwaR ﬁ@@%@ﬂt@ﬂdgfﬁ@'@{gsog and
grg%vetﬂtf%% 58 ?g%eé ,S,\é&@F Ra)e'% King4he acen §gntt%§'9}a§ﬁcg B1ting o

inase insert domain was expresse
95RdiRst Al Re G 8 I%?@Féﬁtc'é??ﬁwéﬁ@@értaéﬁﬂtfe@%‘fmfm]@dﬁfww -benzofuran-8-
VBGFIROIE 128 wep DBoacesaa meliewisrlid 7908-98%)and 990-1171, and
A5 SIMRE400i MH I DIASIOMEES BV B withinUHsekiraseHns 2 dovraiss tetativ 7.62 (d,
towid-iype MEGE @2R2Auonhosaherasien ef the)puikfied, 90NsHuta Hz, 1 H)

for i [

13 SRS e B R PR I A GO BIL A BT
718 BiglogifAlREYY ofiJuR ASMRRNE 'ﬁtW/Fﬁ'fef‘ by the folleyying|pspgydpsults: FLVK: 68%
anfiopino NBMiI EEEN3IWi Hhiiiest@dtihsSse aiss ViUl shrweisTebimvtic
_.._V_‘IM;__ ntially equivalent to the wild-type autophosphorylated kinase

MR RIGMRET BRFRsHA by RIBANCELRE N3 in koA A AT Ylirdline
(21998). (ii) FGF-R1 Construct for Assay: The igtracellular kinase domain
of human FGF-R1 was expressed using the 3
expression system startlng from the endo 4
to glutamate 766, accarding to the resjdue
Mohammadi at al., Mql. Cell. Biol.,
construct also has the W1 0 2T substitutions: L457V,
C488A, and C584S. Example A VEGFR2 Assay: Coupled

RS '8.5’%9093%% ;QE.%}{L%@ o%a%‘ §9hd D AHAAEL g;%ooéé%‘%?fp from ATP

t a acc mpanies p osp ory trans er WaS coupe
HO O CsC05, dmso

126-A 130°C 126-
Using the general procedure shown in Example 125, using 6-Hydroxy-2-methyl-benzofuran 126-

A and 7-Benzyloxy-4-chioro-quinoline 126-B, 7-Benzyloxy-4-{2-methyl-benzofuran-6-yloxy)-
quinoline 126-C was prepared in 82% yield.

T NMR (400 MHz, DMSO-D6) 8 ppm 8.56 (d, J=5.31 Hz, 1 H) 8.24 (d, J=9.35 Hz, 1 H) 7.62 (d,
J=8.34 Hz, 1 H) 746 - 7.57 (m, 4 H) 742 {t, J=7.33 Hz, 2 H) 7.29 - 7.39 (m, 2 H) 7.11 (dd,
J=8.48, 2.15 Hz, 1 H) 6.64 (s, 1 H) 8.42 (d, J=5.31 Hz, 1 H}5.31 (s, 2 H) 2.45 (s, 3 H).
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30 oxidation of NADH using phosphoenolpyruvate (PEP) and a system
having pyruvate kinase (PK) and lactic dehydrogenase (LDH). The
oxidation of NADH was monitored by following the decrease of
absorbance at 340 nm (e340 = 6.22 cm-' mM-) using a Beckman DU 650
wspeetropheiometer. Assay conditions for phosphorylated VEGFARR2DG® 4151
(indicated as FLVK-P in the tables below) were the following: 1 mM PEP;
250 mM NADH; 50 units of LDH/mL; 20 units of WO 2005/063739
PCT/1132004/004151 -133 PK/mL; 5 mM DTT; 5.1 mM poly(E4Y1); 1
mM ATP; and 25 mM MgC12 in 200 mM HEPES, pH 7.5. Assay
conditions for unphosphorylated VEGF 2D50 (indicated as FLVK in the
tables) were the following: 1 mM PEP; 350 mm NADH; 50 units of
LDH/mL; 20 units of PK/mL; 5 mM DTT; 20 mM pon(E4Y1) 3 mM ATP;

and 60 mM MgCI2 and.2\ MnC12 in 200 MM HEPES, pH 5.7.5.
b 104Gl of enzyme. K, values @s CH
Taie eﬁ’zyme activity in the presencgyofaryiad

Assays were initiated
compounds Ff‘h@fb'ércent inhibitionlat 50 nM (%

by mea@ur

fitted to equath Qe described by Morrlson The data were an,ajy d

using Enzyme Klnetlc and K elda ? Oso are E J% %91 I
R e AR RS (PR MBI AR S B amoD i
forA/ E@Iﬂ‘)ﬂ‘@sé‘ﬂ?ﬁﬁ’[t‘fdﬁﬁ%f%%Wﬂbeéﬁﬁtiﬁéé”ﬁﬁec@ﬁElﬁ,‘ﬁ?raﬁ‘éﬁﬁ ’F‘B@q-‘@‘essu’e
5L o BssoRen M, EOA ol B4dRd-sdfientzin MitEsaivwgite SukHOMENBHCO; then
YRfeF WQ'H@%@Q@S% s asssy, deterpiesthaiabiidy RbactRShressure. The
T Oungtwu § e Véi{ﬁa E@S&%ttﬁ:‘iﬁf%ﬂﬁé JMFBHI%B%H% RERYERn

|ca vein en s ("HUVEC"). HUVEC cells 20 (passage

3 4, Clonetics, Corp.) were thawed into EGM2 culture medium (Clone
Corp) in T75 . EGM edium was added to the flasksmcm
hours later tye days l&ter, cell re exposed to anothergcultare ~0O

medium (F12K medium supplemefited with 1%0/

(FB mb mL endotheli r up
mey SRErin). Exponent?él% ov%lﬁltgﬁuv

experlments thereafter. Ten to 25 twelve thousand HUVEC cells were

plated in 96-well dishes in 100 ml of rich, culture medium (described
above)17# cells were allowed to attach for 24 hours in this mégkum. The
medium

A suspension of 4-(2-Chloro-ethyl)-morpholine hydrochloride (153mg, 0.82mmol) and Cesium

Carbonate (537mg, 1.65mmol) in CH;CN (2ml} was stirred at room temperature for 1hr. The 4-
(2-Methyl-benzofuran-8-yloxy)-quinolin-7-of 126-D (120mg, 0.41mmoi} in CH,CN (2mi) was
added and the reaction was heated to reflux for 2hr. The bright yellow reaction was cooled,

poured into brine, and extracted with EtOAc (2 times). The combined organic layers were
washed with brine, dried (MgS0;), and concenfrated under reduced pressure. The residue was
chromatographed on silica gel eluting with 10% MeOH in EtOAc/CH,CI; (1:1). This gave slightly
impure material which was re-purified by HPLC to give 110mg (42%) of 4-(2-Methyl-benzofuran-
6-yloxy)-7-{2-morpholin-4-yl-ethoxy)-quinoline 126 as the bis TFA salt.

H NMR {400 MHz, DMSO-D6) & ppm 9.77 - 10.27 (broad s, 2 H) 8.85 (none, 1 H)} 8.76 (d,
J=5.56 Hz, 1 H) 8.42 (d, J=8.09 Hz, 1 H} 7.68 {d, J=8.34 Hz, 1 H) 7.56 (d, J=2.27 Hz, 1 H) 7.47
(d, 1 H) 7.17 (dd, J=8.34, 2.02 Hz, 1 H) 6.61 - 6.73 (m, 2 H) 4.60 (d, J=4.29 Hz, 2 H) 3.06 - 4.18
{m, 10 H) 2.38 - 2.49 (m, 3 H).

The biological activity of this compound is indicated by the following assay results: FLVIKC Ki = 32
nM; FGF: 38% inhibition @ 1 pM.
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was then removed by aspiration and 105 ml of starvation media (FI2K+|%
FBS) was added to each well. After 24 hours, 15 ml of test agent
dissolved in 1% DMSO in starvation medium or this vehicle alone was
added into each treatment well; the final DMSO concentration was 0.1%.

wOp@8kwser later, 30 ml of VEGF (30 ng/mL) in starvation medligavagied151

added to all wells except those containing untreated controls; the final
VEGF concentration was 6 ng/mL, Cellular proliferation was quantified 72
hours later by MTT dye reduction, at which time cells were exposed for 4
hours MTT (Promega Corp.). Dye reduction was stopped by addition of a
stop solution (Promega Corp.) and absorbance at 595 nm was
determined on a 96-well spectrophotdﬁ?@ter plate reader, WO
2005/063739 PCT/IB2004/004151 -134- Example D Mouse PK Assay

-QEL@@HR@?EQIQ éﬁgywﬁp&ggﬂ%n and elimination) of drugs in mice

were a sing. th foI Wing per tTest unds were ,
formulaﬁ m“*a u'%geﬁ Olileratsy. !bgfg\%w 108 §v c?ﬁ%%gﬁr-rf , and others is
@éPﬁ@l@"THPé’%é’Pﬁﬁdﬁ%@‘h&ﬁﬁH %ﬁ@?éﬂ‘ Pocpehdfi r‘ﬁ?gp@ﬁ?@ﬁé@lvﬂeﬂfﬁr’s
(vt BEasag/Kinecctove thstabityrba peigin-lafeBthigindtebnoteeBlbodroliferation

STRepyveRsPlemadiiibrRN o bilah| eoleRidiM@BOIRISAIOW block receptor
(ég‘cg ﬂQ %rﬁaﬁohr 'iloormas%rg me %@eﬁ ng]srenﬂﬁﬁ)ﬂ&?%cﬁ)ﬁggﬁh\g%%m ounds the

tained from esa\s | S n\1[|ole y centrifugation at 2500 rpm for 5 min
5‘3%%%‘% S ex race ds?rom the plasma by an organic protein
dhecipitdsdh shyst fop A8 time bleed, 50 pL of plasma was

2000 'rrﬁﬁr%fvc?r‘gqsé'ﬁﬁ%g’f TR 0 Uy S Ry & AL R anase
P I e e e A

mﬁb@ﬁm opaBtpot K AR Haries e s RRtRE (Rsstypstet bk EBHesifigscof the
(%= hsetedamate ans ekiidssght dlradnlirisimsecocithaysterth©dte dIEstesidues of

