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-1- NOVEL QUINOLINE DERIVATIVES FIELD OF THE INVENTION This
application claims priority to United States Patent Application No.
60/532,725, filed December 23, 2003, which is hereby incorporated by
reference. 5 This 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 invehtion inhibit VEGFR/KDR and
therefore are useful for treatment of diseases and conditions 10 that are
associated with VEGFR/K 3o B SERRRTARESOPhthalmic
diseases such as age- related macular degeneration. This invention also

relates to a method of using B NYENDITN treatment of
hyperproliferative diseases in mammals espeC|aIIy humans, and

to
pharmacitaRaicasn SEERdMt "(Etéﬁriﬁ’alllr'?i'ﬁ?;jl ﬁﬁfﬁscpo?ﬁﬁbﬁi’ﬂ@ﬂon No. 60/532,725, filed
BAGKGREIAIS QFChHENeRENTDIORE RS bY teitreness become cancerous
by virtuengf the/ifienstasmatiomoial poHbm ObntsobNAniNtRriasiRRCOEPAE, including

@@p&m&ﬁp%w&@%mm&egg&tgsﬂ;%ﬁ@rgﬁam&&gnam@%&mg of the
cells). Man %% %,efprotelns that are a err%%t OSIQ‘j PDGRF th
ASSERLTS ‘é‘fﬂ ngpta ues??' ATHrEFeSFaReH, Rt At @%ﬁtﬁ% F that are
aRetespiassiber Q‘fftﬁﬁﬁ@rWT@lFWEl@ﬁBG)Qé@iRQWR?ﬁﬂBﬁﬁa@éY g SeirRRpUnds in this
iesefition prddiferBETR/HRD her heseime timasatad fiti ngatmentdlifpeasds and conditions
era?éxéeeoc?é?eﬁl%@pmﬁmgmgéﬁmsg§ a&&«@?%@wm&ﬁéhégmwmas age-
Cef” mde mbarJarfl%e ene %g i5 ?nnvgn)gora so i rtbln gndgrmda ? for V¥! d
frac?orsma rans rane domain, and an mracelialiar b por lont T‘f% compounds
ﬂﬁ]n&ﬁaﬁ?%{g‘%{‘klH%%%%ﬂlﬁ%’ﬁwﬁry%%aaeép@clﬂ@%@nésﬂﬁﬁa‘iye ljymens, and to
pieteinssaiva! trermssiionméhrigiviegslbiprotifesatidn. Tyrosine kinases may

be classified as growth fegokreaespiyy de tHERFENRBGFR, FGFR and

erbB2) or non-receptor (e.g. c-src and bcr-abl) kinases. Such 25 kinases

may befadflriaythped 3araions yvirsPHnmianefareation s atpei§dpreiity DNA into

caneatpggastiicintesieal damnagsnsacivasrcidans necind dorsietmaci aalgesnt tumor
'sa!g? %n?%ﬂc@é{@r(é@%n&&%ﬁéh@&%%@%@%%@éré%ﬁé@ &8 of causing

aC riaf'ls‘l']atieﬂeﬁ t!\rp£ n QEIVET 2 OI;leE?.eSt ngglagf a%opm%[;p{# —onco G%C gll' osine kinase
ancrea IC, gastric an n cancer iesin at epl

dFGV\ﬂ?Of ‘?@Eé‘fﬁ‘@?‘(ﬁ@qﬁﬁ?@ ?ﬁ’iﬂ%@@sd F'\‘i‘l?é}%%;ﬁfé?é‘@'ﬂﬁm ﬁ’ﬂ%[ﬁiwpe
human Besdastyasheadnbsasgriuiageddhequemtiot sl thblegldee gasteiend possess
tﬁ’t@éﬁﬁaﬂﬁ@&@?@ﬂ@@%@ﬂ&@ﬁ@@@%%@Qlé?giﬁé\h%ﬂethb’ﬁﬁﬂ &&€ Straceliular

| ?1 R P} t%]c%o%fs r&sci%iééé( r{?)sb'ﬂﬁlan 2@1&% @%éﬁ%%c“&?cf&ké‘%%ﬂ& W8roteins and

ItOI’S O rowt mamma ncer c
hence to influence ce]i profiferation. Tyrosine kinases may be classiiied as growth factor receptor

" {e.g. EGFR, PBGFR, FGFR and erbB2) or non-receptor (e.g. ¢-src and bor-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
factor receptor (EGFR) is mutated or overexpressed in many human cancers such as brain, lung,
squamous cell, bladder, gastric, breast, head and neck, cesophageal, gynecological and thyroid
cancers. Thus, inhibifors of receptor tyrosine kinases may be useful as selective inhibitors of the
growth of mammalian cancer cells. |
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-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 successful blastocyte
implantation and therefore may be useful as a 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 13FLK-1) receptor have been
associated with the proliferation of endothelial cells and more particularly

vasculg an e T|nt rnation tion

publlca%ﬁ Bi Orwgggg/ % Ilén ﬁugl m&n'&l? uasntcr ?%%%%ﬁ gyédl lsease (stich
.ﬁwwf%w@aebw@f@wwmﬁt@@mﬁ@wt@wﬂ%mec@y@a@peas\d thay  reduce
hindigfto Baatode atirgtiierkdDR Fidid e evapter yealy Seasdricehidet See PCT
disordesadciptnckion AEaABRNAHHE WOJ RGPS Sniisha6iaRetasns), hereby

qn%geg?atég%gg%;%eﬁg@s@%g macular degeneration, hemangloma
glioma, melanoma, Kaposi's sarcoma and ovarian; breast, |
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(publlsh%mﬁ‘ﬂﬁe?”%mf@@%ﬁ @{ﬁqﬂf@? 6&%1 L&&%ﬁt@ﬁbﬂ%gﬁtrﬁewtwe diseases
parb lidiatiored miher W06 /404t od issiestioDs cefThister S:tivgd )atpre Epplication

ini@iRatienAnede N pRised o HUNBNeRoN eLIODS| MED iBiéaibRdl Batent application
(Buiishad Aptlel tvd S5asd TABRINA"BRALAALP A4 APRYACHR RHBIGAIAR patent

b
o s A L i 7 JAET TR s et
2arficRy, PERentEPRIRARRI ik mehpignc atforepRMIicitisn meaaaw@appncanon

OR/RBBOdoh3 (riisiied Btaopdr, 200897 P CiitedtStalati Gashp bite BiApBtcasiard June 6,
D%@W&&%@ﬁa%?e% i %m&#&%*m%@%%@@ (Rfiikhed October
terggﬁkg%fat%taglggécaﬂé}r UngﬁI ion 3 fic Li:rrg]nb%n\é\é %gﬁ 142 ublished
( Ub ema or?a ent app \Cation publicati A
nQ%B@PW@O??ﬁ@Mé@(pWEﬂ%ﬁ@G%ﬁﬁTGI‘E a@@'@@ fop @HPiRBEPAHERREr PR /13771
afmobtstednhpulbiic A6, EP@TnhtemW@x@b/ﬂ@?%wmambrsh@usmmnmerMO 85/23141
2004)sRe higtekngtionsdspatent aReheAeN patent application publication number WO
03/00605¢ (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 publication
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 01/85798 (published November 15, 2001), PCT international patent application
publication number WO 01/74380 (published October 11, 2001), PCT international patent
application publication number WO 01/74296 (published October 11, 2001), PCT international
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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 international patent application publication
number WO 98/51344 (published November 19, 1998). The foregoing
patent and applications are each incorparated herein by reference in their
5 entirety. SUMMARY OF THE INVENTFON Described herein are
compounds capable of modulating the activity of receptor kinases such

I
T 0 SRS A A D ) e
bi

@rﬁBouﬁ%ﬁ A RB4eE 'e?”aﬁ‘a?‘ “In ReRIR)S M?Qn?%r%@& “and PCT
drEpHiRnRapRIBNC FPRISHToB SPYBirs s taiiey MehosEiidu riblisheso November 19,
dieseyibEckdrestierapaaticaot projphtitasticauseiofuchrermpayndsy asétence in their

camBgsitions, and methods of treating cancer as well as other diseases

associated with unwanted r proliferation, by

administering effective am@1 % \PSETQ WEW,B one aspect are

novel qmﬁﬁ@dﬂ%&ﬂ%%nﬁbmtbﬂhﬁm%@é@@%ﬁrﬁc@% of receptor kinases
%‘V@éﬁﬁ %R&T}%’é'ﬂﬂi%ﬁé‘ ﬁl@tﬁ&'&ﬂ%ﬂftl@ﬁ%@iﬁh %ﬁgﬁoﬁ ?featment of cancer

n vitro nd or in vivo. Accor to a er aspect

inas
T, T BB R P A BT PR SRS AT ot te
reRYor IariRiR SIARRAS, RS KRIRNESSIHES? ¢armesitions eanigivtacugisgempounds, Also
plensdied are phaapitie uiic atopbyreositien HOfsatte eddmds -#ne idabitgtions, and

%QﬂflﬁgQﬁstréélﬂb'@mePE@WHI@QQ%W&QQ@&P@Q&@@H%W&S@LM& angiogenesis

Ac rdln'ﬁ‘ f? the as ect row are nthe sschemes for
far.
%%rrecearatlg such Eﬁ mg atIF]e %%?h‘%%uﬁss compomds

pharmaé‘eGﬂﬁaﬁﬁpﬁ%éfﬁa’ﬂﬂ@bﬁwﬁi@eﬁﬁmwwsandﬂwé\”%ﬁ@ﬁ%@%tﬁﬁﬂ@d are
arempopiictiionaditade it RgidD RINEGHR Xikases e woh igh KRIIEGER2 kinase in vitro

CaTBEiNgitoe WEdakiRg Bnadutinassamnpreurits alephmpasauiicalban selectively
%88@5?&!@&?&&@:&‘8( ?é?:fepg(ﬁsfﬁwggg s@gﬁ 3 WB&Q%%E 52 Ink I anotl‘»er aspect,

or treating patients c m rs

et another as eCt oviaed are met
RN R AR AT %ﬁ@if&bgﬂﬁe%ﬁwaﬁf&ﬁwa\fﬁ&fﬁdmdu*atme compounds. Tncluding
\PE@PF@E%&UIQ@W@'{%@%&@W@@@O& pirerisise trivatlyandbepeioksts aitovided are

tepihedetn yetcansthier aspepimretion Mysinaitan VEaERieRodoMONg NEompounds, and
aﬁmm%@ﬁ&moé&@pﬁub%@'%P&aﬁgﬁ%@mn%&f%‘s%’éw HIRSHA QEBorovided for

ound, or a pharmaceutlcall%acce table
REHETR ok ARCEI SRR GP BRI S (0 VEGHR: moduitng

compounds or pharmaceutlcal!y accepiable salts thereof, described herein, with KDR/VEGFR2
kinase. In yet another aspeci, provided are methods for treating patients comprising
administering a therapeutically effective amount of a VEGFR2-moduiating compound, or a
pharmaceutically accepteble salt thereof. In yet another aspect, are combination therapies
involving administration of an anti-neoplastic agent and an effective amount of a VEGFR2-
modulating compound, or a pharmaceutically acceptable salt thereof.

In one aspect are compounds of Formula (1)




R4 X' Rs/ 1\ R\ N~ Retm) wherein the ------ in Formula (1) indicates an
optional bond; 5 is selected from the group consisting of X'Rib O / X3R e
"N$/Rzb2 ('S hh Rze S Re end Xz 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 ---- is a bond; R9is H or -CH3; R'a and R'b
are selected from the group consisting of H, -(CR'R")1CN,
-(CR1('R11)_(C3-C8)cycloalkyl, -(CR10R")j-(C5-C3)cycloalkenyl,
(C2-C6)alkenyl, (C2-C6)alkynyl, -(CRtOR")j-aryl, -(CR'OR") heterocyclyl,
and (C1-C8)alkyl, and wherein the C atdins of R'a and 15 R'b can be
optionally substituted with 1-3 independently selected R12 groups; Rea
and R2b are selected from the group congisting of H, -CH3, -CF3, -CN,

22 pendently F;, 20 X3is
i or, Where ----- in

selected from the group consi3
-NH2, -OCF3, X4(CR10R I

,%Logen -CF3, -N3, -NO2, -OH,
4(CBA0R")j-(C3.C8) cycloalkyl,
1ken9l

Y .

is selected from the group consisting of
XiR'b [}

/
‘a{—N 2b XR
Ve T\

RZS
Rg ang se.i‘-.:'.: X2

the -—- ling indicates an optional bond;

X' is a bond or —C{O)NH-;

X2is O, S, or NR® where -~ is nat a bond, or X is N or CH where ---- is a bond;
R?is H or -CHg;

R' and R™ are selected from the group consisting of H, CR™R")CN,
{CR™R*")-(Cs-Ca)cycioalkyl, -(CR'°R"")-(Cs-Ca)eycloalkeny), (Cx-Ce)alkenyl, (Cx-Ce)alkynyl,
(CR“‘R“), -aryl, {(CR™R"")-heterocyclyl, and (C-Cq)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, -CHg, -CF3, -CN, -CH;CHs, -
OCHs, and

-QOCF;
R® and R? are independently F;
x23is O or NH;
X% is C where - in Farmula {1} is a bond, or, where —— in Formula () is not a bond, is

CHorN;
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-X4(C2-C6) alkenyl, -X4(C2-C5)alkYnY1, -X4(CR10R")j-aryl,
-X4(CR10R1")rheterocYclY1, heterocyclyl, and -X4(C1-C8)alkyl, and
wherein the C and N atoms of R5 and R6 can be optionally substituted
with 1 to 3 independently selected R13 groups, or wherein R5 and R6
taken together may form a cyclic 10 moiety selected from the group
consisting of a 4-10 membered carbocyclyl and a 4-12 membered
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(é)o-, -C(O)NH-, and S; 15 each
R10 and R" are independently selected from the group consisting of H, F,

and <Cgil%§>@%¥$’iﬁ>ae§§@&m9 Riofalsen foge i, maiormna earbocyciyl

or two roups attached to adjacent carbon atoms ma elected i
agbtE VTR BABERSENY SRIr S TR EPL8 SO IESE R OFs e
sif{acted from the group consisting of halogen, cyano, nitro, tetrazolyl,
goanidino.cuRidiocRitrHyDuaridtrRIRA2IdD. O (YBsHy L (YR BFS;(C20)
ggfég}g%CH(CFB)Z, -C(OH)(CF3)2, -OCF3, -OCF2H, -OCF2CF3,
- NH2, -OC( 4, -Q 4R15 . NHGQIR14
B e RO A T v kA e T e
BA4-C(O)NH2, -C(O)NHR14, -C(O)NR14R15, -P(O)3H2, -P(0)3(R14)2,
-S{(@) 3G (@R BRI COR NataDisl ot RHDd Rildanisigptianalipsubaied with 1
thsm?%%%ﬁw afel(pd) Q'W}!Eﬂéiaﬂ?\bﬁﬂm@éﬁ;:@{gé@gr%@aﬂﬁﬂa cyelic
where any of the C atoms , tjon AWM. membered
(E‘E?Héf’é%/&teeﬁéﬁ? T&%@}’&éﬁ%ﬁ%@é@%ﬁj‘?gﬁﬁgﬂ% %&L@%‘g enyl.
(e MANHNY AP IR | PSRRI faiecied R~ orotbs;
-(CR76R1¥ jeMbiRiIfomMENRPARIBS ORIGRPR IORN AR EL indNHC(O)- -OC(O)-, -
-S@EN(CF2)gCF3; 30 or any two R12 or any two R13 groups attached to
agj@}%r{[ ﬁé&g)n atoms may be selected together to be
- 6)(Rt{)jrO- ar -O[C(R'6)(R17)jr+1-: .qr any two R 12 or.an
13 or ST A AP Bl AREEEE Y AR o S g o
sleGrrtkrbgefeans ForfRkandasshe) B1gY B aertpRl: B MRRn RopRgRitached to
Rif-aset indiepencenthassleeiecdionsther gréup ecasistintylbf (C1-C12)
a'éﬁ’l(o%%aﬁﬁ)g%é{é@@ﬂ%l Eﬁ@é}g@ﬁ@éﬂt@%@leérehé ra?@m@@%% B@éﬁé@we’fy&aaoé;n,
- -Clo) aryl.and - " (4= e eterosychyt); .
e%Y@HORT agr%aﬁoi]y} élrjg'}pr?ggbaeﬁl gr%%%“e)f ctg.“ rg’m the gEr%u)p c'ona;isyting)s’
ofFeffioddHClea- | e
-C(OH)(CFs)y, ~OCFs, <OCFzH, ~OCF;CFs, -OC(O)NHz, -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)sHa, -P(O)(R™)2, -8(0)sH, -S(0)rR™, -R™, -OR™, -OH, -NHz, -NH, -NHR™, -
NR.M,
NR™R, -C(=NH)NH,, -C(=NOH)NH;, -N-morpholino, (Co-Cs)alkyl, where any of the C atoms
can be optionally substituted with an O atom, (Cz-Cg)alkenyl, (Co-Ce)alkynyl, (Cs-Ce)haloalkyl, (Co-
_ Ce)haloalkenyl, (Cx-Cehaloalkynyl, (C-Cejhaloalkoxy, (CRR')NH,, «(CR™R'),NHR™, -
CNRMR', (CR™R")NR™R", and -S(O)n(CF2}sCF3;
or any two R™ or any two R" groups attached to adjacent carbon atoms may be
selected together to be -OICR™®)(R')]0- or -O[CR™®}R* Y~
or any twa R'™ or any two R groups attached to the same or adjacent carbon
atoms may be selected together to form a carbocyclyl or heterocyalyl;
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5 C12) alkyl, (C6-C14) aryl, 4-12 membered heterocyclyl, -(CR70R")
(06-C16) aryl, and -(CR10R")j-(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 SO2 group orto a N, 0 or S atom optionally bears on
said group a substituent selected from the group consisting of 10
hydroxy, halogen, (C1-C4)alkyl, (C1-C4)alkoxy and
-N[(C1-C4)alkyl][(C1-C4)alkyl]; and wherein ] is 0, 1, 2, or 3 and when ] is
2 or 3, each CR10R" unit may be the s&me or different; and wherein n is
0,1, 2,0or3,and mis 0, 1 or 2; and wherein g is an integer from 0 to 5,

and r is an injeger-from 1 to 4 apha '}@ﬁﬁ%’é'&%ﬁ}é &%%?&%bc%wa{z ) alkyl,

solvate %?h acet? ﬁ:g] e%egégné) e sa there f

@e%ﬂ@@ﬂﬁdé%ﬁ@%é‘éﬁdﬁ%@ﬂrbs‘ﬁm%’(b (FRoRonr i+ gy@7h and
XBRWR'§- R 2anehx2redhateeraicy®'a, R2a, X2 and X3are as defined in
connectign W&Ewm@d&bpﬁhéﬁﬁtﬂ%@mm%@rdﬁ@&&dﬁ&;ﬁg@f hydrogen, (C

her I b 0 are
GRS SR e S
n@é"reﬁaé’t ﬂ%ﬁﬁa‘?ﬁﬁﬁ&e RPRIRAR X2 is either 0 or S); (f) X2 is either O or
S; or (gRR¥HRSn andoReReowHFeNigneds RaliRe e Terde S Bgaphy). CH:
Alemativg enchodisntiy) isrslipaeat iorcoatpensdds athugin, BAaisGHBup ortoa
I

Inc% %} §Ce§orﬁ'g%%|§ra£19@e§@ 48 %fgg A ppé éﬁ?ﬁéﬁ%@%ﬁ@;ﬂﬁg% Ell?‘ugﬁnsmtmg of
Ry BBReeBy G G @m‘-?%i 2l or O. -7-
In anoteed WhAEEihET: Br@(/%léﬁdé%e&d)ﬁ%%?rcf‘@%gﬁﬁdqthér‘éttmﬂi'tﬂ?é‘ﬁfsame or
arsruata (1), wherein is! 0 X'Rta Rza

and whereinnis 0, 1, 2,0or3,andmis 0, 1or 2;

and wherein q is an integer from 0 to 5, and r is 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 (1), wherein