ﬂm@iﬁr\ft@ﬁ@:t\/é@ﬁﬂ?‘?bﬁ EORBHE Rhass €08:44b A 992D M, and also one point
m'a't%{iﬁp%é'b N WH?He ) %E% 'trlh%ﬁf"aﬁo‘?r%edre %@e e CO\UIE’I%}AQd VEGF-

was resuspen edint ase vortexi more rOte was

T SRS RORRANGR SLEIE B ‘?58%?’?E§Fﬂcfy‘”ra§ RRTOTES Y L e enzyme at
poarsentraeaaf i PIMONALE RiPsRISe SHMPELUIE éi‘ﬁﬁl%@“@)mgﬁh @AM HEPES, pH
Packantibibg GeegipstPa@ GtV debtetioh 1o it sarydiespd&ryiition, this

WS Hadb QRLRIRVAN €N PERERECRIPEBERANCES S RAP & beVelent 20 e wild-type
au%p%%'éﬂ;%%@ ?M?Q&H%Qs@c%ﬁs@c?os@eﬁé‘gpg( e gradienten 39"%7%% 16801

min._Iest-compound plasma concentrations (pg/mL) were determined
é Egﬁrparrson to standard curve (peak area vs. conc. pg/mL) using known

= ~ SUECORRERING extracted from plasma samples in the
manne{.(g esg r'«%)e‘ﬁgla B9¥ & (:Iaé 0d ¥ 'ﬁ?r&@ﬁ M‘?‘Wa% %Qrgreléng@Hsmrbsﬂwtehgaculovsrus

groups (n= uality controls
vector expression system starting fro the endogenous methionine residue 456 to giutamate

766, according to the residue numbering system of Mohammadi et al., Mol Cell. Biol, 16, 977-
989 (1996). In addition, the construct also has the following 3 amino acid substitutions: L457V,
CA88A, and C5848S.

Example A

VEGF-R2 Assay: Coupled Spectrophotometric {FLVK-P) Assay
The production of ADP from ATP that accompanies phosphoryt transfer was coupled to

oxidation of NADH using phosphoenolpyruvate (PEP) and a system having pyruvate kinase (PK)
and lactic dehydrogenase (LDM). The oxidation of NADH was monitored by foilowing the

decrease of absorbance at 340 nm (es = 6.22 cm™ mM™") using a Beckman DU 650
spectrophotometer. Assay conditions for phosphorylated VEGF-R2D50 (indicated as FLVK-P in
the tables below) were the following: 1 mM PEP; 2560 mM NADH; 50 units of LDH/mL; 20 units of
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pg/mL, 1.5 pg/mL, and 7.5 pg/mL) were run to insure the consistency of
the analysis. The 25 standard curve had an R2 > 0.99 and the quality
controls were all within 10% of their expected values. The quantitated test
samples were plotted for visual display using Kalidagraph software and

withmigspisarasacokinetic parameters were determined using Vg€ 0blukdd4 151

software. Example E Human Liver Microsome (HLM) Assay 30 Compound
metabolism in human liver microsomes was measured by LC-MS
analytical assay procedures as follows. First, human liver microsomes
(HLM) were thawed and diluted to 5 mg/mL with cold 100 mM potassium
phosphate (KPO4) buffer. Appropriate% ounts of KPO4 buffer,
NADPH-regenerating solution (containi g'B-NADP, glucose-6-phosphate,
glucose-6- phosphate dehydrogenase, and MgCl2), and HLM were

pieCUbMRCDTT1E X ANGEVIEHASS HMGTIVENELBOR06HISD in 200 mM HEPES, pH
SIS o IO WAy e v
St R T B s B R SEASIT M DT 20
LIl Yt §70eM AYiB0etth D RMaMast- dnds 2niie MigS: rsn 790t JIEPES, pH
gachisseyb atirintisted o/ige & dtenill 2He HymemK et efwies caataind @yl measuring

' BHzyRR-GRINigCRteRitplesuitl G0RRMyresRIRiRGioRABINES BoMBbEnds. The percent

&/{ I\éi él_?)]K'gmB}ga%é %%@}%}%&) Wtﬁﬁggrqggésﬂ;lﬁares regression

ckman Allegra 6KR, S 4&59? ernatant was

[ #63 ) .
LIS PL AR RRNTeL 2P AT RN Gy, Bissie Piaterpis fited to equation as
Serseibed &y déeritigal YadRimvsrapaRierd Jahgpiezye diestisnsntuttaisidagraph
20@wvpte. 0.1% formic acid/acetonitrile (90/10) and vortexed vigorously to
ghenphie gThe samples were then transferred to separate polypropylene

%&c&gggguge tubes and centrifuged at 14000x g for 10 10 min. (Fisher
/N M0017580). For each replicate (#1-3) at each timer(E)int

, ). 0
and 2 h)™® 5ﬁeaiﬁair8{°§a‘?%ﬁ%|asaﬁve%{%% PEBYhBOARRTRES BRI g excent
&niie PiPricoibanaseil teneRaratein PR FiGriloMMATa R/ ik, witlgpidE4Y 1) = 15
described below. The combined compound samples were injected into the
ESaliesystem, composed of a Hewlett-Packard HP1100 diode array

HibEcansa i mass.Qualio !l triple quadruple mass 15 spectrometer

n §OS| Ve elec rospra¥ SIR mode (programmed to sca

] n '
specifiéré%ﬁl? PPN STREINE AP Fo AP S 1158 SSMRSORJS, IBak fhg( growth factor-
somyRierh @' péeRIRRSIMEGRR e tNaTie e inifnsiobirlie! rsfie dCRYBRIDOURIIEC celis
neaksgechdatenctictirGepoine(a HEwadnia\ESHiged taa chihisnrn@onepeaekorp) in T75
fEeRs aFrRdh wentividesh RudharvesaBeiRaRlo AHRarsltiN &-0R QRO ROIHRsr, celis
W&&S;‘Eﬁ@s%%%n%@pc%&@ RORAIRING Ak 2@ EXBRIGES with 10% fetal bovine
serum (FBS), 60 mg/mL endothelial celi growth supplement (ECGS), and 0.1 mg/mL
heparin). Exponentially-growing HUVEC cells were used in experiments thereafter. Ten to
fwelve thousand HUVEC cells were plated in 86-well dishes in 100 mi of rich, culture medium
(described above). The cells were allowed to attach for 24 hours in this medium. The medium

g%%&iﬁv.g&%mp% R
= %

was then removed by aspiration and 105 ml of starvation media (F12K+1% FBS) was added fo
each well. After 24 hours, 15 ml of test agent dissoived in 1% DMSO in starvation medium or this
vehicle alone was added into each treatment well; the final DMSO concentration was 0.1%. One
hour later, 30 m! of VEGF (30 ng/mL) in starvation media was added to all wells except those
containing untreated controls; the final VEGF concentration was 6 ng/mL. Cellular proliferation
was quantified 72 hours later by MTT dye reduction, at which time celis were exposed for 4 hours
MTT (Promega Corp.). Dye reduction was stopped by addition of a stop solution {Promega
Corp.) and absorbance at 585 nm was determined on a 96-well spectrophotometer plate reader.
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KDR (VEGFR2) phosphorvlation in PAE-KDR cells assay This assay
determines the ability of a test compound to inhibit the
autophosphorylation of KDR in porcine aorta endothelial (PAE)-KDR
cells. PAE cells that overexpress human KDR were used in this assay.

WOPRESEWS *Afere cultured in Ham's F12 media supplemented Rt 0% fetak 1

25 bovine serum (FBS) and 400ug/mL G418. Thirty thousands cells were
seeded into each well of a 96-well plate in 75 mL of growth media and
allowed to attach for 6 hours at 37C. Cells were then exposed to the
starvation media (Ham's F12 media supplemented with 0.1% FBS) for 16
hours. After the starvation period was gver, 10 mL of test agent in 5%
DMSO in starvation media were addéd¥ the test wells and 10 mL of the
vehicle (5% DMSO in starvation media) were 30 added into the control
wellspkh® final DMSO concentration in each well was 0.5%. Plates were
incubated at 37C for 1 hour and the cells were then stimulated with 500
M@Mommerciany available from R & D System) in the presence
Naavol PRl esasté‘refﬁge%%dW L S B otz
Hiingbg WE“B?%%WBTM&P SRERUACS YRER) ‘RMRteA\G8 I P BYEPRTE eI ity 30:70
Gy st \eeiddied 5BRIR AB0IGeC T/TBR 06aMion 1 84s - 236inisteratamsaiyrad.to) and
mipevieihgigliantataohigtgatadpaimdcooumereially suadabliefiesn Miecaimples
Whichonakp i srashwitadalibis astidd g c%u'&th&%)lo%ﬁp ﬁélnba%r and 4.0
PRSI havalalle oMo ia S Ll RACARGUEAPAISH B o 5

I‘O m emperature hOUI’S an WaS e se en “times

Win F%ECWWWY‘EQF(E&WMC@W Heamiasees Bimag f1estis Uy pigiaspeecipitation
uithed drnd agkletime bired|&fofbroh Besminwes iceuliiaiowiti hte slwefeacetonitrile,

torexeeishednagait ded spiv Btpeomdisaser s6hmk atepeaprae iséaiistein and extract
availalle: féana,dwegeﬁr%&a&%m}.waﬁfp@m?a@hfm@e}t%cw&%. cubati Bfbound)
Qne gun re c’r}]1(le_wotfe'(s)t %%eNs HZGSO4 was ? % \éve%oft e 96-we

BIates 16 Stop the reaction. Phosphonyiation sa}al-f pv?/ (A& gL steam of N,
A R S R L e e G i A
&0R%e MitthidkitiRg & faar-philanBlescaivaliyisy. v@ BxiarbleT® test compound was
iRABpEHaGHRbeThasp hossttiionir:iMe Bnl BGE RRaeHsashmyebtf @agMYgation at
e e S PR Ml & LR ot comppyn anavsson

BUpRg RS Rp ALt LR Aou A EE
PRSBSOS EEIRI e iRy ¥R RS Bnd SR S mise MippRerh et viith a 45-
§0ithacevnitdindisdein cusanem! (FBG) Tasttr0Payirhb @4 t:ohvesijions (ug/mL) were
dbersinad deellconpreisectesdnieacdune{ebr 9Cavall plde WP MIsBE known
Sutbmediarape @M&ﬁéoe‘ﬁ%&fcﬁ%ﬁl ﬁaagaﬁ%%s %uﬁewr%ﬁ € Bescribed
a%o[\alosg\%og %ﬁ] %ﬁ%r\s@ tlgardﬂ ggda uﬂﬂlﬁorpw?s fi ret-‘gn S”oéapss%lli) AFQ%%G&%W conQrois (0.25
pg/mL, 1.5 pg/ml., and 7.5 pg/ml) were run to insure the consistency of the analysis. The
standard curve had an R, > 0.89 and the quality controls were all within 10% of their expected
values. The quantitated test samples were plotted for visual display using Kalidagraph software
and their pharmacokinetic parameters were determined using WIN NONLIN software.

Example E
Human Liver Microsome {(HLM] Assay

Compound metabolism in human liver microsomes was measured by LC-MS analytical
assay procedures as follows. First, human liver microsomes (HLM) were thawed and diluted 1o 5
mg/mb with cold 100 mM potassium phosphate (KPO,) buffer. Appropriate amounts of KPO,
buffer, NADPH-regenerating solution (containing B-NADP, glucose-8-phosphate, glucose-8-
phosphate dehydrogenase, and MgCl,), and HLM were preincubated in 13 x 100 mm glass tubes
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0.1 % FBS) for 16 hours. After the starvation period was over, 10 mL of
test agent in 5% DMSO in starvation media were added to the test wells
and 10 mL of the vehicle (5% DMSO in 20 starvation media) were added
into the control wells. The final DMSO concentration in each well was

WO, 3005/Ri3ia%s were incubated at 37C for 1 hour and the cellP@EiBapE§04151
stimulated with Img/mL PDGF-BB (R & D System) in the presence of
2mM Na3VvO4 for 8 minutes. The cells were washed once with 1 mm
Na3VO04 in HBSS and lysed by adding 50 mL per well of lysis buffer. One
hundred mL of dilution buffer were then added to each well and the diluted
cell lysate was 25 transferred to a 96- W goat ant-rabbit coated plate
(Pierce), which was pre-coated with Rabbit anti Human PDGFRb
antibody (Santa Cruz). The plates were incubated at room temperature for

?achsw'ts RRdovaph el EBME Peti RBESAHTRLEAG- TiERBR2 0T IRBBedIRPE 2 @nal) was
Qb ocerzlﬂ}) tﬂ@%n%lﬁgﬁqé@%@qqgmm&@t&ME @oﬁgx%nfé Bwed by incubation

incubatio ateg ere%g anas aln ng g

aﬁezt? AL A S T SRR Sahaved (o coR el e to feperete

36 PiJﬁdPéHQ'ﬂf;sé‘F@@@Naﬂﬁgéﬂ‘b\/‘!&%‘%&!ﬂﬁ?ﬂ?ﬂ@'@aﬁw REf BHtrseopng effamples

plate tengitipethet ALR6tTOM. foP RO 81 dodesipiiadtatuteinaand set $Beckiogn Allegra KR,

@ﬁcﬂmn#&&)re@dbaﬂaﬁblﬁwca@%h@fﬁﬂe\daiblﬁﬁz\)é\/&ﬁex caloHintgdsYtubes and
5\6%2{&@ Eytgjd@&; IRUERARINCIEN ANARIRadD esgﬁfpwmwb&&ﬁﬁl&w 200 pL

e S 0D S50 STE S R L LS v e
trRBsTROIRd e PePBNHA RAYRERYISNPETCIPCRiHAR) A als-cenfiifiard ahgpoox g for 10

testegridhBl T 2 NSINNDOB7BED)N FordebEh dlicBtd3iB -3) & digh 8n@pGind(CaBd 2 h),
1 aiﬁsot sample of each test compound was combined into a single HPLC vial insert (6 total
samples) for LC-MS analysis, which is described below.

The combined compound samples were injected into the LC-MS system, composed of a
Hewlett-Packard HP1100 diode array HPLC and a Micromass Quatiro i} triple guadruple mass
spectrometer operating in positive electrospray SIR mode (programmed to scan specHically for
the molecular ion of each test compound). Each test compound peak was integrated at each
timepoint. For each compound, peak area at each timepoint (n=3) was averaged, and this mean
peak area at 2 h was divided by the average peak area at fime 0 hour {o obtain the percent test
compound remaining at 2 h.

Example F

KDR_(VEGFR2)} phosphoryiation in PAE-KDR cells agsay
This assay determines the abliity of & test compound to inhibit the autophosphorylation of

KDR in porcine aoria endothelial {(PAE)-KDR celis. PAE cells that overexpress human KDR were
used in this assay. The cells were culiured in Ham's F12 media supplemented with 10% fetal
bovine serum (FBS) and 400ug/mL G418. Thirly thousands cells were seeded into each well of a
96-well plate in 75 mL of growth media and allowed to attach for 6 hours at 37°C. Cells were
then exposed to the starvation media (Ham’s F12 media supplemented with 0.1% FBS) for 16
hours. After the starvafion period was over, 10 mL of test agent in 5% DMSO in starvation media
were added fo the test wells and 10 mL of the vehicle (6% DMSO in starvation media) were
added into the control wells. The final DMSO concentration in each wall was 0.5%. Plates were
incubated at 37°C for 1 hour and the cells were then stimulsted with 500 ng/ml VEGF
(commercially available from R & D System) in the presence of 2mM NazVO4 for 8 minutes. The
cells were washed once with 1 mm Na;VO,in HBSS and lysed by adding 50 miL per well of lysis
buffer. One hundred mL of dilution buffer were then added to each well and the diluted cell lysate
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71BC 12ANt 13CB 14BB 15BNT 16 ANT 17 NT NT 18 ANT
19BB 20 ANT 21 NT NT 22 NT NT 23 ANT 24 BNT 25 NT NT 26
NT NT 27 ANT 28NTB 29CB 30 C NT WO 2005/063739
PCT/IB2004/004151 -138- FLVK KI (nM) A->10nm Example B= 1-10 nm

wrHddes 3V EGF IC50 (nM) AVG C=<1 nm NT=Not testedegrBido8diF1

B 33BNT 34CB 35NTC 36BC

-136 -

was transferred to a 96-well goat ant-rabbit coated plate {commercially available from Pierce)
which was pre-coated with Rabbit anti Human Anti-fik-1 C-20 antibody (commercially available
from Santa Cruz). The plates were incubated at room temperature for 2 hours and washed seven
times with 1% Tween 20 in PBS. HRP-PY20 (commercially available from Santa Cruz) was
diluted and added to the plate for a 30-minute incubation. Plates were then washed again and
TMB peroxidase substrate {commercially available from Kirkegaard & Perry) was added for a 10~
minute incubation. One hundred mL of 0.08 N H,S0O; was added to each well of the 96-well
plates to stop the reaction. Phosphorylation status was assessed by spectrophotometer reading
at 450 nm. ICg, values were caiculated by curve fitting using a four-parameter analysis.

Example G
PAE-PDGFRb phosphorylation in PAE-PDGFRB cells assay

This assay determines the ability of a test compound to inhibit the autophosphorylation of
PDGFRb in porcine aorta endothelial (PAE)- PDGFRb cells. PAE cells that overexpress human
PDGFRb were used in this assay. The cells were cultured in Ham’s F12 media supplemented
with 10% fetal bovine serum (FBS) and 400ug/mi G418. Twenty thousands cells were seeded in
sach well of a 98-well plate in 50 mbL of growth media and aliowed to attach for 6 hours at
37°C. Celis were then exposad lo the starvation media (Ham's F12 media supplemented with
0.1% FBS) for 16 hours. After the starvation period was over, 10 mL of test agent in 5% DMSO
in starvation media were added to the test wells and 10 mL of the vehicle (5% DMSO in
starvation media) were added into the control wells. The final DMSO conceniration in each well
was 0.5%. Plates were incubated at 37°C for 1 hour and the cells were then stimulated with
1ma/mL PDGF-BB {R & D System) in the presence of 2mM NasVO, for 8 minutes. The cells were
washed once with 1 mm Na;V0O,in HESS and lysed by adding 60 mL per well of lysis buffer. One
hundred mi of dilution buffer were then added io each well and the diluted cell lysate was
fransferred to a 96-well goat ant-rabbit coated plate (Pierce), which was pre-coated with Rabbit
anti Human PDGFRD antibody (Santa Cruz). The plates were incubated at room temperature for
2 hours and washed seven times with 1% Tween 20 in PBS. HRP-PY20 (Santa Cruz) was
diluted and added to the plate for a 30-minute incubation. Pilates were then washed again and
TMB peroxidase substrate (Kirkegaard & Perry} was added for a 10-minute incubation. One
hundred mL of 0.09 N HpSO, was added into each well of the 96-well plate to stop the reaction.
Phosphorylation status was assessed by spectrophotometer reading at 450 nm. ICs values were
calculated by curve fitting using a four-parameter analysis.

The results of the testing of the compounds using varicus assays are summarized in
Tahle 1.



37BC 38BC 39NTC 40NTC 41NTB 42NTC 43NTB 44BC
45BB 46Bc 47BC 48BB 499ANT 50BB 51AB 52BB 53BB
54 ANT 55 ANT 56 ANT 57 ANT 58 NT NT 59 NT NT WO
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Example B. 1.10nm HUVEC+VEGFIC50(nM)AVG C=<I nm NT=Not
tested 118 NT NT 119 NT NT 120 NT NT 121 NT NT 122 NT NT 123
NT NT 124 NT NT 125 NT NT 126 A NT EXAMPLES OF
PHARMACEUTICAL FORMULATIONS The pharmaceutical composition
wimaggsfosexample, be in a form suitable for oral administratipOTasadatiets:
capsule, pill, powder, sustained release formulations, solution, 5
suspension, for parenteral injection as a sterile solution, suspension or
emulsion, for topical administration as an ointment or cream or for rectal
administration as a suppository. The pharmaceutical composition may be
in unit dosage forms suitable for single administration of precise dosages.
The pharmaceutical composition will intffde a conventional
pharmaceutical carrier or excipient and a compound according to the

inventiomag am active ingrﬁgﬁ{‘l{,ﬁﬂél addition;—10rit Ty inctude-othet
edicinal of pharmaceuticaka s, carriers, ad&uvants, etc. Exemplary
aresifi®l ddministration f&fﬁ?ggblude solutions|or suspeRSIHIFSBICER Ve

ompounds in_sterile aquéias ssldtions, for example, agueous propylene

iFdesgEdSuitable pharmaceglicar carrers meluge nertdituents g fitters;