:j ey

wherein R, R?, X2 and X%are as defined in connection with Formula (). In further embodiments
provided are compounds where (a) n and m are both 0; (b) X* is O; (0) R* and R” are both H: (d)
R% is CHs; () R* and R are both H, R? is CHg, and n and m are both 0 (and further, wherein X?
is either O or S); () X2 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 CHs, n and m are both 0, and
X2 is either O or §; this embodiment may further include compounds, wherein (1) R®
is -X*CR™R™-heterocyclyl, and X* is a bond or O; or (2) R® is -X*(C-Ca)alkyl, and X*is a bond
or Q.
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5 wherein Ria, Rea and X2 are as defined in connection with Formula (1)
and jis 0. In a further embodiment of such compounds, Rla is selected
from the group consisting of -(C3.Ca)cycloalkyl, -aryl, -heterocyclyl, and
(C1-Ca)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 Formula (1), wherein is: X1Rib 'VN
Rzb R9, 15 wherein X1, Rtb, R2b and R9 are as defined in connection
with Formula (I). In a further embodiment are compounds in which X3 is
NH. In yet further embodiments are su"cFl“compounds in which (a) X1 is
-C(O)NH-; (b) R 2b is -CH3; or (c) R2b is CH3 and n and m are both 0.
Where R2! is.CH . ; e ' '
directe 1% %E)%ﬁ pgo%gﬁﬁlgv%@ﬁ%glgg %%‘O%ﬂ% #ﬁngr%%o |um%é&r§ﬁ r%faf;ormma .
fifBféMinclude compounds where (1) -g- Rs is -X4(CR1DR11)

heterocW4 is a bond or 0; or (2) R6 is -X4(C1-C3)alkyl, and X4 is
a bond or 0. In apother embodiment are compounds having the structure

of Formya (1) 591ected from the following group consisting of: 5
5-[(7-chlorogtrifiazdfini-4-yl)amino]-N,2-dimethyl-1 -
H-indole-1-carboxamide, 6-[(7-iodoqu
inolin-g-yl)oxy]-N,2-dimethyl-1-benzofuran-3-carboxamide,

[ thyl;(@F;L(7-pyridin-4-y|quinolin-4-yl)oxy]-1-benzofuran-3-carboxami

ethyl-6-[(7-py(din-3-ylquinolin-4-yl)oxy]-I-benzofuran-3-carboxamid
{methyl-6-[(7-pyridin-2-ylq

uinolin-44y on]-l-benzofuran-3-carboxamide, 10

r\é}z%aimethyl-&[(?-pyridi,n-4-y|quinolin-4-y|]oxy]-1-benzothiophene-3-carbo

xamide, N-2:gdimethyl-5-[(7-pyridin-4-ylguinolin-4. inols -
-H‘lé(gl%i]e@%c?grb%@a?ni ‘,f_ée, %f gé./fgﬂf?né; itrhélr_%ge&%hn w‘%ﬂ%’ﬂéﬂﬂlﬂé’ ](iil'and jiis0. Ina ﬂfrﬂ:ler

[GORGHBIRRE -y uiRRSn-ATRAWAS]- 1 H-infoleSFedifox {ATyehe  group  consisting

Gof[ 72 GeioyDigalleyblireahy Hustetoty vidimnsthifd« IC b elisyl oflirah - Bhigiy boRa b e@ptionally

Nedeimeshyie-{ (6 -pyshandayiguisadrgdri amsypsl -benzothiophene

-3-carb %%%kﬂ@r éréoQGM'r{_{@&s?;b?n'm%W&mé@tmcmre of Formula (1), wherein

pyrrolidin-1-yllcarbonyl}quinolin-4-yl)oxy]-N,2-dimethyl-1-
benzof -3-caxpoxamide,
A

fr\_/ i
LLQTN
g /

R ;

RZh

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

In a further embodiment are compounds in which X® is NH. In yet further embodiments
are such compounds in which (a) X' is ~C(O)NH-; (b) R™ is ~<CHj; or (c) R® is CHzand nand m
are both 0. Whnere 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 include compounds where (1)
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6-[(7-{[(2S)-2-(methoxymethyl) pyrrolidin-1-yi] carbonyl} quinolin-4-yl)
oxy]-N, 2-dimethyl-1- be moth iophene-3-carboxamide,
N,2-dimethyl-6-[(7-pyrimidin-2-ylquinolin-4-yl)oxy]-1-bemoth
iophene-3-carboxamide, 20
N,2-dimethyl-6-[(7-pyrimidin-2-ylquinolin-4-yl)oxy]-1-benzofuran-3-carboxa
mide,
6-[(7-bromoquinolin-4-yl)oxy]-N,2-dimethy-1-benzofuran-3-carboxamide,
6-[(7-bromoquinolin-4-yl)oxy]-N,2- dlmethy 1-benzoth
iophene-3-carboxamide,

6-[(6-iodoquinolin-4-yl)oxy]-N,2- dlmethyl -1-benzothiophene-3-carboxamid
gg%é?ﬁggf?é;ﬁgi%%% FN G NS (2) R is -X(Co-Cajaliyl, and X is

Negngiftfethyl-6-[(6-pyridin-4- quumoI|n-4-y|)oxy]-1-benzofuran-3-carboxam|
de, In another embodiment are compounds having the structure of Formula () selected from

%qom@ﬁhgﬁwis@{%wgpxy]w 2-dimethyl-1-benzothiophene-3-carboxa

hlor gzolini 4- amino -N 2 dimethyl-1H-indole-1-carboxamide,
g},[ ﬁ O um quinalin- ‘@ } d|n¥eth I-1-benzothio cPhene -3-carboxa
i EOdOQUIHOlln~4 ylioxyl- -dimethyl 1-benzo an-3-carboxam

mm:mmyﬁw({m@r(ﬁ Y trsjipgrybmaihiloogp Aty DReme-yi oxy)-1-
brpzathienhene -8 eankmoyarmislm-430oxy]-1-benzofuran-3-carboxamide,
6[\[—(5 dnethengrinolinedriemldRsdimeaitydnhens hpsramgarboxamid

6#{-@,%%;( (Mlﬁ)glﬁ%ré 4y moh ] vﬂﬂéﬁlrﬂ ﬂ?%‘f%@ﬁ% usrg?mr %&W lcha)xamld

eN-2-dimethyl-5-[(7- pynden~4-yiqu|no in-4~ yl]amzno] ‘EH indole-1-carboxamide,

N sclimethyise {{hyti@rthigizohSiyB epl) amotio}-AHyposie} 1 Icdrborenfigian-3-carbo
Qgﬁd@ furyl) qu;nflm~4 yljoxy}-N,2-dimethyl-1-benzofuran- 3—}Erboxa&n%||de m 3carb

t Z -car

o] éznéllll “'?h'kézﬁ“" kﬁr@ﬁlﬁj i%?%’&#cg é%! %%/ Q’r%?@o% \ggn?mo%% H- |§1E§J| g 3,
c%ﬁ@d;@%%@ne@mxymat yl) pyrroli lquinolin-4-yhoxy}-N,2-dimethyl-1-
Ny2ndafmesh3r@-EaRigrperidin-1-ylethoxy)quinolin-4-ylJoxy}-1-benzofuran-
3&WQRmmetM@n@mthyﬁﬁﬂ{ﬁﬁ(wridcarbonyl} quinolin-4-yl) oxy]-N, 2-dimethyi-1-

¥O§]J, Q g)ggép@ygn%c%l]oxy} 1-benzofuran-3-carboxamide, N,2-di
é -(thiazo]-2-

|nN42ﬂT8 ﬂ%rﬁ%‘i‘ﬂ]?gh gl%l,éli} Hr‘}l (}g}w'i ~benzothiophene-3-carboxamide,

Nhﬂ2dimewﬁdqfvy(@'ﬁy‘r?dﬂ@WﬂW@YH@%@)ﬁBﬁ%ﬁWrﬁ“ﬁ]%&?xﬁ’B‘éﬁzofuran

C‘hﬁpﬁtbm&em& yloxyl-N,2-dimethy-1-benzofuran-3-carboxamide,

Ngrd i bﬁoﬁl&h@ Gi@\ i&wéwlﬂtbéﬁ%)ﬂiémﬂheféld&M}nibéDenzofura
arboxa

i -=°a°w°*w§2§ e e—

NEH{fyesengpin BE%W%HW%V%)EW?W@MACTW@I‘?%ran 3-carboxa

mrda-mﬁe[wmaﬂqwm -4-ylquinolin-4-yljoxyl-1-benzofuran-3-carboxamide,
JETeL tMB;@PéM]n8ﬁﬁnﬁmywmﬁkﬁaﬂ%ﬂyl=ﬂebmmeﬁuém&emm,ide,
Neb@é S inpinAniend 3naindshenenaafutariearboxa

o b eanﬁ%%a oty BRih et Rsio gt Es gk inrngne >
e, cidbisemidpyl-6-[(7-methoxyq
UIBQ linndiboparindiineettyiblyine paivfutan-Boearbixamdiderboxamide,

fg& A,%re&%nmbmz ﬁ%ﬂxrmoileméﬁwlemgummrwm} 1-benzofu
ran carhox fin-d- enzofuran- box id
%nr@ g %[tP ?50 d'r %m\?r%n4 yne()t)%xy uinolin- ?nl genzof
urgﬂgmgﬁy&;ﬁéﬁﬁédm 2-yl}qumoim -4 yl)oxy} e benzo hiaphene- 3 carboxamide,
N-boatyinfe{-52( (diyrieithgAdiminolie thaliainah Orindoieorgrparamitiyl-1-benz

ofuran-3-carboxamide,

dm~ ~yljcarbo
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N-butyl-2-methyl-6-{[7-(2-piperidin-1-ylethoxy)quinolin-4- yl]oxy} 1 benzofu

s ran-3-carboxamide,
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N-cyclopropyl-6-[(7- methoxyqumolln -4-yl)oxy]-2-methyl-1-benzothiophene
-3-carboxamide,
N-[2-(dimethylamino)ethyl]-6-[(7-methoxyquinolin-4-yl)oxy]-2- methyl 1-ben
zothiophene-3- carboxamide,

[(7-methoxyquinolin-4-yl)oxy]-2-methyl- N propyl -1-benzothiophene-3-carb
oxamide, 20
N-[3-(dimethylamino)propyl]-6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-1-be

thflg%ﬂ - E%f?é??éﬁm- @thoxly)qzmolim-dr fl} Joxy}-1- Eﬁenzofuran—a carboxamlde
St RSl et bepzeliophenc’

M@y@mﬁéﬂ@% (itrarek bR tamsIHnAlRARg - ool RS R Bl ene-

Sncadnetayeag? -(2-pyrrolidin-1-ylethoxy)quinolin-4-yljoxy}-1-benzofuran-3-carboxamide,
Gm{%meﬂhwéy{w(Mmpﬂaquwétﬁcmﬁ%nhlz(wés@y:»rfbéﬂmﬂamkéa%%ﬁm
o¢) Q?T? 2 )gi/arg?rﬁ) X ulnggm Q ﬁ_ %xgé]z i3 rgzill(r)neitlh r&(‘:; rg)rza?:r-rclzla boxamide, |
NNfoutd e W slwlr?yﬂﬁéaéyamﬁ?ﬂﬂﬂume&m%m@ﬁqyl 1-ben
z6{leptibrryaBinclirdammicRmitbaSlopiting-B-1(pehsefoxygampixamide,
indu@t-Rymetylrbirenaakipphrng:3-parksuamisersdamide,
ﬁ%%»m&%%mmox DB i pruRRins A bgadgsmethy-1-be

m

6"{‘(“?%8?8%?%{%%%%%%} TR TR B st R Bz othi

op@%@xﬁ?ﬂ@ﬁmﬂj@yrrokdm -1-ylethoxy)quinolin-4-yljoxy}-1-benzofuran-3-carboxamide,
M%&Vn&ﬂwh@-@{ﬁ%{ﬂﬂnmpﬁmemyﬂéqwkwdlnndkMe}Q»t};b}eyl—bbermmpheamﬂamlde
E@' ?{2 (dlmethylammo)ethoxy} umoim 4-ylloxy)-2-methyl-1-benzofuran-3-carboxamide,
gmg“ft LR Tl A RS AT R
eb{m&qewkﬁdUﬁ@ﬂrhowwwmvmé!rh%mfw R RO ARAS) RSP S5 AR EBER

ot BdpinertigiSnicasopdrderathayalopiopy i T-Fmestigkigenzothiophene-3-
wgg,lllgbggyﬁ)gxy] -2-methyl-l -benzofuran-3-carboxamide,

B T 43%'%%&% s NG nRRReR-fexiBsRRy el -ben
6‘f(f? HE%WMHE(Wﬂi SRy e et A T e
anaBed@hidramide,
6w(zyﬂwﬂiwqwmtmﬂmmw&wwmmzmmmmmmzde
(%qdayesymar@l .ﬂé@@é&fhuﬁmm kA= ﬂmwwm%k}a épkgnw&ewme
nolin- 4%{&1 % l%ené %LP# dcéi_g)qxa[ﬁ‘ ﬂj zothao heng-3-
NG %TF‘W pyr yl‘)“ 9[}( i oxy umoY -yl)oxyj- %! methyl-1-
béﬁfﬁgﬂ%ﬁﬁene 3- carboxamlde
6-4({nydroxyqintiiolinyleyjeykiiyido prayylyl-Ramsthiphiehe fzefpsarBicarb
OX@lidRaethylamino)ethyi]-6-[(7-hydroxyquinolin-4-yljoxy]-2-methyl-1-benzothiophene-3-
carboxamide,
N-cyclopentyl-8-[(7-hydroxyquinolin-4-yljoxy}-2-methyl-1-benzothiophene-3-carboxamide,
N-[3-(dimethylamino)propyl]-6-{(7-hydroxyquinolin-4-yl)oxy]-2-methyl-1-benzothiophene-3-
carboxamide
6-{(7-hydroxyquinolin-4-yhoxy}-2-methyi-N-(pyridin-3-ylmethyl)-1-benzothiophene-3-carboxamide,
N, 2-dimethyl-6-{[7~{triffuoromethylquinclin-4-yljoxy}-1-benzothiophene-3-carboxamide,
N,2—dimethyE~6-{[?-(triﬂuoroh'lethyi)quinoiin-4~yl]oxy}-1-benzofuran—3-carboxamide,
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6-[(7-hydroxyquinolin-4-yl)oxy]-N-isopropyl-2-methyl-I
-benzothiophene-3-carboxamide,
N-isopropyl-6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-1-benzothiophene-3-
carboxamide, 15 '
[(7-methoxyquinolin-4-yl)oxy]-N,1,2-trimethyl-1H-indole-3-carboxamide,
N-isopropyl-2-methyl-6-{[7-(trifluoromethoxy)quinolin-4-yilJoxy}-1-benzofur
an-3-carboxamide,
N-cyclopropyl-2-methyl-6-{[7-(t(fluoromethoxy)quinolin-4-ylJoxy)-I
-benzofuran-3-carboxamide, N-butyl-24ethyl-6-[[7-(trifluoromethoxy) q u
inol in-4-ylloxy}-1-benzofuran-3-carboxamide,

ey Aol s eotedh G RSO e st eathesmmids:

IGatboxgiHiBthyl-6-([7-(2-morpholin-4-ylethoxy)quinolin-4-yl]oxy}-1H-indole-
Jiegchorapyiti7-methoxyguinolin-4-yaxy]-2-methyl-1-benzofuran-3-carboxamide,

M. &?Zn%tﬂb%ﬂuh@n{[l NEoRyrEohistity ey eiepnomingtinmty i ®syoturan-3-

H-indole-3-carboxamide,

a(Boﬁ 'leoexypr yl)-6-[(7-methoxyquinolin 2 methyl-1- oth|o
ghiefaein exfhRt e oRgl &W&Wu%%%tﬂy ih6g %Xran pAT oxaride,

lﬁd{mmmmr@hméﬂwwwzwwﬂwﬁ@fﬁ@@%%%&mw (3-dimethylamino-propyl)-
I\,jn{,?dglgydroxybutyl) -6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-1-benzothiop

](_ ? 3&% R‘éthoxyqumo!;n—ﬂf -ylhoxyl-2-methyl-1- benzofuran-s carboxamide,
N 2 rl%&qM pyr oi~§— I%?de %Enr%” ny 2 1( ){}b:elzll_'zc! }op‘-\ene 3~

@ﬁwoﬁr@%oxclan -2-ylmethoxy)quinolin-4-ylloxy}-N,2-dimethyl-1-benzofur
an-padheyamitie4-yoxy]-N-isopropyi-2-methyl-1-benzofuran-3-carboxamide,

66[ ?’Hﬁ@s‘&%ﬁﬂHIHHQW}&XMD@?&H]::%WQ%NM%B&&MMé‘ﬁwﬁﬁbi’awa@eth
s et e e e S o
s e el R RS _
6ﬂﬁemmwwmw@hﬁ14uwwm@hmmnfémwéthwwwnﬁwarm@ee
-2-methyl-6-{[7-(trifluoromethoxy)quinofin-4-ylloxy}-1-benzofuran-3-carboxamide,

6&%@2@%@9&8@?%@&&9&%&;@&!&%@ 8thgosrl-anatbyietmid b

enzo r

carboxamide, N ? n L(a eth%xyqu
A AR E R ﬁyﬁ'eh tﬁ"uranﬁis ca'frl oxam RS
NGy Iy R AT =hy IR A EIRVA A es e PBRRIKATIS
3‘1q&‘mﬁm@@ﬂ?W@Wﬁ’tﬂmﬂwﬂhmﬁwfﬂﬂymﬁﬂwm $nefetRoxgi
u'\Q 'ﬁbé’fo\kpﬂ% %%&@Bu&o&ﬁ%@ﬂ@%ﬁiy@ygw&hmphene 3-carboxamide,
Vlﬁfgﬁg Ia mo n@emx}rj%]%éjthﬂq~benzothtophene—3-carboxamlde

uran

N&%wsmyyuwurﬁé&hwe@?mww&wm RiBRPEANRRDR) S 3-FhRgmide:
furemz3sestb g it pi+{§n-(2vlstomdetholyyeviioxy}-1H-indole-3-carboxarnide,

'nQJ ﬁ'ﬂf}!@éﬁﬁla’ﬂ-@%@ﬂ&i}’)ﬁb%&Bﬂ%bkﬁ%z@m&%&amwm&i&mboxamlde
ﬁ? 41 ¥ n g-b—\é@ Réﬁy?ﬂﬂéﬁu@ﬁ@ﬁ&&u}@\ chm&ﬂﬂw -benzofuran-3-
inol ? i %enz

uran -3- carboxamide, 1

NQ?{}?.‘PES I-6-({7-[2- (|sopropylamlno)ethoxy]qumol|n -4-yl}oxy)-2-methyl-
1-Béfzoftamaginolin-4-yloxyl-2-methy-N-{(28)-tetrahydrofuran-2-yimethyl}-1- benzofuran-3-

carboxamide,

6-[({7-methoxyquinolin-4-yl)oxyl-2-methyl-N-[ethoxy-ethyi]-1 -benzofuran-3-carboxamide,
6-[(7-methoxyquinolin-4-y1)0xy]-2-methyl~N-[2-methoxy~1—methy!—ethyl]~1 -benzofuran-3-
carboxamide,

N-(2-methoxyethy!)-6-[(7-methoxyquinofin-4-yljoxyl-2-methyl-1 -benzofuran-3-carboxamide,
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carboxamide, N-cyclopropyl-6-({7-[2-(cyclopropylamino)ethoxy]qu
inolin-4-yl}oxy)-2-methyl-I -benzofuran-3- carboxamide, '