Elycoﬁmr dextrose solutions. Suich dosage formg can be suitablyNsuffered,
[

' I H 15 | te. Th h i it
vaterand-viareus ofgaite—ro-SevVetsS—hePpna maceutical-compaositions

nav,% desired, contain additional ingredients sugh as flavorinqs!qbinders,
excipnts and the like. Thus for oral administration, tablets contaifiing
ariogs exgiplents, such as citric acid may be ermployed togethégwith
rattoys-disintegrants-such aaetalt,h, alginic-aciqrand-certain-comptex
silicafes anHl with hinding agents such as sucrose, gelatin and acacia
nddit¥8nally, lubricating agent§ such as magnesiyim stearate, sodffim
aurybsulfate and talc 20 are @ften useful for tableting purposes. Solid
COMggsItions of a simifar typegnay also be empioyed i softandgard
illed aelatin.canculac. Prafarrad matariale thor i
) CTOLUIT \J“r.l\J.\JI\.l\J- T LA A2 N A II:LA.I.\:I IMI\J’ TrroTd ] T
milk Stgar jand high molecula(; weight polyethylene glycols. Whel
aquedflis syspensions or elixid are desired NT
100 NT B
101 NT NT
102 NT NT
103 NT NT
104 NT NT
105 NT NT
108 NT NT
107 NT NT
108 NT B
109 NT A
110 NT NT
111 NT NT
12 NT NT
113 NT NT
114 NT NT
115 NT NT
116 NT NT
117 NT NT
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WO 2005/063739 PCT/IB2004/004151 -142 for oral administration the
active compound therein may be combined with various sweetening or
flavoring agents, coloring matters or dyes and, if desired, emulsifying
agents or suspending agents, together with diluents such as water,
weotharekpsepylene glycol, glycerin, or combinations thereofrVigthoes /@it151
preparing various pharmaceutical compositions with a specific amount of
active 5 compound are known, or, will be apparent, to those skilled in this
art. For examples, see Remington's Pharmaceutical Sciences, Mack
Publishing Company, Easter, Pa., 15th Edition (1975). The exemplary
compounds described above may befprmulated into pharmaceutical
compositions according to the following general examples. 10 Example 1:
Parenteral Composition To prepare a parenteral pharmaceutical

compositign suitable for agrunmdration by injegtion, 100 mg of a

ngerr??oh ble salt of a cofgffitl of Formula | is dissqlyed in PMSQ 3&%%

then I |xep with 10 mL of@.9%ensterile saline. The mixture Is incorpor

into a doshge unit form "YMAFRYor administration by injection. 15 .
Exditle I: “Oral Composm(?ﬁr To prepare a pharmaceutical comosition

or pral delivery, 100 mg of &icompound of Formula I is mixed with 750

mgﬁgiacbse The mixwreﬁ:rincorpora[ed Laliey=1y UrdTuLobdge RAC o,

is td¥e ur derstood that the%reqomq descrlptmn is exemplary %{Fd

explghatofy in 20 nature, alNd is intended to illdstrate the inventidn and its

rejefed embodiments. Thpugh routine expefimentation, the gftisan will

rocaonizo!l annarant-aadificaticne—andyravriaticonkethat mmansr-bha-mada.

“rC T nZCT GIJIJG.ICIIL TToOgtme TS Al valTatauTti At Ty oTcmn T

without dgparting from the spirit of the invention. Thus, the invenfion is

intc¥8ed tb be defined not By the above description, but by theNbllowing

clanps and their equivalentsa-143- We claim: 1} A compound having the

troctare of Formuta ()5 ARA X3 RE R N=Ra(m) o
EXAMPLES OF PHARMACEUTICAL FORMULATIONS |

The pharmaceufical composition may, for exampie, be in a form suitable for oral
administration as a ftablet, capsule, pill, powder, sustzined release formulations, solution,
suspension, for parenteral injection as a sterile solution, suspension or emulsion, for topical
administration as an ointment or cream or for recial administration as a suppository. The
pharmaceutical composition may be in unit dosage forms suitable for single administration of
precise dosages. The pharmaceutical composition will include a conventional pharmaceutical
carrier or excipient and a compound according to the invention as an active ingredient. in addition,
it may include other medicinal or pharmaceutical agents, carriers, adjuvants, efc.
Exemplary parenteral administration forms include solutions or suspensions of active compounds in
sterile aqueous solutions, for example, aqueous propylene glycol or dextrose solutions. Such
dosage forms can be suitably buffered, if desired.

Suitable pharmaceutical carriers include inert diluents or fillers, water and various organic
solvents. The pharmaceutical compositions may, if desired, contain additional ingredients such as

_flavorings, binders, excipients and the like. Thus for oral administration, tablets containing various

exciplents, such as citric acid may be employed together with various disintegrants such as starch,
alginic acid and certain complex silicates and with binding agents such as sucrose, gelatin and
acacia. Additionally, lubricating agents such as magnesium stearate, sodium lauryl sulfate and fale
are often useful for tableting purposes. Solid compositions of a similar type may aiso be employed
in soft and hard filled gelatin capsules. Preferred materials, therefor, inciude lactose or milk sugar
and high molecular weight polyethylene glycols. When aqueous suspensions or elixirs are desired
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R7 (1), wherein 5 the --- line in Formula (I) indicates an optional bond; is
0 x3R1la .'S\R2a 5 X2 10 wherein the --- line indicates an optional
bond; X2 is 0, S, or NR9 where ----- is not a bond, or X2 is N or CH where
---isa bond; R9is H or-CH3; Fla is selected from the group consisting of

whl 200605088 11)iICN, -(CR70R11) (C3C8)cycloatkyl, PCT/IB2004/004151

-(CR10R71)j-(C5-C8)cycloalkenyl, (C2-C6)alkenyl, (C2-C6) alkynyl, 15
-(CR10R11) aryl, -(CR70R11) heterocyclyl, and (C1-C8)alkyl, and wherein
the C atoms of R1a can be optionally substituted with 1-3 independently
selected R12 groups; R 2a is selected from the group consisting of H,
-CH3, -CF3, -CN, -CH2CHS3, -OCH3, and -OCF3; WO 2005/063739
PCT/102004/004151 -144- R3 and R %e independently F; X3 isO or
NH; Xs is C where --- in Formula (I) is a bond, or, where --- in Formula (I)

B s e o B 2 baRY BRI SRR AR B5IGE [lDiering or

ogen and R6 are | ent select
ﬁ%ﬁf@tﬁ?%ﬁ §f§ﬂ'&‘Rj’ BFFF‘%%[I SFE P LSRG, emKWQ(ﬁ NI [ SUsRSEceg agents,
:mmmyMNsmmﬁ@m%rmawmmmwlym@W@thereof
Cs)cycluatkeis\df frépaddy CRetSpralivanylieX 4t pesitiynalgngspecific amount of active
S Wﬁ@@%ﬂﬁxa%%a%a%ﬁeﬁ@%gé SR RENRY lar@NGor examples, see
Eonaas) AL AU U SERLC 803 %I%L?T@chtnga%fg 8. %BL. Do aiton

ubsttuted w epen ently selecte groups, or

f&Pein R5 and R6 taken together may form a cyclic moiety selected
from th&hgreugmuiansisempoutds Alepgrivrenaibeye dnesrbe dorhyaier infal-pirrmaceutical
f&tﬁ:ﬁﬁbﬁl’ieﬁb according to the foliowing general examples.

Example I: Parenteral Composition

To prepare & parenteral pharmaceutical composition suitable for administration by
injection, 100 mg of a water-soluble salt of a compound of Formula { is dissolved in DMSO and
then mixed with 10 mL of 0.9% sterile saline. The mixture is incorporated into a dosage unit form
suitable for administration by injection.

Example Ii: Oral Composition

To prepare a pharmaceutical composition for oral delivery, 100 mg of 2 compound of
Formasla | is mixed with 750 mg of lactose. The mixture is incorporated into an oral desage unit
for, such as a hard gelatin capsule, which is suitable for oral administration.

it is to be understood that the foregoing description is exemplary and explanatory in
nature, and is infended to Hlustrate the invention and its preferred embodiments. Through routine
experimentation, the arlisan will recognize apparent modifications and variations that may be
made without departing from the spirit of the invention. Thus, the invention is intended to be
defined not by the above description, but by the following claims and their equivaients.
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15 heterocyclyl which is optionally substituted with 1 to 3 independently
selected R13 groups; X4 is selected from the group consisting of a bond,
0, NH, -C(O)-, -NHC(0)-, -OC(0O)-, - C(O)O-, -C(O)NH-, and S; each R10
and R" are independently selected from the group consisting of H, F, and
(C1- 20 C5)-alkyl, or R10 and R" taken together may form a carbocyclyl,
or two RtO groups attached to adjacent carbon atoms may be selected
together to form a carbocyclyl; each R12 and R53 are independently
selected from the group consisting of hélogen, cyano, nitro, tetrazolyl,
guanidino, amidino, methylguanidino, azido, -C(O)R14, -C(0), -CF3, -
CF2CF3, -CH(CF3)2, 25 -C(OH)(CF3)2, -OCF3, -OCF2H, -OCF2CF3,
WRGIINH2, -OC(O)NHR14, -OC(O)NR14R'5, NHC(O)Rt4,
1-NH%%%%N|E|2§ _NHC%?ﬁz[NHRMf’ -NH&(@NRMRtS, -C(O)OH, -C(O)OR
14 RO ,8‘?6;3 Bl CE KR AR 5, -P(0)3H2, P(0)3(R14)2,
-S(O)3H, -S(O)m R R 14, -OH, -NH2, -NH, -NHR14, - NR54, 30

-NR 14Rt5, -C(=NH NH’f -C(ZNOH)NH2, -N-morpholino, (C2-C5)alkyl,
~where any of the & atonis can be optionally substituted with an 0 atom,

(C2-Cg)alkenyl (C2=€6)alkynyl, (C1-C6)haloalkyl, (C2- C6)haloalkenyl,
(C2-C kynyl, (C1-C6)haloalkoxy, -(CRt5R17),NH2,
(CRz: R14, - CNR14R15, -(CR15Rt7) NR14R1s and
EB;145- or any two R12 or any two R" groups attached to
rbog;btoms may be selected together to be
¥16)(R¥7)]rO- or -O[C(R'6)(R'7)]'.1-; or any two R 12 or any two R13
x-attached to the same ofadjacent carbon atoms may be selected
V\tfgggiinher to form a carbocyclyl or heterocyclyl; 5 each R14 and R15 are
Independently selected from the group consisting of (C-C12) alkyl,
(C3-CYHf cyeitiaiyf Yew it V454RIELR1 SRS BPEY heterocyclyl,
‘)&CW (C6-C10) aryl, and (CR10R") (4-12 membered heterocyclyl);
each R1§and R" are independently selected from the group consisting of
drogen, (C- C12) alkyl, (C6-C14) aryl, 4-12 membered heterocyclyl,
-( ") (C6-C6) aryl, and 10 -(CR1R11) (4-12 membered heterocyclyl);
and wherein any of the above-mentioned substituents comprising a CH3
(methyl), CH2 (methylene), or CH (methine) group which is not attached
to a halogen, SO or S62 group orto a N, 0 or S atom optionally bears on
said group a substitue sele)c(:atgg from the group consisting of

=\

a_ A S
RO[C(

REQ
P
" wherein the — line indicates an optional bond;
X2 is 0, 5, or NRY where - is not a bond, or X% is N or CH where —is a bond;

R%is H or —CHj;
is selected from the group consisting of H, - R HCN,
R' is selected from th isting of H, (CR™R""),CN
H(CRR"H{C3Ch)eycloatiyt, {CR'R)HCs-Coloycloalkenyl, (C-Ce)atkenyt, (Co-Cg) alkynyl,

«(CRR"j-aryl, (CR'R"")-heterocyclyl, and (C+-Cg)alkyl, and wherein the C atoms of R™ can

be optionally substituted with 1-3 independently selected R™ groups;

R* is selected from the group consisting of H, -CH,, -CF3, -CN, -CH,CH3;, -OCHj, and

-OCFy;
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hydroxy, halogen, (C7-C4)alkyl, (C1-C4)alkoxy and

-N[(C1-C4)alkyl][(Ct-C4)alkyl]; 15 and wherein jis 0, 1, 2, or 3 and when |
is 2 or 3, each CRtOR" unit may be the same or different; and wherein n
is0,1,2,or3,and mis 0, 1 or 2; and wherein g is an integer from 0 to 5

WO §T/9633W integer from | to 4; or a pharmaceutically accep AR B

pharmaceutically acceptable salt thereof. 20 2. A compound according to
claim 1, wherein Rea is CH3. 3. A compound according to claim 1,
wherein R4, R5, and R7 are H; Rea is CH3; and n and m are both 0. 4. A
compound according to claim 3, wherein X2 is either O, N, or S. 25 30
-146- 5. A compound according to clafth-4 , wherein R6
iIs-X(CR10R11))-heterocyclyl and X4 is a bond or 0. 6. A compound of
claim 1 that is selected from the group consisting of:
6-[(7-%58§u o 'ﬁ?}? %x’%ﬂlﬁ] ,2-dimethyl-1-benzofuran-3-carboxamide, 5
N-Z-dﬁﬁ%@ﬁr—@f['(?-pyridin-4-y|quinolin-4-yl)oxy]-1-benzofuran-3-carboxami
de, N2isliBvetbng -6-f (@-frynidia {3 iy ybond, or, where - in Formula (1) is not a bond, is
cHinqlin-4-yl)oxy]-1-benzofuran-3-carboxamide,

e 4 ypin s e o
ey T TR 21 DR RO SIS rs I S0 SR A0SR B 9088 S5 e

-N@#.nolin-4-ylloxy}-N,2-dim ethyl-1-benzofuran-3-carboxamide, 10
O: 2Hp eUGH-6-KToRyRIEBLRNORSTRT J-90 Ol dobieyizothamtRiteia-carbo
c B>§@);g|@5yfg(‘._3,.@1‘[(7-{[(28)-2-(methoxymethyl)
Sepridin lylca EOB Jel ?'15@?6 bax J-Wf'@ﬁ*@‘*-kh iyl, het byl
%{ﬁchﬂ?rﬂénn%’-cag 5x:§15m| e, 6-[( -FE(ZS)%Z&- r‘netkk}oxyme)fhﬁlser[c));)r’?glié‘lﬁ?{??/ﬁ Y
a'l?arbonyl} quinolin-4-yl) oxy]-N, 2-dimethyl-
Xl ePaaitiionieresiv e afitriorrsof R® and R® can be optionally substituted with 4
toly ,iﬂddmeié’mly&f[(&ﬁmm‘ﬁ ighing; Wiounaeim R -arb) B ydkértiegetioshiog femeactic
mﬁ%gfé’éﬁﬁ@d fr’?gm the groug consistling of aH4—10 mlimbered Zfé‘bocy'glyl and & 4-12 membered
-dimethy]-6-[(7-pyrimidins2-ylon 'm'q-ﬁ-g. AReN2Qlan 3 xami
L
ethy-f-bse??i%’lfﬁ m@_@ﬁrqjg%mm ting of a bond, O, NH, -C(O)-, -NHC(O}-, -OC(Q)-, -
C@J0?-bromoquinolin-4-yl)oxy]-N,2-dimethy-1-benzothiophene-3-carboxami
-Of@)NH-, and §; o . '
6-[(6-igdpAuinalin4avd il -laativalrbia Rrothop benasdrarhoxamidc, -
CS ‘alkyl, or R™ and R"" taken together may form a carbocyclyl, or two R'® groups attached to
adjacent carbon atoms may be selected together to form a carbocyclyt,
each R and R are independently selected from the group consisting of halogen,
cyano, nitro, tetrazolyl, guanidino, amidino, methylguanidino, azido, -G(O)R™, -C(O), -CFy, -
CF.,CFa, -CH{CF3)z,
-C{OH)(CF3)z, -OCFa, -OCFH, -OCF,CF3, -OCG(ONH;, -OC(O)NHR™, -OC(O)NR™R™, -
NHC(OJR™,
-NHC(O)NHz, -NHC(O)NHR™, -NHC(O)NR*R', -C(O)OH, -C(O)OR™, -C(OINH,, -C(OINHR™,
C{OINRMR, -P(O)aHa, P{O)(R™)z, -8(0)aH, -S(0)mR™, -R™, -OR™, -OH, -NH,, -NH, -NHR™, -
NR14
NR™R™, -C(=NH)NH,, -C(=NOH)NH,, -N-morpholino, (C,-CeJalkyl, where any of the C atoms
can be optionally substituted with an O atom, (C2-Cg)alkenyl, (C»-Ce)alkynyl, (C4-Cg)haloalkyl, {Co-
Colhaloalkeny!, (C-Ce)haloalkynyl, (C-Celhaloalkoxy, ~(CRR')NH,. {CR"*R")NHR", -
CNRMR®, -(CR™R'),NR"R", and -S(0)u{CF2)eCFa
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20 6-[(6-iodoquinolin-4-yl)oxy]-N,2-dimethyl-1-benzofuran-3-carboxamide,
N, 2-dimethyl-6-[(6-pyrid
in-4-ylquinolin-4-yl)oxy]-1-benzofuran-3-carboxamide,
6-[(6-methoxyquinolin-4-yl)oxy]-N,2-dimethyl-1-benzothiophene-3-carboxa
mide, 6-[(6-hydroxyquinol
in-4-yl)oxy]-N,2-dimethyl-1-benzothiophene-3-carboxamide,
N,2-dimethyl-6-({6-[2-(1-methylpyrrolidinyl-2-yl)ethoxy]quinolin-4-yi}oxy)-1
25 benzothiophene-3-carboxamide, -145-
6-[(7-methoxyquinoline-4-yl)oxy]-N,2-dimethyl-1-benzofuran-3-carboxamid
€,

6-[(7-hyd roxyglgngum@péwb%yw Raimetavrl-RenzoiUEARB GNP XBRNGhay be
e N, 2 e'r?fthé)%ﬁh o eo%% %(%eybbo or JO[OR YR " r

)qumolsn -beng oxami
N,2-dim ethyl o & T(r;r Wl}amozammwﬁ%| aroups attached to the same or adjacent carbon

in-4-y|oxyk-thdyerzatledphenet®carfboxaridecgiy! or heterocyclyl;
N,2- di@m&w&k@@ma@ﬂa«w&ﬁm}wmmwélgfﬂ@mr&rhﬁ@wtmanyﬁamyu,
ﬁra cyc %gﬁyi 889%9 643 72?’%43 %M@ﬁ&@‘!f&@f‘@ %R{bém }%{Ce-C1a) aryl, and

yr| in-2- methoxy)qumolln 4 ‘yljoxy}-1-benzofuran-3-
égfb&dnﬁ"‘dbz ”ﬁ”f SIHEHY % P7-(th iazol-2-ylmethoxy)q u

inolin- &%@}d?(yﬁfldlﬁianﬁ@fumﬁ‘wméﬁ&ﬁﬁ?d’émw *Qecﬂfﬂ'éiﬁyﬂﬁﬁiﬂfﬁ-eﬁ%?f‘?@e” (Cs-
mym&ﬂlmbowm ineelineduyfloxyidrbenzofeRi’B! gathexamides s

g QMIZQn%b@é@%myw}rylethoxy)qu|noI|n -4-ylloxy}-1-benzofura
n 3 car

6- ({7 {g“l"m%'ﬁ]ﬂ %’3 I?% et bé})\(fe 33%'8 ?]d ‘isu ﬁzmgnts com rtsm g (iHs {methyl), CH,
(B oraRT G (ERIBRAHAIBE KIS0 EHIER B iogen. SO o SO, growp ortoa
NirfolinSaipiyoxyiicativéttariichsnizafiorarn 3ubaFeRESRIERICA D06 [(P-arrehentypting of

AR Aalsdexyic2-oppikyl S spyidioxy 4fd -bemzatyraBcadpxamide,

N-butyL6rl{Zshyd; %y quz'%'ﬂ‘aé}a)év)@%;@zmﬁﬁhe}ékh CR™RM unit may be the same or
ﬁi/?fnz furan-3- carboxamide, 6-{[7-(allyioxy)q ui
0

5iin-4-yiJoxy}-N,2-dimethyl-1-benzofuran-3-carboxamide,
N-isopPBRYHELET THeBndsQ P FUOM%yHE%T]-2-methyl-1-benzofu
ran-3-carbeaandes M-ty Iromedng|56a{[ £ (2 guyimelidiridmyféeHoxy)qu
H’ﬂ@lMnﬁ}ﬂﬁﬂ&aiy%ﬂéﬁﬁﬂéﬁoﬁalé&maéﬂldﬁaﬂy acceplable salt thereof.
N-butyl-2-methyl-6-{[7-(2-morpholin-4-ylethoxy)quinofin-4-yljoxy}-1-benzof

uran-3- carboxamide, N-butyl-6-({7-[2- e ylam in 0)ethoxyjq uino
T R SRS a1 B S bt amide. 20