- N-cyclopropyl-6-[(7-{2-[(2-methoxy-1-methylethyl)amino]ethoxy}quinolin-4-

yl)oxy]-2-methyl-I- 15 benzofuran-3-carboxamide, 6-({7-[2-(tert-butylam
ino)eth oxy]quinolin-4-yl}oxy)-N-cyclopropyi-2-methyl-1-benzofuran-3-
carboxamide,
N-cyclopropyl-2-methyl-6-{[7-(2-morpholin-4-ylethoxy)quinolin-4-ylloxy}-1-
benzofuran-3- carboxamide, 20
6-({7-[2-(cyclobutylamino)ethoxy]quindliH-Zl-yI}oxy)-N-cyclopropyl-2-methyl
-1-benzofuran-3- carboxamide, _
e L e L S AR e
berZzo urﬁ%- - carboxamide, _ o ¢ 3

N IR IR MR 2l e e B RS G B Ay s ST e
rradforamid®. 25 carboxamide,

Ne64efirsfipetospynicin 2-geaastnesysyinabisiy)oxy} 2oametihybd-ben
zcgmg%}ﬁ%egarboxamide,

ooy 2 e . Gl oA N R P B2l
M=ty PR ROAL A LB A AP i BN AR R RS LR R BT TSRO R 9.
anzpiiopeopB-2caethyheHiitie 4 toylalpprampy i 6U Ry (dimetngtaiaxy}-1-benzofuran-3-
ingiethexydqu inolin-4-yltoxy)-2-methyl-1-benzofuran-3- carboxamide, -12-
6-[(7-meth inolin-4- -2~ N-{6-1(3-met PE idi
n-3-yi}-1-benzoturah-3- carboxamide,

e crfgwgz@.gy-g@@%&@%@%&%ﬂ@A%WMQMmg&lmg
W?(?Qﬁ%'ﬁxyquinoIin-4-yI)oxy]-N,2-dimethylimidazo[1,2-a]pyridine-3-carbo

’ xumidepropyl~6-({7~[2—(cyclopropyiamino)ethoxy]quinolin~4-yl}oxy)»2-methyi—1—benzofuran-3-
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Negnaietiyl-7-{[7-(2-morpholin-4-ylethoxy)quinolin-4-ylJoxy}imidazo[1,2-a
]%‘éﬁk@i@ﬁaﬁ%ﬁgﬁ’ﬁﬁﬁ%@w1%?%EHW&H%‘%(&Z{&%%Q&ﬂmnn-ax-yl oxy}-2-methyl-1-
3-dibxolan-4-yl)methoxy]quinolin-4-yl)oxy)-1-benzofuran-3- carboxamide,
I\Pe(’f?fﬂé?ﬁﬂ'% c-’ff'?fﬂﬁ’feifn-yl)-7-(trif|uoromethyl)quinoline-4-amine,
sedtﬂdzdtwt{:zuvmmpaihmmmo@;ﬂ)ﬂmmcacgmmi,-2~methvi-1 ~benzofuran-3-
carboxamide,
N-cyclopropyi-2-methyl-6-{[7-(2-morpholin-4-ylethoxy)quinolin-4-yljoxy}-1-benzofuran-3-
carboxarnide,
6{7-[2-(cyclobutylamino)ethoxylquinolin-4-yijoxy)-N-cyclopropyl-2-methyl-1-benzofu ran-3-
carboxamide, ;
6—{[7—(henzyloxy)quino!‘xnA—yE}oxy}«Nm(él,B—dimethy!pyridin-Z-y])-Z-methyM-benzofuran~3-
carboxamide,
N—(4,GudimethyEpyridin-—2—yi)—6-[(7—methoxyquinoiin«4~yi)oxy]-2—methyl—1~benzofuran~3-
carboxamide,
N~(4,S-dimethylpyridin-2-yl)-6~{(7—hydroxyquino!in-4-yl)oxy}~2-methyl—1-benzofuran-a-
carboxamide,
N-cyclopropyl-2-methyl-6-{[7-(2-pyrrolidin-1-ylethoxy)quinolin-4-y(Joxy}-1-benzofuran-3-
carboxamide,
N-cyclopropyl-2-methyl-6-{[7-(2-pipsrazin-1-ylethoxy)quinolin-4-yijoxy}-1-benzofuran-3-
carboxamids,
N-cyclopropyl-6-{{7-[2-(dimethylamino)ethoxylquinolin-4-yijoxy)-2-methyl-1-benzofuran-3-
carboxamide,
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10 N-(2-methyl-1H-indol-5-yl)quinolin-4-amine, 6-hydroxy-N,
2-dimethyl-1-benzofuran-3-carboxamide,
N,2-dimethyl-6-[(6-pyridin-4-ylquinolin-4-yl)oxy]-1-benzothiophene-3-carbo
xamide,
N-cyclopropyl-6-({7-[2-(ethylamino)ethoxy]quinolin-4-yl}oxy)-2-methyl-1-be
nzofuran-3- carboxamide, 15
N-cyclopropyl-2-methyl-6-{[7-(2-piperidin-1-ylethoxy)quinolin-4-yiJoxy}-1-b
enzofuran-3- carboxamide,
7-fluoro-6-[(7-methoxyquinolin-4-yl)oxy]- 13- methyl-N-(6-morpholin- 4 -ylpyrid
in- 3 -yl)-1-benzofuran- 3-carboxamide, 7-fl

O P-RalhxAEHR YA 38@1@%&(%’&4@&@%@5@%@%9%% 4391-PBnzofuran-3-

1 benZofuran-3-'20 carboxamide

RERRERIBFSpyI-2-methyl-6-{[7-(2- piperazin-1- erthoxy)qumolln -4- ygoxy} I
b’dﬁzbﬂrﬁaﬁqi?ﬁ%amb&%ﬁﬂ@ ~Gorginymigenpl) e -alpyridine-3-carboxamide
NORYEREIOKY YTHRetinrghgtiiexy lethh Ry irme tind-V ipafiraderain;3«aininedride,
Iga[ﬁo(ém@omethyl)pyridin-2-y|]-6-[(7-methoxyquinolin-4-y|)oxy]-2-methyl-1

r car mide
aﬁih.%rig AR SR et g bt
e ¢n-3- carboxamlde
M{Wﬁ&h&ﬁ@-ﬁﬂdﬁvmmm@nyl}qﬂo@mmmran-6-yl}oxy)quino|in
AL Fﬂélﬂ!ﬂlﬁﬁﬁdol-&y[ Yquinolin-4-amine,
{L4%£{2 ’%P@“?M' nﬁ)’dé ryggmmgpgwgonyl] -1-benzofuran-6-yl}oxy)quinolin-7

'%/ oxyjacetic acid

H@WH&WW&'%%W@%&WP@‘?W% -pyrrolidin-1-ylethoxy)quinolin
N3-S hErmotlirdrdsunstibok o -hesagyliophene-3-carboxamide,

%Wbbfbﬁfﬁ‘lf{? {znetitatineleyieyouydduinoling-giiestyh1-benatfane-3-c
Néga‘e G e

, and
&%{Wﬁﬁathyl 3 [(methylamlno)carbonyl] -1-benzofuran-6-yl}oxy)quinolin
-7-iytoxautationyayioola-plyhoryhzensindiV- @eveptabitedsdyadi-8ry)-1-benzofuran-

- phasmaeaidically acceptable salt thereof. In another embodiment are
P

R §§ ﬁ%%l&l@émﬁoﬁwwﬁ  Eormuadhselasies oo, R Ae QLra:.3-

conS|st|n NH O
carboxamide,
N-cyciopropyl-2-methyl-8-{[7-(2-piperazin-1-ylethoxy)aquinolin-4-yljoxy}-1benzofuran -3-
carboxamide,

B-{[7-(2,3-dihydroxypropoxy)quinolin-4-yfjoxy}-N, 2-dimethyl-1-benzofuran-3-carboxamide,
N-[5-(aminomethyl)pyridin-2-yl}-8-[(7-methoxyguinolin-4-yloxy}-2-methyl-1-benzofuran-3-
sarboxamide,

N-{6-(aminomethy!)pyridin-3-yl}-6-[(7-methoxyquinolin-4-yl)oxy}-2-methyi-1 -benzofu;an-3—
carhoxamide,
4-{j4-({2-methyl-3-[(methylamino)carbonyl]-1-benzofuran-6-yljoxy)quinolin-7-yfjoxybutanoic acid,
{]4-({2-methyl-3-{(methylamino)carbonyl]-1-benzofuran-6-yljoxy)quinolin-7-yljoxy}acetic acid,
N-(4,8-dimethylpyridin-2-yl)-2-methyl-6-{{7-(2-pyrrolidin-1-ylethoxy)auinclin-4-yijoxy}-1-
benzofuran-3-carboxamide,

methyl 2-methyl-8-{[7-(2-marpholin-4-ylethoxy)quinolin-4-yljoxy}-1-benzofuran-3-carboxylate,
8-({7-[2-hydroxy-3-(methylamino)propoxylquinolin-4-yljoxy)-N 2-dimethyi-1-benzofuran-3-
carboxaminde, and



))NHNHCH3/INCH,/CH, OHN/Os \\N~NCN OCHs NH NH
HCHs CHaOO0 ~NVWo N NoCHaOCHa NHNH \CH, CH3 OO CH
N\~~O HaC~NI ~/~O /N o CH3 NH CH3 /-CH3 NH p NH N p 0 | HaH,
oiN oJ H,C.CNH,C.0CH2 CH3 NH NH CH3 CH, 060 CH3 CH
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methyl 4-{[4-({2-methyl-3-[(methylamino)carbonyl]-1-benzofuran-8-yl}oxy)quinolin-7-
ylloxyibutanoate,
or a pharmaceutically acceptable solvate or pharmaceutically acceptable salt thereof.

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

the group consisting of:
. ot
NH

¢
o Q

0,

A/




[\\"3N/O0NHaC N\VA\ON 10 -14- ~CH Nb 0O CH3 XCH3ao~.H\ O
N-~-ON,H3C\oI/N,and CH30NH \0\JJINNpp}}-- CH3 INS\ N N or
a pharmaceutically acceptable solvate or pharmaceutically acceptable salt
thereof. In another embodiment are methods for producing a compound
having the structure of 5 Formula (I), wherein 0 X3R1le L~A\\Rea 2is
X comprising (@) treating a carboxylic acid having the formula 0 R3(") \OH
JN\Rte R4x3\X25 R6\INJReim

-14 -

/__f' Ghs 2 NH
0 \7

NH
\ CHy
CHa o o
o G
OO0
N\/\o N/

CHs
0,

/
NH
0

or a pharmaceutically acceptable solvate or pharmaceutically acceptable salt thereof.
In another embodiment are metheds for producing @ compound having the structure of

5  Formula (1), wherein

comprising (a) treating a carboxylic acid having the formula

R® g
m OH
\ l \ RZB
)
R N
R® NQWR ™
R with an activating agent; and

b contacting the comesponding product with H,NR™, In a further embodiment of such

10 methods, the activating agent is selected from the group consisting of thionyl chioride, oxalyl

chloride, and O-(7-azabenzoiriazol-1-yl}-1,1,3,3-tetramethyluronium  hexafluorophosphate
(HATU).

in ancther embodiment are metheds for producing a compound having the structure of

Formula (1), wherein
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R~ with an activating agent; and (b) contacting the corresponding product
with H2NR'2, 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-I-yl)-1,1,3,3-tetramethyluronium
hexafluorophosphate (HATU). In another embodiment are methods for
producing a compound having the structure of Formula (I), wherein -15-
X'R'b Rzn is R9 comprising treating a quinoline compound having the
formula R4 CI/X'RIb 5R3(") 3N Rs\NJR (m) X, 3\-1~R2b R7 with a
compound having the formula R9 in the qgresence of an acid. In a further
embodiment of such methods, X3 is NH and said acid is HCI. In another
embodiment are methqd%for producing a compound having the structure
of 5 Formula (1), whefefn 0 X3R1e Z'i~A $(-C \ Rea is 5 X2 comprising
treating a quin 'n/e_ ompound having the formula R4 CI 0 R5 R3 (n)
X3R1la R6 R (m§ \X5R2a tN'd 3 H with a compound having the formula
~X3\ x2 in the A base. 10 Patients that can be treated with
th@@_@qunds mula (1), and pharmaceutically acceptable salts, or
phaWtica ly acgeptable solvates of said compounds, according to the

K is R® comprising treating a quinoline compound having the formula

R* Cli L X'R1®
RS L R¥m) /

8 2N N
‘ R H ! | J”
RG N \XS N
7 .
R with @ compound having the formula R® in the

presence of an acid. In a further embodiment of such methods, X® is NH and said acid is HCL.
In another embodiment are methods for producing a compound having the structure of

Formula {1}, wherein
0

xSR‘ia

%/\A 3&' \ R
,.s"\_/ " fé‘:-‘-'.:xa

comprising freating a quinoline compound having the formula

R Cl Q
5 3 X3R1a
R N Rn)
— o
R® N') o \ ?(5 N R2a
7 NN ¢
R with & compound having the formula X3 in the

presence of a base.

Patients that can be treated with the compounds of formula (I), 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, cutaneocus or infraccular melanoma, uterine
cancer, ovarian cancer, rectal cancer, cancer of the anal region, stomach cancer, colon cancer,
breast cancer, gynecologic tumors (g.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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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 intraocular melanoma, uterine 15
cancer, ovarian cancer, rectal cancer, cancer of the anal 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 -16- the vulva), Hodgkin's #fsease, cancer of the esophagus,
cancer of the small intestine, cancer of the endocrine system (&, cancer

gééi%lfvgrfﬂhedﬂa ﬁgﬂég 'Q ggn%g{r(:?ilp %l Ianq‘a)'%sarcomas fSOft } %es%né cancer of

ra, cancer o State cancer C I'Oﬂ

B IR R SRS U R SRR R SHBHRAroomas of sot

_clissues, chtiser nbitig erebam cencst wicthiddeniz.oprésiateteantay. cirenil elcute leukemia,

CeHIRiNGAtPs SRERINITA IphbheciEin anneivisds,AfanenRIaReNsRhthe £RBHE the kidney or
nLﬁ'QfQ“\%_ﬁySrt@r{H @1 DHRBRECORMRBNIHR RIS BI"PQJ ORIVt the central

{ ituit Th t |
BRSNS SRRy B e R s o iy

d#86REEYRRH a mammal which comprises a therapeutically effective amount
of a 10 Tenipantichofiéormiatas(l)o ar pharnaaeeithicatnpeseptablamalisadient of a

%@%M"ﬁ@'N‘%m@ﬁﬁ%‘é@mmﬁﬁf&@m&%&t@% @ffectwe amount of a
D%Z;hn?%g uF IPW:\ eptable rgarn?ﬁad%rone n'b[ diment i ——

aceutl osﬂﬁan IS TOr cahce

|&ﬁbja@5mﬁamwp§aa%%mé eéﬁfrb?&ﬁdi@?%a%?ﬁ@aﬁaﬁéff@dﬂ@ ge gaodiment, said
hetedtnaessiicak sahddeliny jsofraribe , dstate pfcolorecktoesdptiageal, ophthaimic,
oviRaRiegea| BEdBN QjskeRNEACrbRR) OFBA: SRR HEBE NbraRIkdhey, ovarian, prostate,

h
p&%@&&@%&%ﬁ g%%or?y%dﬁa %ra ggﬁ&e%ﬂg cm %ﬁ@tﬁgil r%ﬂ?bod:ment said
t

ér such as yperplasia of the s

erproliferative
PUURTHEE DS, BB g BErABRHEwpefedive dore
méhtﬁm %@énréw%@@i?é% Phimideutioal perripisitorpfostate feaatiraigroprostatic
panereapitis(BPkiney disease (including proliferative glomerulonephritis
and diakglessiigechiR0kehad %S%a%%mcéneaa%hw&ﬁiancqmHﬁéeée%tmem of
e S e A L 2 ORI s S cbetes-nauces
Parmaceutically acceptaple Srmacauiany SeCEiR Ak diapetes-induce

sfﬁvéit%'éeéﬁ%)aﬁbe E@Fﬂrﬁe‘dﬂ’d@ %&P%ﬁﬁhﬁhﬁmﬁwwﬁ%ﬁﬁéﬂﬂ@éa&ﬁépmpound of
ThevinedNiiorpbésvacidied tecagptabiensatieiicaicoerpositivratoettagle solvates of said
PESHRBLIME Gihdiasiande inalprRiaderir 8amammal which comprises a

therapeyfigally SHGrIG oLt 8" 2 &iﬁ%@&%ﬁd ﬁfnyfggs%gka&b) RE prevention of

armaceutlc %acce ta e salts, or pharmaceutic acce

D REIRSL TR A IS B A REB R 2 TAeR I E SR frmount of a

compound of formula (i), or pharmaceutically acceptable salts, or pharmaceutically acceptable
solvates of said compounds, and a pharmaceutically acceptable carrier.

The invention also relates to a pharmaceutical composition for treating 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 saild compounds, and a pharmaceutically acceptable carrier. In one
embodiment, said pharmaceutical composition is for treating a disease selected from the group
consisting ot tumor angiogenesis, chronic inflammatory disease such as rheumatoid arthritis,
atherosclerosis, skin diseases such as psoriasis, eczema, and scleroderma, diabetes, diabetic
retinopathy, retinopathy of prematurity, age-related macular degeneration, hemangioma, glioma,
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The invention also relates to a pharmaceutical composition for treating a
disease related to vasculogenesis or angiogenesis in a mammal which
comprises a therapeutically effective amount of a compound of formula
(), or pharmaceutically acceptable salts, or pharmaceutically 30
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 arthritis,
atherosclerosis, skin diseases such as pboriasis, eczema, and
scleroderma, diabetes, diabetic retinopathy, retinopathy of prematurity,
age-related macular degeneration, hemangigma, glioma, -17- melanoma
o dsEtA A OVAER LR 1 bt R et o don and
SAYCENESINERE cancer. The invention also relates to a method of treating
a hypemmolifiecative asoreeeinta sntasthorhlofvirestrgo e prisesrelthrafistdisoger in a
;ﬂéﬁiﬁkmﬁm@t@rﬁ@r%ﬁi%%‘ﬁﬁ @f@ﬁwi@mam@&ﬁ@@ac@mﬁ@w fint of the
ormula r rmac : r
souksin o R TE T AL ARoale S8 18 ERRALRLAy aopoosti
reaieses &f BR GUARRHEAE o R TP R LS BIf e tapshirialRie, taf TaRTBRERL of cancer
celth Haddein, gwbthiegmirareausaticisbrelhstiadeerd aseick, rressstiagrast, head, neck,
sk cen|giRetak, luftghréearn!, Ikigna¥nay at@iby 0 aaa oigatidgiyanigr  thyroid
canss’- |n angiier smbadiment; saidimgthadselatandq e KRabng i @ncerous
non-cancerous 10 %ﬁ)er roliferative |sor%er,su l}has %ers‘lézjn hfyé)eég@sm (ot
SVRTEPUIRTPRYG . O BRBIASHS Gt et e R R RSB A T RE Ve Bk Ay ©F Prose
redgteBRidla method for the treatment of a hyperproliferative disorder in a
mammahe rieinieenaps sestedminisitria (ot thsdicanam nfal lytherafeuticadiigorder in
qfﬁﬁ%ﬁlﬁrmﬁhlt%mﬁsﬁ%qaWH@?@&M&IM@&#‘%Q%MF@%@%@H&% amount of a
acceptable salts, or pharmaceutically acce e 15 solvates of sali
OB, R e b e coRane (b B BAERSlEaty accepani
OBt ReMICHEHE icAMBIRGHS Ml iRy s 2 SrERasOfipay the aroup
intestssitatioigratntibivtics;rgraythlina e usnin mitlitors posiiesytermalsibicormtbiotics, growth
A MRRLIGROISBMELAS SR O e Rialo JiedisemRAREEInMMEIS C FRalogical response