Ri- LB P OHTStRASAcEIT?- (el TiaiRe ) BthBxyjrfih oifh - fiox it Behasrd m are
vath-G-

4. A compound according to claim 3, wherein X% is either O, N, or S,
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carboxamide, N-cyclopropyl-6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-I
-benzothiophene-3- carboxamide,
N-[2-(dimethylamino)ethylj-6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-|
-benzothiophene-3- 25 carboxamide, [(7-meth oxyqui nol i
n-4-yl)oxy]-2-methyl-N-propyl-1-benzoth iophene-3-carboxamide,
N-[3-(dimethylamino) propyl]-64(7-methoxyqu
inolin-4-yl)oxy]-2-methyl-1-benzoth iophene- 3-carboxamide,
N-cyclohexyl-6-[(7-methoxyquinolin-4-y#®xy]-2-methyl-I-benzothiophene-3
-carboxamide, 30
N-cyclopentyl-6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-lI-benzothiophene-
xamld tho
umo?{ 4my65?<0;-§?r&%jet %%Tg)%laﬁmeée'glﬁnésfh;(l)( 1R ben%oﬁ%%% 8'% %dﬁlsa
3mide,
‘6 [(ﬂh?@l@@xy‘é]eiﬁ@!m-ﬂ“%}@(wiﬁiiﬁ%&hmihﬁﬁr@w%m@fhiophene-3-car
boxamide W6y 2QNb/O63AIINEIMBRA0MO4LEAN-3-L4Boxamide,
N-[2- (qlsr@%tméhﬁwm@%ﬁwmmmﬁ%ywaIsle-ézaf#a%& Zimpsimlat-ben

zothio

N- Cyd%{')% % @?tgz-%; 9 faroxy% l)ll ﬁu; ol %oxyl & benzt%fu Iafw -3-carboxamide,
e ool R R S SBUR BT
ydroxy¥didiottndljoryfrrhetinhdibéniotiio peheﬂie@@@@@érmkmmdee,
6-[(7-hy oy bidnelbnndeyklengyingz ranibwlN ()Qyﬁ'tﬂuran%—carboxamide

in-3- y'msmx&@r%%ﬁza}shAM%sw%m@ Igsnéslm%p%ngmtb%m il

uorom(%h é%ﬁ'“&/{' Ollmo 1 rt?ghr(]itzn? _(i{g owginﬁ%fm%?@ﬁ N,2-dimethyl-1-

2-dime uor u 1 noli

-benzW@%ﬁW 10
6-[(7-radthdrg)ciitatithakyhoy]2mmodtinyi-)i (Brbooy alinid-4Anroxpih 12l thyl-

- zothiopheResBrosR AN aMry Clopropyl-6-[(7-methoxyq u in o | i

n-4- yl)lq)éylh%ertﬂﬁtgxd %}Q’%ﬂggfﬂrﬁ&ﬁoﬁg‘@w (Ij%é zo haophe e- 3—car ox ide,

6-[(7-methoxyquinolin-4- ? -2-methyl morpho |n- - propy -1-ben
zofur aH %{ 81 }B%)?‘a[mlagl%{igmm ~quum0tm o yi)oxy 1-1-benzofuran- ~carboxam|de

6-[(7-rhthesegepgirietinA-y iy 2-Areep-Negpyeitipn 2-ghwmetayike-benzofur

an-3- ed(boxamigigplin-4-yljoxyl-N,2-dimethy-1-benzothiophene-3-carboxamide,

6-[(7-rogthRuyaiReAA-dyexy b-armathvi-bensaidpatis sashligecid

(@3 dlm@H&J&mA[}%olm—A—yi)oxy‘] N,2-dimethyl-1-benzofuran-3-carboxamide,

N, 2-dimethyl-6-{{6-pyridin-4-ylguinolin-4-yljoxy]-1-benzofuran-3-carboxamide,
6-{{6-methoxyquinolin-4-yhoxy}-N,2-dimethyl-1-benzothiophene-3-carboxamide,
6‘-[(6—hydr0xyquinoiin—4—yl)oxy}-N,2—dimethyl»1 -benzothiophene-3-carboxamide,

N, 2-dimethyl-6-({6-[2-(1-methylpyrrolidinyl-2-yhethoxylquinolin-4-ylioxy)-1-
benzothiophene-3-carboxamide, -
8-{{7-methoxyquinoline-4-yhoxy]-N,2-dimethyl-1-benzofuran-3-carboxamide,
8-[{7-hydroxyquinoline-4-yhoxyl-N, 2-dimethyl-1-benzofuran-3-carboxamide,
N,2-dimethyl-6-{(7-1,3-thiazol-2-yl)quinofin-4-yl)oxy}-1-benzofuran-3-carboxamide,
N,2—dimethyl—b‘-{(-?—pyridin-2—y[)quino|in—4-y!)oxy‘r}—1 -benzothiaphene-3-carboxamide,
N,2-dimethyl-6-{{7-(2-piperidin-1-ylethoxy)quinolin-4-ylloxy}-1-benzofuran-3-carboxamide,
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propyl)-amide,
N-(3-hydroxypropyl)-6-[(7-methoxyquinolin-.4-yl)oxy]-2-methyI-|
-benzofuran 3- 20 carboxamide, N-(5-hydroxy-I
yrazol-3-yl)-6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-1- benzoth

Wl‘c} A¥-33arboxam ide, 6-[(7-hydroxyqu PCT/IB2004/004151
inolin-4-yl)oxy]-N-isopropyl-2-methyl-lI-benzofuran-3-carboxamide,
6-[(7-hydroxyqu
inolin-4-yl)oxy]-N-isopropyl-2-methyl-1-benzothiophene-3-carboxamide,
25
N-isopropyl-6-[(7-methoxyquinolin-4-ylyaxy]-2-methyl-lI-benzothiophene-3-
carboxamide, [(7-methoxyquinolin-4-yi)oxy]-N,1,2-trimethyl-1
H-indole-3-carboxamide,
N-isoprégyiPshedyicaeyiditdnsiesesmingictriomsatyitorginbrse nabtuemide,
n-3- casdsiammiti SNIZeoioptapyhaimethyhGi{ZisiearnmathendibRinide,
i n-4-ylloadinethgrezghuapdoid-s38RsaNaIMIin-4-yiioxy)-1-benzofuran-3-
N- bUty'cngES%%@eG {[7 (trifluoromethoxy)quinolin-4-yiloxy}-1-benzofuran-3-
carboxgr)% e, h ?Q_on umolln 4- yI%oxy] N,1,2-trimethyl-1
H-indol& C ar ~morpholin-d-ylethoxy)quindlin-4-yljoxy}-1-benzofuran-3-
N,1,2- t?ﬁf?@ﬁ%‘ml@{[? -(2-morpholin-4-ylethoxy)quinolin-4-ylJoxy}-1
H-indoked3-Eaidioxtptacino)stibz tuimeithylyGolly]-(C2aetidindenzofuran-3-
-ylethoxaRambnaie -4- yl]oxy} 1 H-indole-3-carboxamide, WO 2005/063739

PCT/lk]&B@@/ éﬁoh .4.%: o)allln fnnetﬂyl- -ben o ran-'ﬁa%ﬂr?oxamlde

met ()

5 [Rdkab

-(2- h propyl)- Y
-benz Bﬁé@%@é !E% 8)}'8??{)@‘8 methy!~ ~pyr| in-2-yi-1-benzofuran-3-carboxamide,
N-(2- hVo%k%ﬁfy?ﬂ@%ﬂ%ﬁ@iﬁﬁ%ﬂ%ﬁ@hm&myﬂb&%zmnwtmrmmth|oph
ene-3-GefiMHigivamyeinblin-4-yfloxy}-N,2-dimethyl-1-benzofuran-3-carboxamide,

NS Bﬁméwﬂtﬂlﬁrﬁé?h%mwmw AR 2emeigE DS RESiRRD
N,1,2- tmé% I%E%@F {[rTJl :Zé’ﬁ/dr C’mihyle %tmfaﬂ?r% E'H"ilyﬁ{%} '}“T"mf“ra"‘&

H-indTePEN B amide,
6-{[7-(h-Buick BrethSsilm@trexshelinitolethay fnsdling Mitixpletkogrkofuran-3-
-benzetubaxedidearboxamide, 10
6-[(7- maquwmhnnénwma%m o SeIG AT AR
yl]-1- l%g H{Qen -3-carboxam ide, 6-[(7-methoxyq uino
lin-4- ?L -2-methyl-N-[(2S)- tetrahydrofura n-2-ylmethyl]-I -
benzoftir4¥ts: @gﬁ%%% BIPBTP- i HoxyiginAK)-4-yloxy]-1-benzofuran-3-
in-4-y@Rpraniddthyl-N-[ethoxy- ethyl]-1-benzofuran-3-carboxamide,
N»cycIopropyi-ﬁ-[(?-methoxyqumoim—4—yl)oxy]-2-methyi 1-benzothiophene-3-
~ carboxarnide,

N-{2-{dimethylamino)eth ylII-6-{(7-methoxyquinofin-4-yljoxyl-2-methyl-1-benzothiophene-3-

carboxamide,
[(7~methoxyquinoiin-4-yI)oxy]—Zamethyl-N-propyL1-benzothiophene-a—carboxamide,

N—[3~(dimethyiamino)propy!]—ﬁ-{(7~methoxyquinolin-4-yi)oxy]~2-methyl—1~benzothiophene-

3-carboxamide,

N-cyclohexyl-6-[(7-methoxyquinolin-4-yloxy]-2-methyk-1-benzothiophene-3-carboxamide

N-cyclopentyl-6-}(7-methoxyquinolin-4-yljoxyl-2-methyl-1 -benzothiophene-3-
carboxamide,

8-{(7-methoxyquinolin-4-yl)oxy]-2-methyl-N-(pyridin-3-ylmethyl)-1 -benzothiophene-3-
carboxamide,
6~{(7~hydroxyquinolin~4—yl)oxy}-2«methyl~N—propyI-‘i-benzothiophene»sncarboxamide,
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15

6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-N-[2- methoxy [-methyl-ethyl]-1-b
enzofuran-3- carboxamide, N-(2-methoxyethyl)-6-[(7-methoxyqu
inolin-4-yl)oxy]-2-methyl-1-benzofuran-3- carboxamide,