ANl hoImones, ARAanliROMIaReDS. Che treatment of a hyperproliferative
isorder'in a mammal which comprises, 20 administering to saloLn\;!, é’hmal
in

a theragBatiCRRT LA @ aMBURCEPEYE CEPSEplBr B/rBEMRLiNEKE comprises

e
iﬁHWhﬁﬁM@yt%ﬁidtﬁénﬁU@tai ﬁ@?ﬁ%?@éﬂ%ﬂﬁ?ﬁ%ﬁ@%%%&f@. Vi@ receptor tyrosine
comapoinisief the psesent neentianmaysberusieddpesajunclite withamds of the
ANHDNPRISASH RraF W BINQB AR et BOAAR P L QRN BLNRINVASC or
SR IR DTG T 555 LRSS AR BRI PSR O Bectment of 2
di a mammal.
hyperproliferative disorder in a mammal.
This invention also relates fo a pharmaceutical composition for treating a disease related
‘o vasculogenesis or angiogenesis in a mammal comprising (a) therapeutically effective amount
of a compound of formuta (I), or pharmaceutically acceptable salts, or pharmaceutically
acceptable solvates of said compounds, (b) a therapeutically effective amount of a compound,
salt or solvaie of an antihypertensive agent, and (¢) a pharmaceutically acceptable carrier.
This invention also relaies to a pharmaceutical composition for treating a disease related
o vasculogenesis or angiogenesis in a mammal comprising (a) therapeutically effective amount
of a compound of formula {l), or pharmaceutically acceptable salfs, or pharmaceutically

acceptable solvates of said compounds, (b) a therapeutically effective amount of a compound,
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25 This invention also relates to a pharmaceutical composition for treating

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, salt or solvate of an antihypertensive agent, and (c) a
pharmaceutically acceptable carrier. 30 This invention also relates to a
pharmaceutical composition for treating a disease related to

vasculogenesis or angiogenesis in a m&fmmal comprising (a)

therapeutically effective amount of a compound of formula (1), or
pharmaceutically acc bIe Its or harm ceutic ac able

SBiV &l EP L c%m'B%%tg s, (bﬁmdfh%rggséiﬁtlca ?y S (L%tlve garm)untp Beppaceutically
@@%B@Blﬁ&,aﬁri%" salt or solvate of an inhibitor of tumor necrosis factor

alpha, ahid gceatiphaisn adetatiéalyphaccapidicl canpesitidthisr inaing araksse related
fr%'aﬁ@ést%@a%@gé}@%%uﬂﬁaétﬁgmeﬁmmﬁaﬁ beaitngnadisensRiielateslin@ mammal
l?':gmeﬁér:ed 3”1%? u?géﬁg%%%: vgealrl%&?g I%Hgﬂlngr Pi% 6&{9 oFgll'larmaceutlcaHy

pr0|era ina mamm omprising (a) therapeutically effectiv

Aere0RPI5T 58S mBoUMRPGIASHHIRAY (1596, éﬁ*rr%g@ﬁfta% §ideSaHtRUNds, (B) @
shitspertiphirefeciva et capmpiundo bl erseivaigiof edABBH isiage)inhibitor, aﬂd
the eapritisallieiieetvpapotaitaf a compound, salt or solvate of a

NADPWHM@&%MQ%@@MQ ﬁammes%m%@&f;?&tm@mrgmrmas cell

This invention also relates t harmaceutical composjtion for le t# % fa
SEILE DRSNS R AR AR A S AL A . or
dirsmactisaty ﬁ?ﬁ%‘ﬁﬁéﬂ%ﬁ@rrﬁb FMW‘%PUBW&V@%R&%W‘%%B@B% compounds,
SaissosffEathrenacatlidinly facesptalieis dluatiesof, sand cophpotmdstictiptasceptable
effegtive in inhibiting farnesyl protein transferase, and a pharmaceutically

accept Ie carrer ThISI en |on Iso f?@&?éﬁ@@ﬁ&%ﬂ%& Hﬂﬁﬁh? %bnormai cell

composition Yor i 6&% norma ce growth n a mammal w

(ﬁ%"ﬁ?ls‘és%rf%‘ﬁﬁ‘ﬁht“ﬂ?ﬁ‘ cERTIBERRSA B fBRNG o) 2oropamhlufrep 0. or
gueaptablicsiitscapishie arliscurtiaiyaneotigribiecsolvbitesplybisaidf said compounds,
QRWM% e amBinalin Rivdithahoaisapiitief aHehRaemetherpewtis the compound,

ﬁrg}'héﬂgté‘rgﬂh'%tﬁtﬁé %@&&H&%@G& a?@lfoé?sr ;%9'\4%%&\%”& 91fh Hf?ng abnormal celt

chemotherapeutic age together effective in in bltmg\w normal ce bodiment, th
gQESWEh. MR, FRDIRSH RTINSt AR BrSPrs SRR Kb ﬁ%rtthé”a?f‘elr‘?%noe ment, the
mwwgmywﬁeszw@ﬁf@m Gefe i atatie RosEringcef MiiRiicHehgIeR alkylating agents,
cansisitaspnéanittircaintrbitonibicibey lgrimth dareot & hiatdranedabalidashibitors, enzymes,
InierRRlAtR AR IRONC 8 ot R ERHRE IBRIERY SarkenbavEHRd rd%b URfiSandrogens.

eNZymes to&omggﬂ Y Ssgrzlrglhlt?z'tors blolgeqlcalares haFd R rI 'e [Rnting or reducing
anti- hormones eg anti-androgens. e com ounds 8escr| dﬁ] ﬁ

n%}'%/qgéwﬁg@quﬁlg ﬁ%mrﬁﬁlbgé%lﬁﬂﬁ YERK 6ﬁq6pters by admmistaring an effective

amount of a small molecule VEGF-1 receptor antagonist to inhibit aufocrine 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 salt and optionally at least one
pharmaceutically acceptable carrier.

The compounds described herein also may be used in combination with a selective COX-
2-inhibiter for simultaneous, separate or sequential use. The compounds described herein may
also be used in combination with a truncated, soluble FIk/KDR receptor fo treat a subjects having
disease or disorder associated with VEGF. Active ingredients in such compositions may be
present in frae form or in the form of a pharmaceutical acceptable salt and optionally at least one
pharmaceutically acceptable carrier.
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the growth of tumor cells expressing functional VEGF-1 receptors by
administering an effective 25 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 salt and optionally at least one

pharmaceutically acceptable carrier. The compounds described herein

also may be used in combination with a selective COX- 30 2-inhibitor for
simultaneous, separate or sequential usé? The compounds described

herein may also be used in combination with a truncated, soluble

FIkI/KDR rece tor tq trea cts avm disease or disor

mssociatllf FITPOLEH RIS HOREAERIZEN, 5 LFCR B IBIED it Apecond sctive
piegsedient Whss fSARGBE NP adbithBIinphiRnPBRINIR Rieiidgstea g fapar (EGF).
optitralhyetisdstiorsecpharmeasitutically decepisdie isdrserfortDol lethe form of a

CQW%@&Q%@@&@QJ@H@%@&%@&W DRAFRAJNCOMRIN AR Wil Asble carrier.

second t|ve |n red n hd creases the actwty of binds 19,0
nnibits 1S epid C,Ié?grct}ow 8llaact(]caﬁ)err ia%‘) AC Ef?’ve'bmg“rseB |etr‘1’ts"?'kt11%’t (EGF-mediated

c@ﬁ%ﬁ%ﬂ%‘%?&@ﬁﬂ%%ﬁ?ﬁ waf@qﬁm%ﬂﬁgtﬁ@tfawaﬁe& to, contacting the fissue
phéthmaadehitite d dbEptHodsidasit andl asptftaciifly ambeabbiomeompound of Formula (1), by

Phasmaeg wicadbuaeas @Eﬁhﬁﬁbﬁ@iﬁﬁf@&ﬁb@)@@%@@ﬂ% @eByedneredive amount
alsod %esﬁmﬁi F%mm? Eymsdiated aRgiegen @iﬁh? in afizsye aelasupemx.de

severa ods inclu I%ggnut noty limited to, COﬂ'[aCtl%%t e tissue with

infiRREPS RAR BRP G ETEEME AMBY UL R RAIRRYBE Y 5P By o&ﬁfa'%f"wed*ems n
Fevaiuten(aositnpscoat Aetiiepebinigse EUrer anhafBnef @P%W@ﬁy@@ﬁp’fﬁble sait
speaisgi(RNS rad anseliectiaeahaty atceftabkaorapeund of Formula (1), or

by contaemg% 5@%%@9&“5@9 !{H?éii?lt(ﬂ{awé:!b’tp%@?ﬁ@@ %pc@ﬁm?wnh molecules

C |ve nt of @ oun Formula (I
(R:cﬁ spacifi cai! eJ cen (5] ?ac in or er{o res SA) revent Hiacenta growth
1Ients in S may e presen

foﬁﬁ%ﬁ@‘ﬁﬂ?ﬁr?ﬁﬁ@@%@éﬁ%@%ﬁ%ﬁe‘?ﬁﬂ’*%f’nﬁ%ﬁ%ﬁ%ﬂﬂ?‘ﬁﬁ ea@me%'v hypertension,
phanma droatal praidoeptabieatay ritsarddre compounds' described herein

rrllay alsarie é&r@dﬂo@oa@mﬂaéméwm melessyese whishmpesibisaibn bind tRolecules
placenta, 0 r res , i
il SRR 3%%%33"‘ SRR, Sh R PR ey s

pUAnREHEH7 r%/ﬁ'é‘ﬁé?%‘?&na i P?8H‘ﬁaﬁ‘i’SHfﬁﬁ'B’/&”i‘Hﬂ%ﬁﬁrﬁ?&?&}ad%%“%ﬁbﬁ%?“” or fo
Thesedan pagatisige st dasoreacaper-maydscunseenitbelifibinamdniaeles receptor-1
maiegidless ehasentrosnthergoqup oryprsingnstmamibadysanatying placenta growth
fr%ﬁ%%%&&&@%mﬁm&%@m%ﬂ Placea gwthmgﬁs@ nucleic acids
Il oIecu C|f|cal blnd to é) enta v%oyvghof%ctc\)’r OI;JII(?, Q dothelal owth
ISR St e, it St B Bk 4 Sl ool o

faEePTERSEpITLL Pgﬁ‘{gd@gﬁ@ggrﬁﬁ ig,ﬂ)qipé@mtm@rg@y hg pfsmﬁqefree form orin the
adainsif aypblgic=aeidisat acaginggiakendgimwli at least cne pharmaceutically acceptable

carrier.

The compounds described herein may be used in a method of inhibiting the growth of
non-solid tumor celis 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 (I). The compounds described
herein may be used in a method of inhibiting the growth of non-solid tumars that are stimuiated 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 Formuia {I} in combination with radiation.
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factor or the vascular endothelial growth factor receptor-1, and -anti-sense
nucleic acids 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
pharmaceutical acceptable salt 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 limited to V2&FR2 kinase) in mammals, the

method comprising treating the 30 mammals with an effective amount of a
compo Lhe ¢ ound scribed herein may be used

ina mebttﬂg(? Jr'Eln ibi tl%rllég{' (?r%%v?h nfaﬁ’oansgo ?d”ﬁﬁ%é’}s"?ﬂ‘éf“& FET ML agents
B9 631%36?‘{?5586%? %ﬁ?ﬁ?tﬁﬁ%?%?@\ﬁﬂ?%ﬁé&éﬁﬁéw{ﬂﬂ&lﬁfdﬁ@gtmaﬁ on the
irSRRfeeef 8 WERGHERRg Riffextelpie siacurats, thatayethell corapteiagents include
theBERg ribteliniam makm bR @ﬁ@@éivasammu%%aaﬁﬁ%aamloﬁfﬁm&ﬁ 5FU,

@L&Bt&%ﬂQ!R@é&ﬁ%ﬁlﬁé@ﬂl@“%m&ﬂ%ﬁ%ﬁ@ Ougmgh 8ESC ?{Eceic:; ;%ﬁﬁ? ine. ' The

n¥ als combination with ts a
RESW osacfﬁs ée[ﬂc”ﬁfe%ﬁ%ﬁe‘é??sfﬂé‘ﬁ@q@émné‘(%ﬁ?ﬁ*ﬁﬁﬁﬁ? WHeh inhibit

tﬁ@%@éﬁé‘@oﬁf’%ﬁ?'ﬁﬁ@ﬁﬂm YEPEuekgotostiutture on the target cell.

Such Gih#/kargentsindbschibel Uieasm mtylwrs&asbt@summlbm.ﬂgt%ﬂﬁé%nung a turmor
¢1§@&¥§"fé€@frﬁlﬁ£ﬂﬁﬁ%& B@E%%X%ﬂgﬁgémgdgéﬂam%séﬁﬁ %% Crtlﬁlé%eﬁecmms factor alpha
Tt e S B T il o e oot
é‘éfﬁ%ﬂ%&ﬁ%ﬁsvﬁm%m?g@fﬁé&%ﬁﬁﬁ% it bafigiral Relrisdisdtioneniotiatog disease,
lagLtRIeneOVIE BMiae distoss; it lamheicp dipasadsdiesestReeberrindvate.

also berhged éntdieating r@[afé'@féeé"ﬁh@@zcﬁi ?am%bmﬁ&%ﬁl%é%@r 5?&%?9 mammal
Wﬁ@ﬁ%ﬁgm%scgam{@ﬂ?% rrrprgafi gﬁgogqsl_‘gag tor(%'sﬂuﬂg gf formula (1),

antaﬂonlst and an effective amount Oef a compound ot Formu

et TEE ALY 8P RARS Ao Ss RiatharrutiRalsdamepiia ipdiates of said
GO BREAB L StiP R uNEinizd iaHen dhseenye whereitetiar ahoomiofithertompound, salt, or

debextes®, iméanhimeaitor it Sea eriiatch neiser e geitesal it BIBRASS o RS cell growth in
invantigRdu rﬁ"b%ﬁrfﬁ[%@%fioa&ﬂ?ﬂ%‘@% eTIalplle EQ%S\PQF% malgell %OWt A these
ot

apamn # ecuhse ﬁ) OMprses Pz’aldmlnlsterlng to the mamm

amoLnt of a compound of OrRLTAh! %&FSE%%%E@&%J?FMBF&BF@“ of the
§%§°Wﬁ%§ﬁﬁ'§’@@tﬂfkﬁlf9‘%ﬁ%ﬁ%%‘ {5raaiecnbbe sRiecvimgsasitscibed herein.
combiribitidaiiped tzalitricortipevapy pivbrendin thexaraaisn b dheCampasiBdeansiive
saltreaimsnlvaln l%ﬁbﬁ@ﬁnlma%lﬁaog\ﬂéh 6h%ln%'aémmﬂfﬁﬁﬂnsffﬁ%t"éﬁoLHh of such

H@héb'gggomww ﬁ%@r&&vﬁpﬁr{& mma tlf?[)%cg %ﬁ‘}‘? zggg abnormal cells in a

n| terln radiation erapy are I’]OWI’] mTﬁe art, a

RS SRR SR oA DIt ERTANIB? tRsPiliseHes & ilhe dREYEahaT Bount of
a@ﬁﬁqﬁfg{ﬁﬁ%fp@‘pl{lﬁél or pharmaceutically acceptable 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 (f} in this method can be determined according to the means for ascertaining effective
amounts of such compounds described herein.

This invention also relates to a method of and to a pharmaceutical composition for
inhibiting abnormal cell growth in a 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-labelfed 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

radiation for purposes of killing and/or inhibiting the growth of such cells.
Accordingly, this invention further relates to a method for sensitizing

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 amaunt 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
caubdienchste pettaled alteordintansipgeraeia nsdeit s Gignalnirmyesifelan enhibitors, and
ashausiRaivgieaempounds described herein. 30 This invention also

relates %@M&BQ{%% 305h0 QP MPRRACABRAS AR mml%uws MMP-9
abn 1%% r%lac E%Wé e"%? m%]rt?én rrs;]%a;v(%%% I?%ng%gc%i%?%%ﬁ%@qlﬁﬁh%rs can be used in

m%%ﬁhﬁ‘&fﬁll)? a%é@ﬁ%ﬂﬂe‘%of%‘ﬁé@ dfsa RoRIpEERHtisalofFempositions  described
iSetepic Etgrimles| ke diskiula@e! tihbitsiofs dnvtlida CEhBRREXT baeoninosaldadexib, and

%%&!émeéxﬁﬁ{@s&aﬂ QM ARt RGIBURRRSIAE ARISoRcHA EaBEUHIND 06/33172
h'gi% el antprol 6@5 “Mﬁ)a g}aﬁq@uma%mgﬁ%a%e& BUERAS Patent

atnx metallopr ienase

(PRRIERLAL DA QA BB I Bor SOt h FEERRAN RAIRM SRpeian dify 99308617.2
irifiioitoriben A% 4998k VA 95/8GH T tkitRIBhed thekroam PR LNEE WOPrRBRB3IP (published

mmﬁm@maﬁiw@mm@m@eam@eﬁ heredos o narsesat ysefished August
e>(<:1 (%;)b(l ] W@&Sg&fﬂ@%‘{%@@r&%@g M &@é@?r%)@@)gé@é%‘& ggxeg' July 16, 1998),
i e i o e poRe

(SBHTERaUaRer Ut 36)] @a}oﬁ&ﬁm@& (mﬁaﬁw@ww OREUND po/52910
(fitedidudy BESBV)?2 £ uregsdaPaese299p(matismed 2828086, 1 B0 \(File §9/29667

?ﬁ@@ﬁe&%&uﬁ@% Mé@;9ﬁé3r7§19e7rr{éiféh£§h§&s&@9m%y RET/ERRMN MEQsiled July 21,

ubli
G S B e
(@aamsa PRI 8 T1508) 096> SBEOSR b Fb R Sty T8y i8Ry pplston No.
Eﬁfrbp&a%%e@n%uguﬁli‘e’ht@ﬁ%d@@%sﬂgtﬁﬁh@h@ﬂt SAGA 168 Barepedh, 1999).
PQE&Q& Buiicatient 936/80 (usbbshadudnly128 1989 93niVIENR0ah Fhlnt Publication

%5@8 Bedy "&]gg‘g) %%%%%&%@%Bﬁ;@ge@%ﬁrig:lkhé]irgg!%)ret|es by

m{aranfe«l SR PR D ORA 3 POt b SR g st

Jinlyitgting VOBY, Mﬂr@@éﬁﬁ%@ﬁtmﬂﬁs|i%%tt?@imﬁ9'wﬁ@22@vlp12@ﬂé{ﬂ’weﬁ relative
2% $299heCraatkBritallopatarnisapiiication: UM s OBIVEIE IMMEFiR VBLTE, MMP-7,

3nkA98) Miilted miatas, Riqwisionak Amieafion No.

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)-benzenesulfonyll 1-hydroxycarbamoyl-cyclopentyl}-aminol-
propionic acid; 3-exo-3-[4-(4-flucro-phenoxy)-benzenesulfonylamino]-8-oxa-bicyclo[3.2.1]octane-
3-carboxylic acid hydroxyamide; (2R, 3R} 1-{4-(2-chloro-4-fluoro-benzyloxy)-benzenesuifonyl}-3-
hydroxy-3-methyl-piperidine-2-carboxylic acid hydroxyamide; 4-[4-{4-fluoro-phenoxy)-
benzenesulfonylaminol-tetrahydro-pyran-4-carboxylic  acid  hydroxyamide;  3-{[4-(4-fluoro-
phenoxy)-benzenesulfonyl]-(1-hydroxycarbamoyl-cyclobutyl)-aminol-propionic  acid;  4-{4-(4-
chioro-phenoxy)-benzenesulfonylamino}-tetrahydro-pyran-4-carboxylic acid hydroxyamide; (R) 3-
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60/148,464 (filed August 12, 1999), United States Patent 5,863,949
(issued January 26, 1999), 20 United States Patent 5,861,510 (issued
January 19, 1999), and European Patent Publication 780,386 (published

- June 25, 1997), all of which are 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 (i.e. MMP-1, MMP-3, MMP-4, MMP-5, MMP-6,
MMP-7, 25 MMP-8, MMP-10, MMP-11,29IMP-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
fmmﬁrnsqhenoxy) benzenesulfonylamsno]-tetrahydro -pyran-3-carboxylic acid hydroxyamide;
36RI- (4RI ok ghdnaxd-hehgdresyittanypi-etusdifonytarnarsaybayalopapéridine-2-
yga%ﬂﬂ@]d@f@@}@mﬁy%i%

g{[gﬁqgg fé% g"pLg it gécjrﬁ( t?i%@‘ S d;'af% mm -me yl-e %y?lotlmno propionic

1868 2-chiby: Lf’rﬁﬂ@%?ﬂgmi ngﬁlég ﬁQMcharbamoyl tetrahydro-pyran-4-yi)-
hwmmm@myl pipagitiine-2- éﬁm%@murhwjmmmmaﬂeenesuffony!ammo}- -oxa-
Aoldrddifluanocpinencogoxyic  acid  hydroxyamide;  3-endo-3-[4-(4-fluoro-phenoxy)-

RS RRIOL RN MY LRI RE Y NEBNE S R 2.
T T —————————— e ———

oPfierBlEiepUticRlly(goceptable salls and solvates of said compounds. Other anfi-angiogenesis
Chdents;pindring/y e e sutlisiog anmi nolktdinaiyhibitry am Aearbaxsylion the present
aﬁ%mmroxyamide (R) 3 -22-

I[s éﬁlgﬂ&gl ven Yt)ripenzl%? 530 Iagorgéltln ’Jretgtgz%ry leasy g’d?g \r/ta)s?cxdogenesns

1°[4a(1ﬁ-ﬂ9ﬁﬂ%§‘2 fﬁeﬁh(fﬁﬁ@?ﬁﬁﬁ&%'%f@ﬁ‘é@%lﬂ%sﬁﬁﬁFﬂﬁ{?mn?eﬂh%aﬁ?u’f’caiw
pefiraiive - 2moart oxy e coiddupdrokyfammide; (), or pharmaceutically acceptable salts, or
Splldrtdiuaianpbesepm)ebaneanesudiantintd ol OnysbRMAYrinaaHRpeutically

eHPfXQn@éQHQJn‘? P BHPLHE- h%p@&é%we agent.
3-[[4-(4-fluoro- henoxgg enzenesu fonyl]-(4-hydroxycarbamoyl-tetrahydro

_pyran- fﬁ?mg IB%?] {0 8%“03 s0 bé Used with sighal transduction inhibifors, such as
saéﬁ@f%ﬂpa‘t(mﬁhl@#@tp‘ﬁ%ff%iw%@mﬂéﬁ@@(ﬁh‘dﬁ%n@ﬁ@}t@)cﬁ%mﬂses such as EGFR
bisyelefds?. foftanaidbdashexylicraricliby diexyarsidesFR  inhibitors; VEGFR (vascular

1&9&%@%@# c'f)ef&@r F&&%B@?&%ﬁfﬁ(&‘&é%@ﬁ%@ ﬁ@mécﬁrém QKIS tRat bind to

jth UOTO-PRET oc>)(r enzgekgr%é%/ﬁ 8 Iya[;rrh(lér?ogf tséirah c?réaP a{ﬂ"@‘%‘?&%ﬁ? fipodies that
aE?EFhS?dF Ky2ifth ereﬁ?faoiofﬁ'hméuf@@%&%pta@é@&ﬂ%f‘aﬂﬁc of South San
s6haatespCatiinPllunds. Other anti-angiogenesis agents, including

other C@Xef inhitaéry sraaesaitbed i MP=lahibibarsveris AlRe g usrsckiuties7, 1995)
pWéedamawggo}msﬁéﬁ'ﬁaﬂvme& fw@&&&s@?@%@h%eﬁmaf Oﬁz[trq%'é}gand United

disease relat enesis or angiogenesis iIn a mam

cé‘?ﬁ%ﬁ@ﬂ@“&é%‘fﬁ%?&rﬁﬁ@”?& Y50 miTihand tHER SHBtIRER ~arsPe tardifsthe present

aimsoierobs desapwmdnbiestfor FRFR-{Mhikiinghaasnit duticidlyhat ceptattidimited to, the

saltsoobiRhamaemstically asceptaberrobrates arSideCoRRMEMSolPorated of New

CQQ&H”%@P W!FD al.@%r,a%lj%ﬁ%unds ZD-183¢ (AstraZeneca), BIBX-1382 (Boehringer
Ingetheim), MDX-447 (Medarex Inc. of Annandzale, 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, Massachusetis). These and other EGFR-inhibiting agents can
be used in the present invention.
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effective amount of an anti-hypertensive agent. A compound of formula (1)
can also be used with signal transduction inhibitors, such as agents that

__can inhibit EGFR (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 organic molecules or antibodies

that bind to the erbB2 receptor, for example, HERCEPTINTM

(Genentech, Inc. of South San Francisgq, California, USA). 25 EGFR
inhibitors are described in, for example in WO 95/19970 (published July
27,1995), WO 98/14451 (published April 9, 1998), WO 98102434
(publiskEGRRNNEDRL, O prame SLhieth SretcBUFAHET Sygay g8 of South San
ﬁ?a%‘d%go'\/'%i%r&89@sﬁﬁdc§ycawla§tm@anm useddshifmpresietie present

;n%vgpélggg@g BRI SKe il 1 R9R i BG)S yﬂﬁotzw@gﬁee%y 20,

monoc ona anti ?ntl -EG

FFRORETSAEHIETRCAT a8l BF BRI brd Ry o DR hHl0 s62161
Coumisberndegzd 1S 39LPAING 28I5e 422 (Bisistar3BeceBbRhin§EP). |H§€ﬂﬁc§ﬁffﬁ Patent
ME%&%R:&M@@N@@M@ ab Arveandate obleossie(eayishaS AvamteD 12X -188), United

g: s P ?8 BQ& Yyg 'EEQS%H Raraiaiie WQB@V\UA%§®@M¢3M B Geka281fdsued March

S@ggh&gﬁ%@?r?ﬁ% s%agﬂlﬁ t%%?%néitoxeg %‘S GHaoT P %%Spc\éirtl?%g %Qﬁb %ubhshed

a

oottt s A A A %‘@%@%ﬁ@@@%ﬁ‘?&d June 2,
SbbH 660 (Breyess! (publdheb DtceSmar By daetyco/0CsiToshia pUBMpdcanuars @2, 1998),
%C%Qtﬁﬁﬁfb%d %MEM@@ ?\W@%@)OHE}W m&sﬂvﬁmz%dvmw 22, 1998), all of
INNIDITOrs are aescr In I exa el

apise EEe R AR el b AR Bhe e
mRIW’W@f@WE%ﬁ@ @MW@”&M&{WGQI%)B% gghekia ash;ngton
(pehjjsireid/DeeR mbercnabagihodnitGBeateshPatenf BYRLFDAERAE e Califomia;
M.HM %ﬂ&i&?ﬁa@ QPRI RRRORPULIISH cBbiNay ctolesidbP addOBjon (Emeryville,

a[iti%m[g ?g%g grg( %’ih%ﬁ?@@%%%ﬁk!%%‘l%@bs%@ RS DeddiitRrmiRas descrived

Issued March 23, 1999), United States Patent
5“?'@2‘783 (issued August 11, 1998), WO 99/10349 (published March 4,
1999), \FIOE7/82856 (phblietie PEEpREMBEF-3829740(BlapgOlieippsgpic). and the
(I%Hﬁ%f&ﬂéi s AQ-1S0TAND RBIEDeRi¢pblishefdTReYémliands, Texas, USA)

?%B?Br\ﬁvd ﬁé %%?{%WM%% ééﬂb&%‘%‘ 4%%" 3% Ipdllfa Qﬂﬁhaﬁ\ﬁ'ﬁt;on for example
ishe
1‘5‘%‘3 "51‘1“8?381\}?1‘%@ §P?§24 i January Jpyals %’0]&5} blished July 15,

e Inco ora e herein’in their htlretles r%é’e erence. WO
OHPRSD, AN APRES 35 Gyhighes duliito BB ARG (diishie ént9%8)
irprereien gnebliknes 20aytiar 98T, wmaavawwmmgdomlv@%)g% Umted States

apipESES? manrsleaabaniheenof (Senenrieriunire. shizeutbidars 877,305 (issued
F%nrgii]%% ﬁ!i{r?nrfgaére ail 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 Provisiona! Application
No. 60/117,346, filed January 27, 1998, both of which are incorporated in their entireties herein
by reference. The erbB2 receptor 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 recepior, can be used with the
compounds of the present invention.
The compounds of the invention can also be used with other agents useful in {reating
abnormal cell growth or cancer, including, but not limited to, agents capable of enhancing
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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
Woodlands, Texas, USA) 20 and 28-1 (Chiron), can furthermore be

combined with the compound of the invention, for example those indicated

in WO 98/02434 (published January 22, 1998), WO 99/35146 (published

July 15, 1999), WO 99/35132 (publish@d-July 15, 1999), WO 98/02437
(published January 22, 1998), WO 97/13760 (published April 17, 1997)

WQ 95/19970 (published JuI {? nited Sta es Patent 5,

T e R e S S
259 agentD cam) %Hiwiaee%ﬂt%réw HESFpErsAEE IFeREIA Prh‘fthéﬁ" other farnesyl
@Fﬁiéﬁﬁtimhﬁreeéeur&ﬁhﬁerﬁdn&ﬂw@ﬁp&mh!ﬂdMmmmhddiastmmaseatused in the

g 9&“‘?&@?@0@'?@!%59{6@8%%%@99 §Fﬁ£%5é?£@¥'$mﬁierﬁpﬁbﬁm&1%l113 647

d 27, 1999 and in United. S fate Provi ision al
BRI Qo i 2 B SR e R g oo
|?f&@ﬂ§‘@r%@é%ltiﬁ %F@H‘bfﬁﬁﬁﬁ%%“ﬂ@%”ﬁ"‘by reference. The erbB2 receptor

_ inhibitoTreosnpjectrientiod sisbdraindes desepitryl-kbtied30raforsasentioh@ds identical

?&Wo@@@&i@&%&rﬂﬁ (Dakants: HBaaL!. Batspyisionabapmtisaionpiasdslln atom
av; éh%r éi%]%%@?%r%é%&%%ﬁé@%m it étb%%@hﬁgs r&‘?ﬁ&%@ﬁuﬁ%@r usually

wit e compounds of Eesent Invention e com ound

ti‘?é"ﬁm%’?ﬁ?k‘fﬁ cRIF ARG S8 RRRRPR R e‘?eda%‘?ﬂ’gfﬁ?éf&’l*?rf?f&%% < e Tnventon
dshuieninatensis 9T BVAASN ceanewsy, NiTERRAMNIRYY SR ROPIRIRIEUStGueiierARd chlorine, such
cafabfeiofentanéing'?a4antiwinfor, MenineaesiionsesestichyaTa&TioAdds of the

%%%WW&M@PW%%ES&B&)@Q&&%@@ A oPLhRr &Gﬁn@lﬁu&@%@iﬁc@ﬁtam the
blockln% CTLA4: and anc{’ eratlve a el?t uch. as other fqlrneg %?Pet of this
ito

ﬁ%ﬁ% SRS rs and]?ﬁeFﬁ(e egrf %t?fﬁiﬁ anti

&
ans erasa mhib

dawrﬁ@msewwvf@t%%mhﬁ{?@n%mﬁ%ﬂfd@ the fseaerichrstion (opigsgmple those
StatesiBr oadiioriak Apfsifeationn6ey TH3364 7'C Hitdd-Decstatere8sdf@gs)drug and/or
t%ﬁi@@@éﬁ@&ﬁﬂ&@c\h rﬁﬁﬁ”@@lﬁ&é& enthetynesveyet HiherCTkddoes are noted

nr:[ It?eigles ¢ e%l’gi%q %%%C% 'EM Ogbb-gn n%HQJ BégV%Fﬂgﬂpes such as

so inclu es o %cally abe S, wh |c are identica

tAREE SRt njﬁf GH). CB“Lﬁ“PotP?F?é’ E‘E ﬂﬁ’aYF%tﬁ%EBrr e Fom ggpier metabolic
retphiltte @byxam;dmmrﬂaaeﬁn@ e SedTifo ahadycer Srasgeanyisementiciethhence, may
fransthermtemiccmassiaicasassoripiedig namsted! ydhihfanmddnimainse]) of this invention

EXAESIRHS %&M&@&@M@rﬁs}a@mgf&@cﬁ%ﬂaﬂﬁmdécﬁémg andlor in the

e SOt e T A B T gy 2 o
H@?@l@@é@%‘ﬁ%@%@and 36Cl, respectively. Compounds of the

The compounds of formula (I) or pharmaceutically acceptable salts, or pharmaceutically
acceptable solvates of said compounds, can each independently also be used in a palliafive neo-
adjuvant/adjuvant therapy in alleviating the symptoms associated with the diseases recited herein
as well as the sympioms 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 protecting group that is stable fo the
reaction condiiions used in these methads. The protecting group may be removed at a suitable
point in the reaction sequence of the method to provide a2 desired intermediate or target
compound. Suitable protecting groups and the methods for protecting and de-protecting different
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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 which radioactive 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 are noted for
their ease of preparation and delectability. Further, substitution with
heavier isotopes such as deuterium, i.gs,.2H, can afford certain
therapeutic advantages resulting from greater metabolic 20 stability, for
example increased in vivo half-life or reduced dosage requirements and,
Restuentaysibe ssdgsitEiderrtainmgfae 3Ta b ey Rubepepiiled in the art;
eampRY rul svalcformayl ae( pafdhis Tneesiienarch R oanel athyibet avesl byChemical
RURE e e Rpreikes dinrlosedisbihavReR MRS Beie HaliCoy reference in
Xaqnl‘%esirta) gc'a%wve\é’ir? aSlélg Stétutg%g L?er?%%ll & \s/a”gg = Issoégalecdailclzybclaarbgclzte % under the
Féaeaé tfol 3 Ton- |soqpp?rcaﬁL§/ a _age?ﬁ. . RS compoun_c?s of
ferAYaNa I SV PR APRACBUNIR MG R pabie BXRRtiasy Jindenh rastticawpstances, the
sccipiableisolvateseaf thattiedrvmbsilset dnecacthmdepdihgetitipt i aise useful in
S Glcihadnad @iveH R0 ad wandRAHyRNThBRIaPYrR allR¥irkingdhituent in a target
Symptoms associated with the diseases recited herein as well as the
symiptoms associated with abnormal cell growth. Such therapy can be a
monotHEfapYTEPEATT 198 P LSRRG WIRY R GHEIARY aftRep atoms. Sueh
wiasteraonirEicapixiuBes [fah bestapstaige ity theininaikdunttiesteseaoeripaititr basip of their |
g dnthelitcn atifeds ek tbismatentiemvihasthsitsridinayHeear dechethple, by
Wit ARYHRRIE RrRLReLRg SRURANRh iSRRG {han BaiRRA0N i i@BNerting the
used in these methotds. .h? Prote.ctln% Lgrqﬁ{)rma%y be, emoverd a%a% ticallv aciive
SRRSO A ThE FehLhBR SehUence of e RTEtNGd 16 provide & dasired
iPrRERTIEdided orleneRl SRAFBHINEC SIABRSROPRGREhErDYetipng &t therolyzing) the
meities diasipretactisdpahd dergspiadtio pdiE aremtiefErs UAlistitole iksmmmgncluding
shsteRiRP tﬁiﬁ#%@ﬁﬂﬁlgﬂ%&ﬁi&f@ryﬂé kiiosaarta Hagse: skalethiantlan art;
examples of w y : n . 0 .
croups 1 coimbinet SRS AALch SRS B el e per. e
VOMFRHOR RiRiSR B Mt HRIAU5) RufemsiE A “1?%?&5/*&&?% some
instancBesfeEbyh Sizrempavagsod iscpisReinverdiercareovbrs re o ife iridy at least
theb spreliprpeendiions useshin e nwathingdssofidhis Borension. digieisomer (80%
DEREIGHNRRIRECeS dREof ‘%@a%ﬂé?@bﬁ%ﬂg'E%é%&?@@ﬁp,tiﬁ%éeb?%gnly at least 95%
aiiuent e anolher subsilient el i eintiysehln, a0 Iieimedate any o
SBHpBEnY feth 8 RLIREaE SR iRVERtion BF i A ue&irdd Subettiuent ma o

tePgER2 ¥ RibadorTHe)compounds of the present invention may have
asymmeaitticaiyothaiomsas eehinttfddibstersronseistedizturels aumbmvated forms of

SRPREMNRAJBtRdhRls Indviduabei 23iafee MIaCRE dbpdaals of Helidicated structure in
both hydrated and non-hydrated forms. Additional examples of solvates include the structures in
combination with isopropano!, ethanol, methancl, DMSO, ethyl acetate, acetfic acid, or
gthanolamine.

In the case of agenis 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, ali 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, uniess expressly
indicated otherwise.
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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 an appropriate optically
active compound (e.g., alcohol), separating the diastereomers and
converting (e.g., hydrolyzing) the 15 individual diastereomers to the
corresponding pure enantiomers. All such isomers, including
diastereomer mixtures and pure enantiomers are considered as part of the
invention. The compounds of present i@ention may in certain instances
exist as tautomers. This invention relates to the use of all such tautomers
and mixtures thereof. Preferably, the compounds of the present invention

are usédSEETOTATIRENE afdeadh By FRATHIER" 8R! ?ﬁaﬂ‘f@“&gf%??ﬁe
that cofitainteamnsedsbr8oogiofcalsiggetiSornst (Sovsrupiipmtraedisusieesgre used
(reRmIngEsinstareosperiemRrcess ('d.e.")), more preferably at least 95%

(90% e.g, ard.e c)eip %&r{?{*oﬁe?e%%e&@ﬁ) ﬁtl?@%tqg én{ e/?lteo? ngfn%lerégulatory
and most referabl t least 9 ég 8980 eb} on o‘f orm | cells and
BRI ?% GRS B L AL TR, R e e

tie iewitifiicRbneieiel readlsF JhisxXarhigrs, Piarrm%t iipitat de SheoRkpeimaigrenth of (1)
thendn digtedrssrsictbsts iberbpthainy dratgdan dxpessngdeatedifatedsias oncogene; (2)
Adeliiopal %m%@&ﬁ@w@@ﬁéﬂ%%mﬁtﬁg%@&&h O BRhiRRHOR Withsult of
IS0 ro%p ic mma%i,[cfﬂail{’]hoe cql]ngF Egné) ge?l%en q a%g% tr%tgén%%? Cﬁugm%h(%%mve diseases

amine case o at are S S It 1S understoo

tﬁ*o\g@%kﬁlf@@'ﬁ‘ﬁttﬁésa?’??ﬁﬁﬂhéc%@ln§é‘?‘iﬂ?}8508h?b'8 r*i’&g'%ha@ﬁ?@t?f?aﬁﬁ‘seases are
eistasisdiféeiemprosjate herepoiphyonpiin femiomal Vogs\HRY cred festimgisd tebnormal
heMgihimithasesne of dheRtRaeniinyeiving Yrehansaibing formilag and malignant,

DeeJé ﬁo{' m a?tz%@?&# m%r&{%nl'\@?am@%%ﬁ@&ﬁs@é’s% the following

eanl expressly Indicated oth erW|fe 26-

unles .
compri ARG Ao Aol [ S8R SR GR ARG AgemPound v

Tratanyisunsieraidp ol Heformi. aRPHapbetiSbliferative disorder' are

used intescaangealnimthisapplicatiatyl tAdinarapabogitigroathiniafers wkylamino

Gt owih iRk InseReRdeHOIOBMAR EglFOMher e dnaNEB At (8defined in
loss of cont%tﬁl%mltlon) including the abnormal growth of normal cells
t

297 Ahsrmal cells. This includes, but is not limited to, the
abnormHPQgF@WthaBY[O(’@) A L B RSP DO BERigH eiRcRvisuih A, elkeny!
exprassingan activated Ras oncogene; (2) tumor cells, both benign and
malignaff, inihichdhg: RRr@oaig imasibateding a neastlodd carbon-carbon double

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
radicais include ethenyi, propenyl, butenyl, 1,4-butadienyl, cyclopentenyl, cyclohexenyl, prop-2-
enyl, but-2-enyl, but-3-enyl, 2-methylprop-2-eny, hex-2-enyl, and the like. An alkenyl group may
be optionally substifuted.