WRIZEYUMSPyI-2-methyl-6-[(7-pyrimidin-2-ylquinolin-4- yI)oxyfﬁTHgﬁ%‘fﬁ?‘é\Wl

-3- 20 carboxamide,

N-cyclopropyl-2-methyl-6-({7-[2-(methylamino)ethoxy]q uino] i
n-4-yl}oxy)-1-benzofuran-3- carboxamide, N-cyclopro

pyl-2-methyl-6-({7-[2-(d iethyla m ino)ethoxy]q ui nol

in-4-yitoxy)-1-benzofu ran-3- carboxamige, 25
N-cyclopropyl-2-methyl-6-({7-[2-hydroxy-ethoxy]quinolin-4-yi}oxy)-1-benzo
furan-3- carboxamide,

6-{[7- (2B OBt R R-U Y s Rrdpfispyir2metsuhyienzothiophene-3-
-benzofarepxa@ridarboxamide,

N- cyclwwwweﬂwh@ﬂd&w@wy&w%ﬂﬁrmg{mm%@ea%aslam.de,

oxy}-113Q-RenzA :‘?:Iﬂ" } - .
N- CyCI-Ns[I{’Q()Fb%H sopropy amlno)g Ug‘%&/ ~4-ylJoxy}-2-methyl-1-benzothiophene-
uinolin- 4%ioxy - -methyl -I-benzofuran- 3-carboxamide,
N-CyclBPFEBYAXEERITNcA S Vb RYRS R eHFc ST teil - 1-benzothiophene-3-

in-4-y|psxigxarmivethyl-1 - benzofuran-3-carboxamide, -150-

rl\rl] Ig}é(j:lﬂ;ﬁ@ﬂyétﬁy L2 diRasnatRexYadint mﬁmMﬁWhﬂenzoth!gap?egc;\(g;%?rbeoxamlde
s %"?‘égﬁ%ﬁ %*nﬂfﬁo’ﬁgé’#ﬁiigﬁ“ﬂw I R et
1-ben a8 hg quinglin-g-yhoxy methyI«N( morpholm—4~y[propy£) -1-benzothiophene-3-
N-cyclefRIs§IEaethyl-6-{[7-(2-morpholin-4-ylethoxy)quinolin-4-ylJoxy}-1-
benzofiarledropgBdfameitiexyquinolin-4-ylhoxy}-2-methyl-1-benzofuran-3-carboxamide,

6-({7-[e:(eyalaRianmninootaaxyiguingl -2
-I-ben gggg%g?arbox?rﬁt?gﬁ 6-{[7- ((hk?leﬁz(;)oﬂxy wﬁjg%&d% c{));}gy Zﬁg%lé n)é'

6- dlmej%%dln 2\%}% -2-methyl-1-benzofuran-3- 10 carboxamide,
N-(4, &2 YA A Bl - el BN BTAB ety foereritra-a-be

nzofurdissasaiAsSoxamide,
6-[(7-methoxyquinofin-4-yE)oxy]—2~methyt-benzofuran-3~carboxylic acid (3-dimethylamino-
propylh)-amide,
N~(3-hydroxypropyt)~6—[(7-methoxyqu]nolin-4~y§)oxy]—2—methyl-1 -benzofuran-3-
carboxamide,
N-(5-hydroxy-1 Hwpyrazol~3—yl)-6-[(7—methoxyquin0Iin-4-y!)oxy]-2—methyl—1 -
benzothiophene-3-carboxamide,
6-{(7-hydroxyquinolin-4-yl)oxy}-N-isopropyl-2-methyl-1-benzofuran-3-carboxamide,
6-{(7-hydroxyquinolin-4*yl)oxy]-N—isopropyl«Z-methyi-1-benzothiophene—3—carboxamide,
N-isopropyl-6-{(7-methoxyquinolin-4-yljoxy]-2-methyl-1-benzoth iophene-3-carboxamide,
{(7-methoxyquinolin-4-yfoxy}-N, 1,2-trimethyl-1H-indole-3-carboxamide,
N-isopropyi-2-methyi-6-{f7-{triflucromethoxy)quinolin-4-yijoxy}-1-benzofuran-3-
carboxamide,
N-cyclopropyi-2-methyl-6-{| 7-{triflucromethoxy)quinolin-4-yijoxy}-1-benzofuran-3-
carboxamids,
N-butyl-2-methyl-6-{[7-(trifluoromethoxy)quinolin-4-ylloxy}-1 -benzofuran-3-carboxamide,
B-[(7-methoxyquinolin-4-yhoxy}-N, 1,2-trimethyl-1H-indole-3-carboxamide,
N, 1,2-trimethy{-6-{[7-(2-morpholin-4-ylethoxy)quinolin-4-ylloxy}-1H-indole-3-carboxamide,
N,1,2-trimethyl-6-{[7-(2-pyrrolidin-1-ylethoxy)quinolin-4-ylloxy}-1 H-indole-3-carboxamide,
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N-(4,6-dimethylpyridin-2-yl)-6-[(7-hydroxyquinolin-4-yl)oxy]-2-methyl-1-ben
zofuran-3- carboxamide, 15 .
N-cyclopropyl-2-methyl-6-{[7-(2-pyrrolidin-1-ylethoxy)quinolin-4-ylJoxy}-1-b
enzofuran-3- carboxamide,

YR AXEHERy1-2-methyl-6-{[7-(2-piperazin-1-ylethoxy)quinolih 4B H !

enzofuran-3- carboxamide,
N-cyclopropyl-6-({7-[2-(dimethylamino)ethoxy]quinolin-4-yl}oxy)-2-methyl-
1-benzofuran-3- 20 carboxamide,
6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-N-(6-[(3-methylbutyl
)amino]pyridin-3-yl}-1- benzofuran-3-eddfexamide,
7-[(7-hydroxyquinolin-4-yl)oxy]-N,2-dimethylimidazo[1,

2-a]pyding-3- ide, -

N,z-dirﬂ%%@?j@?ﬁ%%?ﬁ%ﬁ?ﬂw RS AR R iepbEn 23,
JpyridirfE98 88 hoxamide, N,2-dimethyl-6-({7-[(2-0x0-1,
3-dioxddAdmady b EGuetimmyduipon)yDebnrrzetman-Be patRoyRINdS,
6-hydreampedaraisdimethyl-1-benzofuran-3-carboxamide,
N,2-dimaestndaRsl(Bumpyislify4 olind. .
uinolingf-%ﬁ%%y (—f]?—gg{g@%ﬁ%&ﬁ%@%ﬁ#}&?ﬂ%@e% +1-benzothiophene-3-
N-cyclopropyl- -({gg[z-(ethylamino)ethoxy]quinolin-4-y|}oxy)-2-methyl-1-be
nzofurdr- 3B EkEiHide Piasinadstropiapyip-frdtixy - BT B-pipatickaride,
-yleth@xcfth fritixplanyfioimdtiolyemarain:anidx g N RONABIYL: -benzofuran-3-
7-fluorbefammethoxyquinolin-4-yl)oxy]-2-m

ethyl-Y+(6- NG PR30 1 S ofuran-3-carboxamide,
7-f|uolycg-g-H%r%ﬁucl%?%&?ﬁ}ﬂgyﬁ%%]i‘%ﬁ%@hg@fmﬁ%ﬂﬁmﬂﬂprop
yI)-1- BaRgO Grar-a CarBoXEmide, -
N-c¥cg§z§§%%;ﬁ§mwt$¥g§¢%mm%nwmwmmwmmaw}-Ibe
nzofu e AXFohc
f,;{Eza-gﬁi?@?&wmmw%ﬂ%mn%mm};—%ﬂf.*as%%}aﬁ G e,
N-[5- éﬁqiho% Py pynain S SRS ey rethyl-1-benzofuran-3-

)oxy]- -rr%oex% “-benzofuran-3- carboxamide,

N-[6- (iSRRI Adfoeipnaaymoinetvd spdainalindyaxefdranaethyl-1

-benzesfitraxar8decarboxamide,
N-cyclopropyl-2-methyl-6-{(7-pyrimidin-2-ylquinolin-4-yloxy}-1-benzofuran-3-
carboxamide,

N —cycfopropyi~2~methyi-sn({7-[2-(methyiamino)ethoxy]quinol in-4-yi}oxy)-1-benzofuran-3-
carboxamide,
N-cyclopmpyl-2-methyl-6—({7~{2—(diethy!amino)ethoxy]quinoiin-4~y¥}oxy)—1~benzofuran~3-
carboxamide,
N-cyciopropyi-z—methyl—6-({7—{2~hydroxy~ethoxy]quEnofin—4~yi}oxy)—1-benzofuran—S—
carboxamide,

6-{[7~(2-bromoethoxy)quinolinA-yl]oxy}-N-cyc!opropyi~2~methyt-1 -benzofuran-3-
carboxamide, )
N-cyclopropyl-2-methyl-6-{7-[2-(4-ethyl-piperazin-1 -yl)-ethoxylquinolin-4-yloxy}-1-
benzofuran-3-carboxamide,
N—cyciopmpyl~6»({7-[2~(isopropyfamino)ethoxy]quinoIin~4—yl}oxy)-2—methyl—1-benzofuran-
3-carboxamide,
N—cyciopropy!~6~({7—-[2-(oyclopropy!amino)ethoxy]quinolin~4—yl}oxy)~2-methyl-1~
benzofuran-3-carboxamide,
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15
4-{[4-({2-methyl-3-[(methylamino)carbonyl]-1-benzofuran-6-yl}oxy)quinolin
-7- ylloxy}butanoic acid, ,
{[4-({2-methyl-3-[(methylamino)carbonytj-1-benzofuran-6-yl}oxy)quinolin-
-ylJoxy}acetic acid,
N-(4,6-dimethylpyridin-2-yl)-2-methyl-6-{[7-(2-pyrrolidin-l-ylethoxy)quinolin-
4-ylloxy}-1- 20 benzofuran-3-carboxamide, methyl
2-methyl-6-{[7-(2-morpholin-4-yletho)c{dguinolin-4-yljoxy}-1-benzofuran-3-
carboxylate, 6-({7-[2-hydroxy-3-(methyla
mino)propoxy]quinolin-4-yl}oxy)-N,2-dimethyl-1-benzofuran-3-

carboxaminde, and 25 methyly o v 1 methviethybarminoleth inolin-4-yloxy]-2-
PRI S it hyﬁ.aminggg et aminclethogiauinoin s oxt2

-7- y S8BT Sé?é‘frﬁ?”g”??ﬁ%’f(rﬁ Céutically acceptable solvate or
pharnEtédiisiaabéapnmmeaionsivot-yiem-Sorieiery ot eriiwt- Tippgefyran-
selectea:4romrathigeollowing group: CH ONH O CH3 NH CH3p\O\S