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
Z 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 fike.

The term "alkyl" means saturated monovalent hydrocarbon radicals having straight, cyclic
or branched moieties. An “alkyl" group may include an optional carbon-carbon double or triple bond
where the alkyl group comprises at least two carbon atoms. Cycloalky! moieties require at least



10

15

20

26

30

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 diseases are psoriasis, benign

prostatic hypertrophy, human papilloma virus (HPV), and restinosis.
"Abnormal cell growth" also refers to and includes the abnormal growth of
cells, both benign and malignant, resulting from activity of the enzyme

farnesyl protein transferase. The term "acyl" includes alkyl, aryl, or

heteroaryl substituents attached to a compound via 15 a carbonyl

functionality (e.g., -C(O)-alkyl, -C(O)-argl, €tc.). The term "acylamino”

refers to an acyl radical appended to an amino or alkylamino group and
includes -C(0)-NH2 and -C(O)-NRR' groups where R and R' are

desaR&ariAn ebHjBCRoM AT SiRjABARAETIR ?é%raa'e%wwiﬂ@f@%% (i, sthvt (ED,
espeIpg tamproDiC (AR, inthuid, RestityaiRitbutiicapan®0 pdkiuhyisoperdylyhexyl, heptyl,
Heg Al slkg e as radtgbpieHal bavdmga. least one

carbon-fiy g IgRALe RO 4R AN AMERS R SAIKALE Whependenty
moiety. The term a %II‘IC udes cxézloa I moretleﬁm vrn% hgas |
SHRH D N RSB C B Ty CIGRIRR R ESE RIS AR v 3roues;or
rBdicdR iinshidecetrsgan opefysivine syatema-butadienyl, cyclopentenyl,

cycloherergtrprandSreiand i atd ety ktiighBeraiy| , iPanseid \dpaipp 2y saturated
%%Sﬁ%f@@‘ou?ndfﬁg%lﬂﬂé? PRAKENYIOL R RenmREQpalYSPsE G RIoalkyiene

ter i E%/ene r%f ers L;[otlglngdval n%tsgr%lght chain, branched chain
oqr% Clrc sa goparl) gt onlfalnlng at least one carbon-carbon

double BomiE T AR AR & 0 omRIBFIR P Sl 2 EHGMEI HRSIgpS ek thio
Andalitygi®ne group may be optionally substituted. 30 The term "alkoxy"

means gk Qe g QU R iErx BRRIASh O faalikenay dindiehlinia R EROBED BMYing from two
R eles [800% rrfqrrg%%y rrrémtex}x ésgamawvarﬁ]em%eraw from 2 to 4

tert UtO)g e. The term "alkyl" means saturated monova

RS Wtﬁﬁf?cé’f&éyﬁﬂvﬁﬁﬂ’gfréﬁ@H?ec‘ffSﬁfg S?Vf)rgHtf:?ié‘onrnB‘l‘éﬁggy ﬁmemymt‘z'
"pithdy Mepprddipyinrag ihelikde Ahadiyid ssauasn Receirina!ll substitéedriple bond
where thgealbyh JeptiietoanpEsested [earbiwCEAMNANRIDMSeERIamkyR" are sach

W@&é%ﬁéﬁ?“'é@é%ﬁé@a%n?ﬁ rFaHRQP alREAs: Eéﬁr’e‘mﬂ'escﬂi stgmg@t Yycloalkyl,

branche cals inclu L( ethyl (Et

TR RNl TSl AL R b S S PSR togetnr v e
|§@E§§ﬁ[‘yfp feeny hﬁ’@ﬁ%ﬁ“%‘tﬂl%rﬁ‘&@ﬁ@’ﬁke An alkyl group may be
optionalyiestebstiamiad’. fEfeesterive“alkilgnoumo” refers to the -NRR' group,
where Righg /R are.HedpBeraaily reiselectReforadaydr epRRikiRnyvavEvEhting the

anr(cj}wt g agr%gh ?%h@wiﬁg%?)na%gloﬁ% %FXL@F&%R%f g{aléngﬁ't%&car) cells.
taken 0%%%r can form a ¢yclic ring syste
& term “aromatic” refers to compounds or moieties comprising multiple conjugated

double bonds. Examples of aromatic moiefies include, without fimitation, aryl or heteroaryl ring
systems.

The term "aryl" (Ar) means an organic radical derived from a monocyclic or polycyclic
aromatic hydrocarbon by removal of ane hydrogen, such as phenyl or naphthyl. Preferred aryl
groups have from 4 to 20 ring atoms, and more preferably from 6 to 14 ring atoms. An aryl group
may be optionél!y substituted. lllustrative examples of aryl groups include the following moieties:

A 00000
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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 cycloalkylene group. An alkylene group may be
optionally substituted. 10 The term "alkylthio" alone or in combination,
refers to an optionally substituted alkyl thio radical, alkyl-S-. The term
"alkynyl" refers to straight- and branched-chain alkynyl groups having from
two to twelve carbon atoms, preferably from 2 to 6 carbons, and more
preferably from 2 to 4 carbons. lllustrative alkynyl groups include
prop-2-ynyl, but-2-ynyl, but-3-ynyl, 2-me&ghylbut-2- 15 ynyl, hex-2-ynyl, and
the like. An alkynyl group may be optionally substituted. The term "amide”
refers to the radical -C(O)N(R")(R") where R' and R" are each
independently selected from hydroggn, flkyl, alkenyl, alkynyl, -OH, alkoxy,
cycloalkyl, heterocycloalkyl, hef ; aryl as defined above; or R' and
R" cyclize together with the nigggep4o fagm g hgterocycloalkyl or
heteroaﬁ{l 20 Theloterm amlno efers to the -NH2 group. The term

‘anti- neof)alas IC a TEREFLLY gents capable of inhibiting or preventing
the grolhBMay &msar&wwﬁ@ rgficshatrtion and proliferation of
malignaihe(eancerpertiyl’ orlieateamatat csfeadit’ tefers to-OATPOURESiHere R and R”

rBRIGIRBABNYI SUMEBAUVAR] RO BHIE AR AOI0IR ARG EXRRIRIRSFE taken together
aromatic, 5%@1%?{1&951@?‘3 without limitation, aryl or heteroaryl ring 25

systems e te (Ar) means an organic radical derived from a

monoc é]‘?ctﬁbe'Bﬁ,EWﬁ&" ArGhRsCRRNRE SHRSHIE S erRiBdlsy Gingrisy! moieties. The
Hgrroeriboayaigh aise pivriisies oty plegilahy | MRiaditer ety vt igestipsehamesfireameh doubie
teor® ring atoms, and more preferably from 6 to 14 ring atoms. An aryl

f I
%rgﬂﬂeﬁ}féy*ﬁﬁ ;aygfr@wa’tsg%%%d_ Qﬁs H;\é%&@;s“ %Pﬂge ?ILOe“pS

eties:
The terh=aRIox) ﬁ% reTRT - 2TRRNESHRIC S RRIIGYSHCe IR WRIh Aqpiains only
r2RIROA, BAF R sirogete ?@ﬁrm%ﬂ%ﬁa&wﬁ@k 'RetiBhiriaestureteds oo fhly groefprated. A

Qele®yHHIRIR MahisrerRoasly Ribstateel.idepeadienibarglgeiad fioliie groups having
Wy ages dktleang ﬁ%grﬁ&%réﬁ%ﬁ/ Ak B tJartS‘?ﬂgt‘aQﬁQeﬁit&ﬁgtsf/%r&a?npies of
%\48 5%[ ﬁr%’é c;l' qget%rlpww carboc&/clyl includes optionally substituted

cyc oal ary moleties.

o> Ay O . O
>.0.0.0.0.00.00
&SN OO0 .0.40

The term "hale” or *halogen™ means fluaro, chloro, bromo or iodo. Preferred halo groups
are fluoro, chioro and bromao.




10

15

20

25

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 and
hydrogen, and may be saturated, partially unsaturated, or fully
unsaturated, A cycloalkyl group may be optionally substituted. Preferred
cycloalkyl groups include groups having from three to twelve ring atoms,
more preferably from 5 to 10 ring atoms. lllustrative examples of 15
cycloalkyl groups include the following ?Reieties: ET CC) 0, O O 20 and
compounds of the like. The term "halo" or "halogen" means fluoro, chloro,
bromo or iodo. Preferred halo oup qu ro nd br

The terhi® ATl P%‘bgm%ﬂ%ﬁn}qa W’fWa%‘? E v et %eaé yikeny,
allﬂ@mylarmmwsaﬁtﬂuawéiytéﬂh@farééb%ﬁalearé!@h@@ﬁtﬂeﬂ*%%)ﬂeﬁ&ups or with

BaaisHantasgrersas or with combinations thereof. The terms "heteroalkyl"

"heteroglkenuls ap mr%{@fﬂ%ke |HH@‘@E@%§J§M)@QP§U&@S&D§&%W¥L&Qtuted

alk?ﬁé{ ! an[:iaa OX#% r¥1 racllc;a ﬁv %h ave 8p r%ooré Ske qr?aﬁ&%liﬁtﬁgﬁg%@ected from
SRS

anaomo on, egﬁ?oxy gen, nitrogen

ORI FALRR @&mam%&mﬁgrm@?eaﬂf%@?é flﬁé{fe‘f‘aﬁ?yﬂaﬂons thereof.
(heterorw® tefersermandryhgeos)theierintuhesndigeonp Hdrisallitgs one or more ring
RelsRRPns:RelecRaIarogRRI QEPEs oY etifandashiufofyhgtekoary be optionally

ugF,u d&%ﬂs &ﬁ}}&g&é‘l{ﬂusyju%ﬁg S OANGY SliG etRanl SroHR Bdples of

or non- ve examples of 10 aryl groups include the

ﬁSMkﬂmHaSﬁ%'f&?éEe FolPRRITRFYN \ S N N N~IN Oocio,Q,cio N:N/ NN/ \ |

(N@FQCI\N%NN\CE) @:} @}
OO0 00QQ0

N% TSN
/ P
and the like.

The term "heterocyclyl” refers to aromafic 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 8 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 sysiem. 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 a 10 membered heterocyclic group is quinolinyl. Examples of non-
aromatic heterocyclic groups are pyrrofidinyl, tetrahydrofuranyl, dihydrofuranyt, tetrahydrothienyl,
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YS N~ \ N 15 and the like. The term "heterocycly" 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 0 or S atoms. Non-aromatic

heterocyclic groups include groups 20 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 memberedheterocyclic 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,
AplerRy R MR RYSTPRY N TRRAFRRRICH B RIPBURINS BRI, fiomorphoiino,
Eniaxanlesrifanesings arefidiaiic lhattmdy dlietgrolu proanepipgricilidingtepanyl,  thiepanyl,

tekabydyniweayhinshafvranyl, detrahydoesbiaaml, - 3Qyietiah apepyiianihdolinyl,
d%*.‘oymo%ﬁﬁﬁ?é“‘%‘“"aﬁ%gﬂw'ﬁ%ﬁ%ﬁﬁ‘*‘“ﬁ'%‘%ﬂ@ "Zf’f‘é'ﬁg*?‘”a?"‘:z’?ﬂ fnydropyreml
'gg%myl 8&&%&%& mpa%%/Z%QZg%t‘ plny a@&!ﬂyl tHiA ezpc)’%tr?iﬂyi *
1aaa9caqea¢éwa¢waoﬁwpbzzw{fomme@apwraHnyﬁomwmgpmszfﬁwaﬁmmmes of
Jdrbipyitia mgeetiopdio gholip3-aio yetainyl, jaydazalin ylyrovikianyby dithio| diazolyl, pyrazinyl,
q@ﬁﬁiﬁ%@yrwl Qhﬁgﬁ‘,l){gr%m@zrd}ﬂl déh%%ﬁfurﬁﬂginﬂyraﬁhﬁwi pyrrolyl, quinolinyl,
imidazolinyl,. | olidin icyclo
3'53%”‘ olin '?id g eenpz anyrog &nz 1\’([ g’aham'lum Zui}lfc]!g%oglx énr%ohfaréy éfphthalazmyl
a?ﬂ'f?ﬁf@’hefé’?é@ghc‘ﬁ’l‘m at@eﬁ%bﬂ'rny?”ﬁ'ﬁ}%aﬂw aﬁ?%nld"}'ﬁﬂ‘amiy' furazanyl,
phaezdilydzanpz ohanzsshinziepll, tetenzahjigzeliy |, tieoxazelth xaxiigrothihz lykcxalinyl,
OpFalyainatiRy RigoyPualYEHaURetmg, gloasy  motieiedigb@iithe groups listed above,
bh'ﬁf azmyFJMLeQ%?WL%@% v&k@%%% 1§ 8‘¥| '#EM'&% a rcup darived from

LA TR AT By arves o

Deestapaiye m@ﬁz@kamwmwazww@ Niataney pr e iiRazok4-yi or

. aintbizeopyri dinglafdve dor eDa hetgooyis gasigeriviedefbanzdiesel dngsylisted and ring

aRAMEns RS \ﬁﬁ?&ﬁe& RNl laeh)sehivnar s sHER Fymaamillend OR heterocyolyl
instance, r|v %{upgu pyrrole may be pyrrol-1-yl (N-attached) or
?fﬁoﬁ’@ %(%05 agh% er, a group derived from 15 imidazole may

be imidd261TH %?*%%Q%FWF‘EBB Ry hateservsiarby rAfdREyRan| groups.
imidazoh4“ytteroaymickaizd|]-Bryun akiGsattachemyioFing laetepotbptlivaldagpst least one
iﬂ@@éﬁ%@@t%&mmﬂﬁg@t%ﬁ@aﬂﬁnﬁ@Qlf&ystﬁmcﬁw!ﬁﬂwaé 04t Amean aryl or

e frdlmaeissauch aapyoiiiaians, pufiterocyclyl aroup

may optlona substituted. The term "heterocyclic" comprises both

hete cycloal heteroayyl groups.Q20 A "hete@cycloalkyl" group
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heteroatom selected from nitrogen, oxygen and sulfur, The radicals may
be fused with an aryl or heteroaryl. lllustrative examples of

- heterocycloalkyl groups include 000000 pSQONN SINNOOOC>v

vV, S/ NNOO>NO)SH ONNNNA4,bN,CC~nCN N-", 25 HHH H -31-
O N-S_O A :Jandtheuka The terms "5 membered heterocyclic”, "5 or 6
membered heterocyclic”, "5 to 8 membered heterocyclic”, "5 to 10
membered heterocyclic" or "5 to 13 membered heterocyclic" includes 5
aromatic and non-aromatic heterocyclic groups containing one to four
heteroatoms each selected from 0, S a#fdkN, wherein each heterocyclic
group has from 5, 6, 5t0 8, 5to 10 or 5 to 13 atoms in its ring system,
respectlvely The term "membered ring" can embrace any cyclic structure.
The te "membered"” is meant to ':éfenote the number of skeletal atoms

thal! |tutet e ring. Thus, for gqample, 10 gyelQhékyl, pyridine, pyran
a d thigpyran @@ bered nd cycII pytrole, furan, and
e are 5xwembered ri term "nedptashois d%f eH(as in

Stedman s Medical Dictionary 25th Edition (1990) and refars t6 an
abnormal tissue that grows by cellular proliferation more rapldly than
normal amckecontihmesitergt beteadtgcidie"Stinfulicmbtiad atecbthaiaicsW o 8 membered

%&%&ﬁf@s% tgl]ff@mgr@mme@@wﬁ& 0B qemplﬁgéﬂasﬂ@@fhétéh&wal includes
Nnization an un
%m un ?on-aram ?Erg'cy% 9 0&%&;@ &%%%ﬂ%\%%& Q{E}Laﬁlﬁﬁg%ch selected

ahd sy y form a distinct mass e either

(B G SFHEbR BRI 2R LSRR SRS B AR SRtk GBS iRl stoms
bie isuistitysted orsprstivaltituted. When substituted, the substituents of an
"optionathe ssthstiEaBEraH0ME By dnclaeieaiyitiQlid SMGRKON TRO 60K Mefebered” is
ZQQ%HP%J“ %g s indeppndentysslectad fom.the fallowing GiUPS s, for sxample,

(é?lﬁrlg%it@%dé%’gy(trgr? reofﬁg%%([:ﬁ%?rl? 21%1@ C6%aé||||l?(<%srrl%pd cyckopu‘-zafl |I ¥y|¥ole furan,

and thiophene are 5-membered rings.

The term “neoplasm” is defined as in Stedman’s Medical Dictionary 28" Edition (1990)
and refers to an abnormal tissue that grows by cellular proliferation more rapidly than normal and
cortinues 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 normal
tissue, and usually form a distinct mass of tissue that may be either benign (benign tumer) or
malignant (cancer).

“Opfionally substituted” groups may be substituted or unsubsfituted. When substituted,
the substituenis of an "optionally substituted" group may include, without limitation, one or more
substituents independently selected from the following groups or designated subsets thereof. (C4-
Co)alkyl, (Cx-Colalkenyl, (Co-Co)alkynyl, (C-Ceheteroalkyl, (C-Cglhaloalkyl, (Co-Ceihaloalkenyl,
(Co-Cs)haloalkynyl, (Cs-Ce)cycloalkyl, phenyl, (C4-Ce)alkoxy, phenoxy, {C4-Cs)haloalkexy, amino,
(C4-Cs)alkylamino, (Ci-Ce)alkylthio, phenyl-S-, oxo, (Ci-Cg)carboxyester, (C4-Ceg)carboxamido,
{C4-Ca)acyloxy, H, halogen, CN, NO,, NHp, Ng, NHCH;, N(CHa),, SH, S8CHs, OH, OCH,, OCF;,
CHa, CF3, C(O)CH3, CO,CHg, COzH, C{O)NH,, pyridinyl, thiophene, furanyl, {C,-Cg)carbamate,
and (C-Celurea. An optionally substituted group may be unsubsfituted (e.g., -CH,CHa), fully
substituted {e.g., -CF,CF3), monosubstituted (e.g., -CH,CH,F) or substituted at a level anywhere
in-between fully substituted and monosubstituted (e.g., -CH,CF3).

The term “oxo" means an "0" group.
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(C2-C6)haloalkynyl, (C3-Cs)cycloalkyl, phenyl, (C1-C6)alkoxy, phenoxy,
(C1-C6)haloalkoxy, amino, (C1-C6)alkylamino, (C1-C6)alkylthio,
phenyl-S-, oxo, (C1-C6)carboxyester, (C1-C6)carboxamido,
(C1-C6)acyloxy, H, halogen, CN, NO2, NH2, N3, NHCH3, N(CH3)2, SH,
SCH3, OH, OCH3, OCF3, 25 CH3, CF3, C(O)CH3, CO2CH3, CO2H,
C(O)NH2, pyridinyl, thiophene, furanyl, (C1-C6)carbamate, and
(C1-C6)urea. An optionally substituted group may be unsubstituted (e.g.,
-CH2CH3), fully substituted (e.g., -CF2CF3), monosubstituted (e.qg.,
-CH2CH2F) or substituted at a level any#here in-between fully
substituted and monosubstituted (e. g -CH2CF3). The term "oxo0" means

an "0" g‘r ut%'rrﬁ?" = aqg t(r?fﬁﬁhtge % grns et\(?e%r BLIPIBci‘Q’é‘ Réglgegr\/ F ia%:e!i_lwnth aC-

bond has een replace ond on an aliphatic or ary

ENRih SIS B i‘)’bﬁ‘i&'f@ﬁ%% am&sgumc%@p'ﬁgf é‘ﬁﬁ‘a*@ﬂ‘éli"‘}\*ﬁ%' "CFS and -
"SHBstituted” means that the group in question, e.g., alkyl group, etc., may

bear 5 pRednMamsBubstitenish e teoi wreydstidn, eI paIkalgrsut0 4o may bear

oup. r%@gugéﬁ?geh@ R" where R, R', and R" are mdependently selected
rom hydrogen, alkyl ar&%nd where each of R ar R-R" taken

togethel AT JeHF A A PRURTARLTTRATY Ao S e e ¥ o=
Cstensodritn selerind Jamtvuiresssoatpbanti ot rbemERen ehB-RivBnRoer R-R” taken

inejetieschh exidesyghamageatically acceptable solvates, and

Pﬁ%m&%&v&m&a@l@é&%@ﬁz&%h compounds and solvates. The
term "pharmaceutically acceptable™ means pharmacologically acceptable

and substadutiamiytoncrmimdedeoofiersuiy edhd divenianiidistes dboidea gbanmaceutically
"RRaRARAlegER, eamPasiiRalileig s aBIbdLEe P ERNEonPANKasaht Ivates.
Compouﬂ\cés tér%dﬁchmﬁgd?%ﬁﬁyn 39598{%)5%’0'%&@3/ M@@Eﬁ?ltﬁccepwb[a and

thereof, with ot emical coimponents, such as phXS|oIog|ca ly
a?&?ﬁ?ﬂ%fﬁ'f@ BANRfE tﬁﬁ%?&"@%ﬁﬁ%?ﬁgdﬂqwglﬁ YeEB Y pharmacological
composftitrhasTereiasice eomansiinstreitin 16f 2 BBMRIMMt e aR Srgeirfsnsompounds
"Abysindagieally aceepiabigicayrierspadsesstita thamie rthdiihenthbatcdogsnponents,
“9}&%%%yakgﬁgfa%ﬁ@5&&9&&%\%&%@%@?&%&@&1{@BJQ;@& 8 dayhsacological
oet%rrlllo unac etga db ly . E%O t%t?:ro ate tge bé%oglcal actiyity and
?8m8? ) %ea ministered compou n<'5ln R excip ent’ g generall refers
to subsrsne@smf@ﬁ%{w ﬁ?é??‘ﬁ?!?s{‘éﬁ | BRI aafﬁ?fa?ﬁ%améhesﬁoes ot cause
ceignissition otethisayviseweptiis arwhml®t@ﬁmtm¢mmmat@oes not unacceptably

?Q%@é‘@é@@%i@ézo&l%@mm Spsple o bexmiRieRISdaahidadbut are not
limited t 9}1%?033 a@%ﬁa‘iﬁn faleluE s‘aﬁﬁﬁ%@t%ﬁé’@féﬂuﬁév%éﬁmg added to a

types o starc ose derivatives, gelatln vegetable olls
pharmacoiogical composmon or otherwise uge

d as a vehicle to further faacﬂltate administration of
a compound, Examples of excipients include but are not limited to calcium carbonate, calcium
phosphate, various sugars and types of starch, cellulose derivatives, gelatin, vegetable oils and
polyethylene glycols,

“A pharmaceutically acceptable salt’ is infended to mean a salf 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 salis 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 salls including sulfates, pyrosulfates, bisulfates, sulfites, bisulfites, phosphates,
monohydrogenphosphates, dihydrogenphosphates, metaphosphates, pyrophosphates, chlorides,
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25 polyethylene glycols. "A pharmaceutically acceptable salt" 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 30 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 compounds3stthe present invention with a

mineral or organic acid or an inorganic base, such as salts including

sulfates, pyrosulfates, bisulfates, sulfites, bisulfites, phosphates,
n‘?&ﬁﬁ@iﬁ%rd@@?ﬁﬂno%ﬁa@s BFH?HF@E?@inﬁ%’ﬁH%IFQS fRe ﬂﬁ%spﬂ?&t@?s formates,
pigobpiiessh atesattio Nekisnod8s, byominthiss, ioxithtss, avetatdiss, propitnetesyberates,
degapgaies, mrprtaies nagexlades, fopmalasdidaRi Uty ReigRe BaRIRAIES, benzostes,

8&3%@8@ % ap r‘?ﬁ’éﬁt%%ﬁz&ié@éat%ﬁ%@%% &S ﬁ g%%a%?%ﬁé%xybenzoates
acates, umarates male tes %‘g e-1,4- dloates B\B@lne 1'6-dio

SRR ae LA SbeX YO Rl DB AR et U BORAEB3RES, Premibuyretss,
heitietssy bergdizitss, methissesaiveins, Hjynaitates, isliltatesnethane-sulfonates,
xylepesslionaies npitemiiacctatesnple mambpiorates/iphany indyraiesates.

citrates,j@claiesoHwsh exvhiyigies @%é!&:o|ﬁt@§e§%tf%t%§naceutlcaﬁy acceptable salt
b o e e el R e SR nent of e free

|
ates, and manadela ecC)m oun

ifPSANGR & @H&gé'cﬁfédd%‘ﬁt‘e?f M%(ﬁ?tﬁ@&ﬂ%ﬁlﬂﬂﬁr@@@&%@%ﬁ’f?ﬁa@% sulfamic

peedarddcbycanyissitbdrie eoetizod theailedbleriviiheaartrfeniexaimptech as acetic acid,

tr@@wﬁeﬁs@f m frepliibaggavidieanineiganiemCiskieUehamb Y dErchinsisic acid,

ag gr‘mﬁ{ﬁ ? &C R& g{ ?r&!'fé%! 5: éﬁb@rnﬁ‘: S}H"?Rg%gﬁcn%g Et'&]ﬁjart%hg ?cri) q%&'lgmc acid,
Y %e like, or WI?’l

an organic acid, sucn as ace

p%ﬁ?ﬁ%ﬁr&ﬁﬁ agitn BesRIC gﬁﬁlj sgtl%lﬁcaa‘&oa Pgalt?%{gtba%@(%mgﬁgtﬁcummc acid
nedlestaeiidnichariffoxy mipherbydetuy reidhRvaicasciiificaeidiniciaitite atithdelrmino acid,
asidn hsassictiacidd malonieiastll, pywieRcHbidxadic Radnghcelt; 2aithioxybenzoic
Sggﬁyéa'rcdﬂﬂgni@ QM&aE%ﬁM@S@d SHER &8 AlHREreRifARNAIP Methanesutfonic acid or

ga acturiflc acl aﬂ(ha hydroxy acid, such as citric acid or tartaric
at %angﬁ Histex aC| Eucﬁ as aspartic acid or glutamic acid, an aromatic
acid, suEﬁhﬁ§%%?%fE°5é’ia ”?%(E@fb’ﬁ)ﬂﬂél‘fﬁ’@lt’f’eé@?jf@‘i‘ Eﬁﬁ'&?ﬁ%‘@éiﬁ agceptable salt

sulfyniie acigerstichy asp-tolabresetiodiciacikzmetharessfonit dheidsr acid with an
erk@gﬁm%i@mcba@é thechkes Hrihgmpanp@iing Qéé&myay%m@ma@aan alkali metal
aﬁ'%ro Ne.desi I?‘Plﬁ ﬁ{iﬂ%ﬁ&% ically accentable Itlh?s@rm ﬁa%&’%?es‘a&%}ée salts

an swtab e met or exam e, treatment O ree acid wit

inlBrYanie 8t i fefived STRIR ATR &5He fb?ﬂn%ﬁyg‘%%‘&%r?&&rﬁf@i“me’ ammonia,
tendibeyiiesn ke rastalreivoRRonsERIkelthtedantarieeal diytirgNidemines, such as

thedikeniies!rpisidranpirsdiguiahlRipaliand piperazine, and inorganic salts derived
from sodium, calcium, potassium, magnesium, manganese, iroh, copper, zinc, aluminum and
lithium,.

Pharmaceutical compositions according to the invention may, alternatively or in addition
to a comnpound of Formula (1), 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 formuta (1} can
be used for the purpose of the present invention.
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include organic salts derived from amino acids, such as glycine and
arginine, ammonia, carbonates, bicarbonates, primary, secondary, and

- tertiary amines, and cyclic amines, such as 25 benzylamines, pyrrolidines,

piperidine, morpholine and piperazine, and inorganic salts derived from
sodium, calcium, potassium, magnesium, manganese, iron, copper, zinc,
aluminum and lithium. Pharmaceutical compositions according to the
invention may, alternatively or in addition to a compound of Formula (1),
comprise as an active ingredient pharmaceutically acceptable salts 30 of
such compounds. Such compounds and%alts are sometimes referred to
herein collectively as "active agents” or "agents." It will be appreciated
that any solvate (e, drate) form of compounds off rmula
usect for BRSO G (HUSHTD GR35 Ay ey be wsec f
effettireasmonedistet hemeiWaicgaies drtite Qh&r@?wrbmaﬁey bRNUgERSte amount’ is
tieatdlis ea seameesiated i ome digatiamosigedjcatio i netdifarkina sed/cAprevents
"ﬁéfemv&maﬁa'% peleddip & aa W%MHH%Q@%@‘Q?BF 08t cell, and is

%< lca tI hi ?e@ Cilf: ergtlon an otli] gre\éepgerea d| ferentlatlon of a

ary ot ccel' EQNLATEY nsecfap fart or tun aI cell,and is 5

effectlv'ér’f%r?H@Hﬂﬁ‘?@ﬁ?e&%“fﬂ‘@“% &esﬁeﬁ%‘iﬁ@}aﬁfeﬁ%ﬁ: fiesdtheshtheRie can be
caimnizéierh soc ontpiylagic e domibersnei(y dktimedsciibdwlapeein eapiitations, the
aﬁmb&@ﬁeﬁe%f@rdamﬁ@w@atie anglipetherepeytichensinments dReaReWrder or

@d%ﬁ%ﬁruﬁ‘r‘? %ﬁ%?ﬂm?%sst%;gaﬂg 'né§t§ gg'zgg BQ\} %{%ﬂ%\ﬁnt sufficient to

ering rrom a Iferative ero con |t|on Inclu |ng

Ilﬁ‘fff‘e?f il MRS MR ES &F el BTSSR CRaC T b fig amount
om@ti*l@&;mmmfﬁrﬂéﬁ'ﬂ\@@%ﬁ[ﬁ)fﬁ@@ﬁ@ﬁ@ﬁ%#@%ﬁ@éﬂ%@éﬂ@ﬁe " Amounts
cemaitiefoAmiamaLini) adeshint tma%%ﬂ@”shdth:iﬁxised@’f iin@ChAiferative disorder or

U?Sﬁ&%ﬁ“ﬂ%@lbﬁ?fﬁ%‘?&yf HOQPALASASRN SR %ﬁ&ﬁ%&%&o{hg‘bﬁdﬁe and the

e everlt and course 0 t e proliferative disorder o
B R ek

ﬁat'TﬁeFr’a‘by‘f'?He L PR ST ARES u%”ﬁhﬁo%%os‘t'ﬁs% ?"“t*ﬁ‘“‘”g the

o‘?@l@%o@ﬁﬁl {prcrifiddiereittast ﬂ?@“ﬁ@&iﬁ‘é ) ﬁﬁ&?&h?q?ﬁﬁ*@ﬂﬂﬁ?la&ﬂ@emsa atrisk of a

appliasiqnsifeatip dsitiascentaitiong Svehlsh compoimndisitasorbeed" repgitactically

aéﬁe@ﬂ@mﬁﬁm d8sa Pafiend &@Q@H%@aﬂfo@ﬂfﬂ\é@%ﬁnﬂ% HePbatient's state of
”1&;“"’” rplife ?h"’? disprder Ql;6on '“O:P Riehe @mﬂﬁ@ta{"ﬁ %?fc'aﬂee?othterm

‘ Elr%?% ylac ‘effective amount 0Se.
a’T'H‘EfU %‘?félb SCBY?tHe '?53’?@??&%"?35&&“6‘?“}’{8a"“lfPPLW\‘félﬁﬁt'""élh‘?ftﬁ’é"ﬁ[{‘@e“*a’“on

[{espcarsisierechiniion olitlem tked.skill of the art for one to determine such
therapetisadhhe Hapirecobproftayiacsioalurefiocibieasmain Ry m#ine potency or
e&ﬂgﬁgpg%@s }89 e%&ée’lg\usa 199@&&%%%%%&8 'ﬁﬁ%@fﬂé@l}f Emp@fﬁ@%ents the term

‘enhance” or "enhancing’ means to incregse or&rolon elther in %y
renhancmg refers to the abliity to increase or prolong, either in pttency or du atzon tie 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, & 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, bui not iimited to, caneer), pravious therapy, the pafient'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 conditfions has occurred, a maintenance dose is
administered if necessary. Subsequently, the dosage or tha frequency of administration, or both,
can be reduced, as a function of the symptoms, {o a level at which the improved proiiferative
disarder or condition is retained. When the symptoms have been alleviated to the desired leval,
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duration a desired effect. Thus, in regard to enhancing the effect of
therapeutic agents, the term "enhancing" refers to the ability to increase

_ or prolong, either in potency or duration, the effect of other therapeutic

agents on a system (e.g., a tumor cell). An "enhancing-effective amount,”

as 25 used herein, refers to an amount adequate to enhance the effect of
another therapeutic agent in 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 neddimited to, cancer), previous

therapy, the patient's health status and response to the drugs, and the
judgment of the treating physician. It is considered w%ll within the 30 b
5PRRReRT PR8I C6RRS to” LB I BT AN O SR S 2T %f“g i basi
Wﬂuﬁeyéﬁgéfﬂmq‘éﬁ?éﬂﬁ@?ﬂ:@mmement of the patient's conditions

has octhgredoammamtarangert ase s adrepisictedudhmcassarywil vary depending

5&8%%@%&% %a&%&raﬁ%ﬂwﬁn&x&@m{ﬁrmmﬁm@ ®@kdentity
be reduc s.afu ctlon oLt e ymg& ms, Qal vgltat which heless be routinel
ﬁ‘ﬁ%ro‘% gr ?If@?&? E?fls?(r)r S OF EBHaRion is Tetained When the Y

SpiPTptoRIShaveaRRas KRN iATBE F5t FReEEd & the eartiogesr ﬁ\é%'fﬁ%é?ﬁ‘f’%%lﬁ“m’““d‘”g
eensascPatiedity cang,, Hoaveeeificregernt ddime pdnittesEted atmentte vfaad ministration, the

'%Qﬁt%me%%aﬁeoana%r%@epﬁo@a‘ shadlinease SysameNSinERgd to mean at
Zegé%"%’rqt %fit? nfaag nggégea ¢ \cé\rlxum %rrg %pguiiﬁeg:? s%%ﬁ%@%%mﬁé' % g'lkwvﬁ@ﬁ) that is

pon actors SucC e articular compoun |ISease
EReiRtAt 878t %%%&Mt@betﬁf{é"f@éﬁ?fwe 8r@Y° W@ﬁﬁ%t%ﬁﬁ@%‘ﬁtﬁ@&"bi‘mms such
hestrisine Edestyr @athirshiddsuozusnioy drendisesseendinmidy deturininie @ mammal,
%éﬁi@ﬂl@@f WRAWRe mRenarisascar eing e pasdieiarisy GrastanReesndition but has

19 nfﬂlf%ggﬁg i ﬁo%@éeas”ﬂgwgqg nRdliatls SRESTIGAFRELRE MG ase condition: and/or

nistere e route of administration, the condition being treated, and

tﬂ@%ﬁﬁ%\eﬁ'ﬁ?ﬁﬁ Bt YPeated. "Treating” is intended to mean at least
the mitifyganih brtrstsetisecedpgitvRdiaies abjBabEra alfpmienaaTtergiered. For
hismandbrainisrdd) afieaiad phtteasttianpeintsbysthieinctasityiaédnihoCMorempiexes,

kA%ﬁ(?%tﬁBFa%ﬂH‘@J@sw%ﬂ s ensEdeas BHOSINRKINRERS §ﬁ§dpre§erred The
inclu eventli_nget edlseg%g cond ition from ccurri

ﬁé?ﬁ%ﬂlgy \Aﬂ?eﬁ it herﬁgffre]%eal IS oun to t??amu it or e b”t]nﬂgm o lﬁ"};ase activity,
dﬁ@&@@%ﬁdm@fﬁfb%ilaﬁé§s%tbyél‘*ﬂé@ﬁ%‘f§?gﬁ&gﬁ%@%aﬁfﬁaﬂtﬂa ? The activity of
nagshdatrmpinciterativisiimeptie iseusd bpRdmionmathdisr falkxeragingyiveing whole
dSPASR-E0 M HOMTISAGeNtsHh attRajen iy eamitiend otedatrizoniRBibibdulators of

ffgll§grqﬁ<gea£%t§°% e referred. F gUWItﬁr@Qsagemmé'Eﬂéaéﬂ@%ﬂh%%% methods

Inase activity associate K complexes, amon

EANBIARSSE DIARErPHHRIDIE A1EcHC BHE A1 EYS: FA AT A Ao p PRI, of sulable

THseaysrssectiiy engrstraintthiscldde Stest tderralisdds btametnneltiipisetion No. WO
inbibiting pepieininnseiantiviityfar exemphsiomaneyatamtssuayiby and Harpes,
adpipisiering a-compaundiiE ormeiad 1padhre 2CiVEYRber, Berlin, Germany)(1995);
Inernational  Publication No. WO 97/34878; 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 inte pharmaceutical compositions
as described below. Pharmaceutical compositions of this invention comprise an effective

 modulating, regulating, or inhbiting amount of a compound of Formula | and an iner,

pharmaceutically acceptable carrier or diluent. In one embodiment of the pharmaceutical
compositions, efficacious levels of the compounds of Formula (1) are provided so as to provide
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20 agents as anti-proliferatives is easily measured by known methods, for
example by using whole cell cultures in an MTT assay. The activity of the
compounds of Formula (l) as modulators of protein kinase activity,.such

as the activity of kinases, may be measured by any of the methods

available to those skilled in the art, including in vivo and/or in vitro assays.
Examples of suitable assays for activity measurements include those
described in International Publication No. WO 25 99121845; Parast, at al.,
Biochemistry, 37, 16788-16801 (1998); Connell-Crowley and Herpes, Cell
Cycle: Materials and Methods, (Micheledagano, ed. Springer, Berlin,
Germany)(1995); International Publication No. WO 97/34876; and
International Publication No. WO 96/14843. These properties may be
Heseraidl breERARVPMN L aNiRIRTREV e PRTbre B (RECHIBISJREIS S MERNt levels in
piroge droiés asioh drfrimtiiee excartnptelethe [BwsB OcTipesitbtivaageetared heunit-dosage
1M BHERTAY fbﬁtrt@ma!@&egdmmsﬁgwm@gey&@t&gmmﬁiﬁemﬁn@ét.on

describpd.helow, Enamacaylicel camnasilians, oL s NS on. Comprsecres

o
an effective Mo ulating, re uatlng or inhibiting amount o

BRI PAPRIZRRYIRAY eﬁfﬁ Pfﬁé"&%ﬂizaf@r” fﬁt@teac%ﬁﬁé?%ﬁ d’iiu@ﬁﬂ“iﬁ ) as an
eryeindiedianientrofphepht riecsatizdoat canirssitodiicolfi casivling | &vedswshtional
HheceRROUMEs=0fbeTta ribyarQoR® WERd, Sp-asiiengrevidRmpessing or dissolving
Eﬂsfﬁg@s&m &%any@'wmear@& lifgLatiyg, ability. By "efficacious

levelS" is meant levels in which %meratl%%ls inhibited, or_cantrolled.