CH3  Ir-dibbropit-DLN N MY Q72008 0B 3739 frGnb BRI IR 11 b2Rz6@ran-3-
FHaHNHN CHaHa ON NHHaOofHHa HCHa/Ha

carboxamide,
6-{{7-[2-(cyclobutylamino)ethoxylguinolin-4-yltoxy}-N-cyclopropyl-2-methyl-1-benzofuran-
3-carboxamide, '
-6»{{7.n(benzyloxy)quinoEin—4—y§}oxy}-N—(4,-6—dimethy]pyridin-2—y|)—2-methyl—-1 -benzofuran-3-
carboxamide, ' '
N-{4,6-dimethylpyridin-2-yl)-6-[{7-methoxyquinolin-4-yhoxy}-2-methyl-1-benzofuran-3-
carboxémide, _
N-(4,6-dimethylpyridin-2-yi)-6-[(7-hydroxyquinolin-4-yljoxyl-2-methyl-1-benzofuran-3-
carboxamide,

N-cyclopropyl-2-methyl-8-{{7-(2-pyrrolidin-1 ~ylethoxy)q.uino!in—4¥_yl]oxy}—1 -benzofuran-3-
carboxamide,

N—cy@iop ropyl-2-methyl-6-{{7-4{2-piperazin-1-ylethoxyquinotin-4-ylloxy}-1-benzofuran-3-
carboxamide, )
N-cyclopropyl-6-({7-[2-(dimethylamino)ethoxylquinolin-4-yl}oxy}-2-methyl-1 -benzofuran-3-
carboxamide, -
6-[(7-methoxyquinolin-4-yhoxy}-2-methyl-N-{6-[(3-methylbutyllamino]pyridin-3-yi}-1-
benzofuran-3-carboxamide, ‘
7~{(T-hydroxyquindlin@—yl)oxy}—N,2-dimethyl£midazo[1 ,2-g|pyridine-3-carboxamide,
N,2-dimethyl-7-{[7~-(2-morpholin-4-yiethoxy)quinolin-4-ylJoxy}imidazol1,2-a]pyridine-3-
carboxamide, .

N, 2-dimethyl-6-({7-{(2-ox0-1,3-dioxolan-4-yymethoxy]quinolin-4-yf oxy)-1-benzofuran-3-
carboxamide, _

6-hydroxy-N, 2-dimethyl-1-benzofuran-3-carboxamide,

N, 2-dimethyl-6-{(6-pyridin-4-yiquinolin-4-yhoxyl-1-benzothiophene-3-carboxamide,
N-cyclopropyl-6-({7-[2-{ethylamino)ethoxylquinoclin-4-yl}oxy)-2-methyl-1-benzofuran-3-

carboxamide,
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000 ON)NOI\\CHal\\ H5C~N~\O O NHHa Ha 0 CN O O O Ctia NH
CHa5Ha 0O JO'sNHaC-0CO?2CHa /-CH3HONHHa '\\CHaCNC
N HaCi\ N -153-CHs O (0o 0 ON"N,O\O N and /H3 0N 0<)! 00 CH3
N% \ I N or a pharmaceutically acceptable solvate or pharmaceutically
acceptable salt thereof. 8. A pharmaceutical composition for the treatment
of a hyperproliferative disorder in a mammal 5 comprising a
therapeutically effective amount of a compound, salt, or solvate of claim 1
and a pharmaceutically acceptable cat¥ier.

N-cyclopropyl-2-methyi-6-{[7-(2-piperidin-1-ylethoxy)quinolin-d-yijoxy}- 1-benzofuran-3-
carboxamide, :
7-fluoro-6-[(7-methoxyquinolin-4-yhoxyl-2-m ethyI-N—(G;morpholin—éi-yEpyridin~3»yi)_«1n
benzofuran—3—carb’0xémide,
7-fluoro-6-f{7-methoxyquinolin-4-yhoxy]-2-methyl-N-(3-morpholin-4-yipropyl)-t-
benzofuran-3-carbaxamide, _ .
N»cyclopropyi~2~methylm6»{[7w(2‘wpipe_razin»«1leethoxy)quinoﬁn-4—y§}oxy}—1benzofuran -3-
carboxamide, _ '
6—{[7~(2,3mdihydroxypropoxy)quino‘iin~4—yl}0xy}~N,'2wdiﬁaethyﬁ1 -benzofuran-3-carboxamide,
N-[5-(aminomethyl)pyridin-2-yf}-6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-1-benzofuran-3-
carboxamide,
N-{B6-{aminomethyl)pyridin-3-yi}-8-{{7-methoxyquinolin-4-ytjoxyl-2-methyl-1-benzofuran-3-
carboxamide, . '
4—{{4—({2—methyl—3—[(methylamino)carbonyl_]—‘% ~benzofuran-8-vljoxy)quinolin-7-
ylioxylbutanoic acid,
{l4-({2-methyl-3-[(methylamino)carbonyl}-1-benzofuran-6-yiloxy)quinolin-7-yljoxylacetic
acid,
N-{4,6~dimethylpyridin-2-yi)-2-methyl-6-{{7-(2-pyrrolidin-1-ylethoxy)quinolin-4-yijoxy}-1-
benzéfuran—é—carboxamide,

methyl 2-methyl-6-{[7-(2-morpholin-4-ylethoxy)quinolin-4-yfJoxy}-1-benzofuran-3-
carboxylate, '
6-{{7-{2-hydroxy-3-(methylamino)propoxy]quinclin-4-yl}oxy)-N,2-dimethyl-1-benzofuran-3-
carboxaminde, and

methyl 4-{{4-({2-methyl-3-[{methylaminojcarbenyll-1-benzofuran-6-yljoxy)quinslin-7-
viloxylbutanoate,

ora phanﬁaceutica!ly acceptable solvate or pharmaceutically acceptable salt thereof.

7. A compound of ¢laim 1 that is selected from the following group:

!CHg .
0 CH
o, CHa
NH NH
3\ CH, cH,
o] (8] 6] b
s R

A\
/’
z

Ny N {
2N N



9. The pharmaceutical composition of claim 8 , wherein said
hyperproliferative disorder is cancer. 10. A pharmaceutical composition
for the treatment of a hyperproliferative disorder in a 10 mammal

w2 BBIG%I{?% a _therapeuticall_y ef_fectiv_e amount of a compoupgﬁg%gggm 4151
SOlvate of claim 1 in combination with an anti-tumor agent selected from
the group consisting. of mitotic inhibitors, alkylating agents,
anti-metabolites, intercalating antibiotics, enzymes, topoisomerase
inhibitors, biological response modifiers, anti-hormones, and
anti-androgens, and a pharmaceutically acceptable carrier. 15 11. A
pharmaceutical composition for treatiftfa disease related to
vasculogenesis or angiogenesis in a mammal comprising a
therapeutically effective amount of a compound, salt, or SO|¥§;[6 of claim
1, a therapeutically effective athount of a compound, saltyexsolvate of an
antihypertensive age g a pharmaceutically ac e carrier. 20
-154- 12. A method giradycinily a compound hay offttula of claim

1, wherein 0 X ' iIs comprising: (a)ireating a carboxylic acid
havin@ejo{ -@ 0R3 (n) OH F’Ea R4 X 26 57?with an
activating agent; and (b) contacting the correspohding product with

H2NRa. 13. A method of prod#ging @ compound having the f mﬂmof
claim 1, wherein O X3R'g-l comprising: H
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10 treating a quinoline compound having the formula 15 -155- R4 Cl s |
RRB ~v(m) R6 N R7 with a compound having the formula 0 R3 x3Ria
Ex Rza H~x3 2 in the presence of a base. 5 14. A compound according to
claim 1, which is CH; ~\\y~NH CH3 O\ O NJ or a pharmaceutically
acceptable solvate or pharmaceutically acceptable salt 10 thereof. 15. A
pharmaceutical composition for the treatment of a hyperproliferative
disorder in a mammal comprising a therapeutically effective amount of a
compound, salt, or solvate of claim 141&Ad a pharmaceutically acceptable
carrier.

CH, o o
o o
@ m b
N HaC P
g N ., o N , and
CH
/
SN
o ¢

or a pharmaceutically acceptable solvate or pharmmaceutically acceptable salt .th'ereof.'

8. A pharmaceutical composition for the freatment of a hyperproliferative disorder in a mammal
comprising a therapeutically effestive amount of a compound, salt; or solvate of claim 1 and a
pharmaceutically acceptable carrier.

9.  The pharmaceutical composition of claim 8 , wherein said hyperprétiferative disorder is

cancer.

. 10. A pharmaceutical composition for the freatment of a hyperproliferative disorderin a

mammal comprising a therapeutically effective amount of a compound, salt, or solvate of claim 1

~in combination with an anti-tumor agent selected from the group consisting of mitotic inhibitors,

alkylating agents, anti-metabolites, intercalating antibiotics, enzymes, topoisomerase inhibitors,
biological response modifiers, anti-hormones, and anti-androgens, and a pharmaceutically
acceptable carrier.

1. A p‘harmace'utica-l' composition for treating a disease related to vasculogenesis or
angiogenesis in a mammal comprising a therapeutically effective amount of a compound, sait, or

solvate of claim 1, a therapeutically effective amount of 2 compound, salt, or solvate of an

antihyperiensive agent, and a pharmaéeuticaiiy acceptable carrier.
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12, - A method of producing a compound having the formula of claim 1, wherein

O.
X3R1a
?(\ =\
N \/ 55)5 =2
compras:ng
(a) treating a car'boxyﬁc acid having,.the formula

Qi

with an aclivaling agent; and
{b)  contacting the corresponding product with HoNR 2.

13, A method of producing a compound having the formula of claim 1, wherein

Q

XBR‘ia

m “"a -

comprising:

treating a guinoline compound having the formula
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-155-

RS ]
YN s
5, 2 Rm
RN
R’ with a compound having the formuta
G
X3R‘ia
Rm
Cay
S Sy 2 .
Sy X in the presence of a base.

14, A compound according to ciaim 1, which is

O, /CHS
NH
e
| CH,
o 0

Sy
"

or a pharmaceutically acceptable solvate or pharmaceutically acceptable sait

thereof.

15, A pharmaceutical composition for the treatment of a hyperproliferative

disorder in a mammal comprising a therapeutically effective amount of a

compound, salt, or solvate of claim 14 and a pharmaceutically acceptabie

carrier.