These CBFRIBEIASREISHLRTIS) SrPHe T MRS SYE" formichpishaRseap ag of sciid
RROtRESCT QNS IS tPEEIORE: daly,, 5N RORI| PRCEPaPERNIAI MSERRstIM Bearate, stearic acid
eadnpeuickof empiala @) daudoesathminisicsgdin enveplionhkdokageaier and the
ﬁ%m@&%@Weﬂeﬁs&r&ep%hueﬂa%é\,ﬁh&wtae%méc@élxﬁimve%@éy@Hﬁt&éﬁ&owm in the

agent (e ? poun of Formu E)ry as.an a activ |ngred|
mono earate or c istegrate aon vin a wax etth fielluiose,
‘pi%ﬁ iate aceu lcal Carrl uen S accor 0 conventiona

}SVB@@M?IE@%‘W&‘@%%H@F@%%%QWWWWH@ granulatlng and

compressangtppithbsohartytithidonpediertsasiayEpropnald tostiie clesaas used, the

BF@M&%@&J hetahaE ataisical LASFLEMIRIHRJENRY RRIGT IRt /it OF in the
guid; Exemplary, of 3olid 19 CALIGIS ALGHPEIRRE. rﬁéﬂgge g@%e[ﬁ?ﬁ%ﬂ? "W be from

ar ectin, acacia, ma nesium stearate, stearic a

E a7 By TR GarHr Lonib ayiehss Sasth (R BRIV SeeP diffare of syrup.

krmiinisaf getbitn capdep ottiileidrratably Fatitione airfsrasRign dt Bmeamasidase vial or

matataddcaavinisutipensish. such as glyceryl monostearate or glyceryl

d'StearéﬂﬁecﬁthHe Ogt‘é‘ﬂw @a‘(&?‘é@l@ﬁkyl@@é@@% a pharmaceutically acceptable salt of a
droxyba % IceII égp grm]eéthuacr Iat uf?nd he I|k : Or N organic acid.
°§ orms Can us, g §oT‘8 Zarer Ty
ag@uaﬁ%afﬁr%cﬂ&mehsawwea%fét@wcpﬂaéedfm @lﬁalmsa@»‘afm Edpsaeiable, the
pownd enzgr etiatdormh oranstiiebiforosofsrtrochenbinkiven gé cddedamsoExaohies of
S0Hsh RAHIRIARY iNGMe Dbl SRNBERIIMWHI R EIEBRAI, propylene giycol, polyethylene glycol
300, pelysorbate B0, glycerin and the like in concentrations ranging from 0-80% of the total
volume. In an exemplary embodiment, 2 compound of Formula | is dissolved in DMSO and
diluted with water. The compuosition may also be in the form of a solution of a salt form of the
active ingredient in an appropriate aqueous vehicle such as water or isolonic saiine or dextrose
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 usad, the particular composition
formulated, the mode of administration and the particular site, host and disease being
freated. Optimal dosages for a given set of conditions can be ascertained by those skilled in the
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about 25 mg to about | g. If a liquid carrier is used, the preparation will be
in the form of syrup, emulsion, soft gelatin capsule, sterile injectable

. solution or suspension in an ampoule or vial or 20 non-aqueous liquid

suspension. To obtain a stable water-soluble dose form, a

pharmaceutically acceptable salt of a compound of Formula (I) can be
dissolved in an aqueous solution of an organic or inorganic acid, such as

0.3M solution of succinic acid or citric acid. If a soluble salt form is not

available, the agent may be dissolved in a suitable cosolvent or

combinations of cosolvents. Examples-0¥725 suitable cosolvents include,

but are not limited to, alcohol, propylene glycol, polyethylene glycol 300,
polysorbate 80, glycerin and the like in concentrations_ranging from 0-60%

O e AT VTR | ASRSE A BB G e RoMp UHRBP Tl 8 for an
Festent &9Tigrali aSoi0isHAPD Mroeaitd Hats dasrigshardl, rriogeiipdsrtichout 0.001
maybalgddoe mgthediordyofeight kitiorookassdirdaimeaithentat ivepmerediantvals.

in an apR{OREIALBsABHE LD Y RFIRSURD BS WAHBEANASOIORISABINR Yrally known for
dextrose 3)10 soluthn. It will be aggremated that the act a{ dgﬁcia es of
a

. the
SR IS BT ha ComposTions oF TS IRUentan Wit VAry accoraing o = mXing.
tISSPATNBU PO RER T MR, (RIFARSc RAH EBHRB o SRIGIRS WP Sf8cPPing or
thephitides o fFadrmiensttizab comndsttenp artic bka fositelahdsiham dodisaéise beamger using
trgated IRSinmboRgRERS detcpigie Baneirof wabriHRD e aRIBASEaH ARGt and
bé/umgﬁgs%hglq’gcfﬂat@epfgcéégﬁb lﬁ%’gg 8«‘%@5%’3 Bé&&&%ﬁ%ﬁ%ﬁ?&ﬁ%‘%ﬁ? gan be used
tests in view Q the experlmental ata for an gent. For or
RIRFRRFHIGIY-an exemplary daily dose generally employed is from about
0.001 tBrepssderruGhandyikigrendedyinoaitiet ravithot edirdeistatiorestpaemt For injection,
repeaigoiat appreprateiotevals. bheeompasiinn S:al #aesinyentins, Mmedferably in
bﬁwﬁ@ﬁ@ﬂf@éﬁW&@ﬁ’lﬂQﬁﬂ?@%ﬂ%@%ﬁ&?'é%lleggvgoigﬁqé RIFRIWution, or Rhysiologica]
Pogine i SE'C?LF?Q%%JE%”?’a%ﬁmfé%%'{?& conventional t‘?c*}.“'}%“esf S”‘Bar%% to be
mixing, dissolving, granu?aﬁng, ragee-maﬁlng, ewgant?n?f, 8 L}Psﬁ@/‘fn ;
ePREBISalehartSeR tPPD FATGSIR IR PRSI PRy SRR PRSI Com¥PdR B as:
may be Forronaladehimsiatiomyeticerapowaisnernubindpronieied maddy by combining the
pmﬁad iplodically Q{fﬁﬁﬁﬂ&%@_ﬂi@?ﬂ?é@@é&éﬂ@i%r}!@@)k@_ﬁﬂ@ﬁé@tf@ﬂ%@iﬁ@%%ble the
ana_ auxillal | | acllye mpounds Into ,, .,
R e I TRl L B ITIE (BB S SR e s, ok
AP deRtTipEn THEPRIGRISF Adfni %trg{’i?onfeﬁogr@ren/. pEFSiNRchgn @ igtient to be
alrated. of iaarianauticRl rprerayaiienfolen wkat et sncenabriebiad s lugioms, solid excipient in
peefexaily ith physietogiaathsaompaging, ysitersisughandiaskrsurplitioRure, and
A Jg}%@%ﬁqﬁ%t&%% Srysiolegieal a’iﬁ%‘i&%?ﬁh’éﬁ%aﬁﬁﬁa‘%@sé‘%@&%ﬁ?la obiain tablefs or

TP S VBT ST o R S B eGPy AR e se

afftannitol, or sorbitol, and cellulose preparations, for example, maize starch, wheat starch, rice
starch, potato starch, gelalin, gum, methyl cellulose, hydroxypropyimethy[-celtulése, sodium
carboxymethylesliulose, 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 aiginate.

Dragee cores are provided with suitable coatings. For this purpose, concentrated sugar
solutions may be used, which may optionally contain gum arabic, polyvinyi pyrrolidone, Carbopol
gel, palyethylene glycol, and/or titanium dioxide, lacquer solutions, and suitable organic solvents
or solvent mixtures, Dyestuffs or pigments may be added fo the tablets or dragee coatings for
identification or to characterize differant combinations of agents,
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For oral administration, the compounds can be formulated readily by
combining the compounds with pharmaceutically acceptable carriers
known in the art. Such carriers enable the compounds of the invention to
be formulated as tablets, pills, dragees, capsules, liquids, gels, syrups,
slurries, suspensions and the like, for oral ingestion by a patient to be 20
treated. Pharmaceutical preparations for oral use can be obtained using a
solid excipient in admixture with the active ingredient (agent), optionally
grinding the resulting mixture, and processing the mixture of granules
after adding suitable auxiliaries, if desiréth; to obtain tablets or dragee
cores. Suitable excipients include: fillers such as sugars, including lactose,
sucrose, mannitol, or sorbjtol; and cellulose rati ns. for

maize SEFOIRSRINER: %l?gla(gﬁ{lop 2d"35 ShPe S tgigl t’g?c e Caﬁgu%s made of

gRAHYy| @%M@Ibgésmcﬁ@%@wmfp@q%@"mﬁ@ @@dgup{gstlmzer such as glycerol or
carhxymetbyioai daselecorcpo ity dyeroficitn én (RivBJuld dilsifitals such as lactose,

%ﬁﬁ!:@}@%[%ﬂ%@ SQRAL MAYPRuACIRs RINCHL 38 CEPRRINKSGM stearate, and, optionally,

? %,/ ys!p r(rgcl, c?an%txigg%bor al InIC Cld ggov ?lr}[}rﬂs] ree%fdg ﬁab?g%ﬂm such
ga ragee cores are OVIde swta e coa INgs.

ﬁﬁrﬁ?&eo'%ﬁ'ﬁéﬁtr%ﬁ@ggzu@%l a3 ﬁfﬁ%ﬂ%%@”ﬁ%sus'@daWﬁlﬁfh fiiRjizers may be
aptiehally chntaiatgosn faratyi, polywistpltipyreifdihde Carldoprgeysllitable for such
RelBIdene aioalandiandiiamum koxdapolaray eskeahddinns ofbdiets or lozenges
gr% 1(15) dF é’rr%‘ 995% enis QL solvent mixtures. Dyestuffs or pigments may
e tab ets or dra ee coatings for identification or to

charact ABIRABT BTV PSS 45 PP eapocordne to e
prepantatioryah arcaprenigsiddstisshpdnel thtefps R fncagiettespinaBresgptation from
gelatinizas welbias spftseadbaisapsuies madevet gelatin andzaiplasipitent, e.g.,
%%%.ﬁﬂXFo‘?ﬁQ!n%eSQFQHQ}Q%FO;HE&%@ CARIMGSEAlLRINAIR theageriskide o

i scadyre i ot such aslaciose, binders sugh 23 Sarches, A9t o
PR HRPE 985 o' IR B R GRS AP Al Sptionaly B y

Sramiipe Vﬁﬁf%&td@éiﬁfﬁtﬂé%etﬂﬁ@ EgeHEs rﬁéy%@%mwmﬁaqaéﬁ lf5e in an
splitadlerliqeutisicsueck ths fedtyailbe louidipedadfintaiointicpueypdsly ethyiethe compound
AveQlsalab RIS vatalligess masder aggrd. All formulations for oral

adminiSaon Shoud rlr:a)eylrﬁed%%%gﬁ%c??&aﬁé?e R e AL UABR e 5., oy

buccal a ion t e compositions t orm
|B%’éﬁ@&*’?6ﬁﬁﬁ?§¥@ﬂ%§ EHPR&%@SQFWEHF\&?%‘“{‘E@“% P&H%ﬁf&ﬁe&ﬁ%ﬂi“ unit-dosage
iftman s@llyiror daypiveslation theltdaspoteridifeisuyétacebraddgiortaeervative.  The
RERSSRSNEREO RaakesceN iR ally dplivated, isctieden @hasioaeiosal or aqueous
%J%ﬁéfe%%ﬁg%ay%enta%mmmmwg%e%léﬁ 2L auishulisetumittibeddns @bpersing
a suitable propellant, e.g., dichlorodifluoromethane,

tﬁ%‘?ﬂﬁrofluoromethane dichlorotetrafluoroethane, carbon dioxide or other

suitablePhamapettient fpsa At ES ATREETA B TFRIRI Balje Mk TAR Solutions of
driesgaiieth yater-soluble form. Additionally, suspensions of the agents may be prepared as

appropriate oily injection suspensions. Suitable lipophilic solvents or vehicles include fatty oils
such zs sesame oil, or synthetic fatty acid esters, such as ethyl cleate or triglycerides, or
liposomes. Agueous injection suspensions may contain substances that increase the viscosity of
the suspension, stch as sodium carboxymethy! cellulose, sorbitol, or dextran. Optionally, the
suspension 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 fo allow the compound to penetrate the corneal and internal regions of the
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15 providing a valve to deliver a metered amount. Capsules and

cartridges of gelatin for use in an inhaler or insufflator and the like may be

formulated containing a powder mix of the compound and a suitable

powder base such as lactose or starch. The compounds may be

formulated for parenteral administration by injection, e.g., by bolus

injection or continuous infusion. Formulations for injection may be

presented in unit-dosage 20 form, e.g., in ampoules or in multi-dose

containers, with an added preservative. The compositions may take such

forms as suspensions, solutions or em#&ons in oily or aqueous vehicles,

and may contain formulatory agents such as suspending, stabilizing

and/qr dispersing agents. PharrEaceutlcgéformu aetlon for par gnt(;:;r%ews N

SniS B EIR %Sa?fe?)[l?én BIUASHE0F SETHE adNResn % 2 '

WiKeSHS OTURS, f @ﬂﬁﬂeﬁdtﬂﬁ@My,@%p‘éﬁé‘P&‘@%‘ﬁtﬁé‘%@éﬁé m’é@ﬁb@harmaceut'ca”y

rabep;aaeté ashiagipiopstade ity hyjeatitnsmspegsians o uitabtadapephilic material. A
BMERSORVHUCRR MG IRfaEN Ol HEdeas greamAwilner syesietithd aqueous

faévtﬁ/ act eSterSEsS%CQF?FoegheyL rr%z%?ex%rdt[r\g% fgﬂg&% \%h“&ﬁ&c’g&?eiéeed %phtha!mlc

OUS |nje on suspensions may contain substances that incre

\Aiseatyeamans strsp A SReYeR S eBaH A arboxymethy! cellulose,
sorbitolaigraigixtharthOptrotmthgythe Beesvdsdersicar rernpiiidoncufitaisuitable vehicle,
sUitableistapilizars s asentsdhas IRelensedhapsohdbilixyoiisbeccomuptsads rectal

g)aﬁ.lfg%\s’.\{ug%r th eﬁarﬂé}%%s%gpéghg{' C%%ﬁgﬁagﬁgn%m@é"s c'c:ar‘?rﬁlmngi} yconvenhonal

nlstratlon to the e he at%ent is delivered in a pharmaceuticall

é@é%‘ﬁ)’i’%ﬁ’é’%ﬁﬁH%ﬁ?&@%&g R ENRE S pound is maintained in

contactindvitive cbhmfosnHaiwdciescribaiiert thre grifoman Aphe faenulated as a
R QEkiineneticiadheeony catanstiinte ra) ey mmsirtdishe! -89 irgylantation (for
fgxawgugcﬁgﬁe%ﬂgﬂﬂ&r :‘ﬁt?é‘rm}%@ubaﬂﬂ%?@?rlﬁm&@ﬁaﬁ’iﬁf&cﬁlﬂﬁ baghy, fcr example,

qgqueous numaor, itreous hu cQr SCLIa horoid/
e B R AR A H RS e o e 1o oxemoe,

e aimm@ﬁﬁrvé@@tam@pﬁpf%ﬁfaﬁ@ﬁwmm&watéh3? Raringh 58HHE gerivatives,
the dryept o mapadigly beuriestied directly into the vitreous and aqueous 5

humor. AW@X@:QSF@F? PRaY-aLRLRE asitinist el s BarpidondwitheaifiRivent system
Cce Ese}ijﬁe ing Vefp&}#'seﬁé bEPnE E&é%&&%%@@@@%@ HARY and an

rnati S may be In owder form for cons thI’]

V@HHEQL§LHF§B?E \';gﬁfé?éoivg syg{gm@ﬁppggae @Pecéo\ﬁ%{i/gpt BUSisr L}/ r,?esolutlon of
cimpoumdszmajcaliob [§8forinahibel MRVl HERYFOSIFRMPREE %fé and 85% wiv
W@@ﬁe@;@w@mnﬁ@ﬂ@m@ma@mg it abtainkn gharie miendD kb-solvent system

Pgr@ﬁﬁ P%JQHJ%% GrOIQQi"Eh RUeR QR AHGH, ng&eém%n m!"ﬁg@bu%gﬂt sya‘iem

ormulations described ab ove g1e agentsim r%d%lso e ogmulgt

0%?398 5P D RRBRP S LI R R R SRRSO PRSP De Hanaterad 'b Systemic

irEgté N (fblpturaﬂy, the proportions of a co-solvent system may be varied cons;derably
without destroying its solubility and toxicity characteristics. Furthermore, the identity of the co-
solvent components may be varied: for example, other iow-toxicity nonpolar surfactants may be
used instead of polysorbate 80; the fraction size of polyethylene giycol may be varied; other
piocompatible polymers may replace polysthylene glycol, e.g. polyvinyl pyrrolidons; and other
sugars or polysaccharides may be substituted for dextrose.

Alternatively, other delivery systems for hydrophobic pharmacautical compounds may be
employed. Liposomes and emulsions are known examples of defivery vehicles or carriers for
hydrophobic drugs. Certain organic solvents such as dimethylsufoxide also may be employad,
although usually at the cost of greater toxicity. Additionally, the compounds may be delivered
using a sustained-release system, such as semi-permeable matrices of solid hydrophobic



example, subcutaneously or intramuscularly) or by intramuscular injection.
Thus, for example, the compounds may be formulated with suitable

_polymeric or hydrophobic materials (for example, 15 as an emulsion in an _
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acceptable oil) or ion-exchange resins, or as sparingly soluble derivatives,
for example, as a sparingly soluble salt. An exemplary pharmaceutical
carrier for hydrophobic compounds is a cosolvent system comprising
benzyl alcohol, a nonpolar surfactant, a water-miscible organic polymer,
and an aqueous phase. The cosolvent system may be a VPD co-solvent
system. VPD is a solution of 20 3% whA4Benzyl alcohol, 8% w/v of the
nonpolar surfactant polysorbate 80, and 65% w/v polyethylene glycol 300,
made up to volume in absolute ethanol. The VPD co-solvent system

(MYDSPEIAM Y PIPARGHES 398 itHa B HERNSST AT HaEPESRIEdIRYe Peen
Td@tsbt:ﬂmblwhtewskenwrdm(ﬁh@es aiidrdphdbic edmpotinbiediitastndarsdrs may,

HQLHERS PwWHaXGHBARPA-BYElaaNEsadmicisitation Natfallyydbes up to over 100

OJ Og% rlsle e%cﬁ)n hSeOJ:\ﬁ% RieY ﬁB?;%WtP&bY&B@E%P&QﬁﬂF@% a'ér%gﬂ%’t'eagent
estro 58{“8 u bility an toﬁc aracterls |cs Furthermore, the

|é@‘i‘1‘t‘ﬁ9ab REdes: fgbR/%‘ﬁl”c%?ﬁ 8%@%%%/%”@ 0% for example, other
low-toxiBieyphempstutistitacrestionialsp B2y SeuRAte bR sols SFsgteBee carers
the dreption sizrafmalyethyleneaglyeobmayibenariedidethelcium carbonate, calcium

bi R&é%f’f{é‘?@%beaﬁo el may [sRiacs/RANShYIane Sy GRly@ds BaVABYolysthylene

pyrr |done and other sugars or polysaccharides may be substituted for

d&&Bse. 30 Alternatively, other delivery systems for ha:drophoblc

pharmaRRtiehlecPERIAES PhEy BECRIDRERE ¥ B SR YV EhRORSTBRREUtoaly
acaripammencenamtites . oPialivaruietijctes patibiesels fory fhpdioplobiéh many acids,
qﬁ‘dﬁﬁm&ﬁ%%@h%@?@@f@@@é&%%@& asraipetyis wisxite asognBYdde to be moare
empieved, aliioud,Usualy a1 9% AL ALSALCE NG AdR QR e

E) Ob delfvered using a sustained-release system, such

semi- pérﬂﬁeaﬁﬁgsrtfgtmf’eér‘ﬁ?@ﬁﬁdr?ﬁydpﬁp%% "h(fo%lgﬁﬂ%ﬂswétgn}faﬁ%gant'"cancer
tirestherepeudicaag BNA eiativs astaln sucheis Avviriateridhxduvian dengisomerase 1

eﬁ%@@@@@@é apdnapyshnsasskilleddth e.ar -8 U RTine dr elpasesn; ubulin
CARPALSR Tq?sga%‘nsds%eﬁ%@%&:ﬂ@)@e!{oﬁg@mfﬁl @tgﬁgthfﬁl%’%‘sﬁotm%nal agents such as
compou r a few weeks U

o over 1
cﬁg}?ﬁ?‘?&l ﬁﬁfﬁf‘@‘%ﬁ&‘fﬂt@aﬁﬁ)@@% RS osfdffﬁ)ér%erape (a:% rgégeqe%r%totges such s
auiditisreahtetr JiyiaBaAO o rGEENNSteBHi ZagRPEM Ay %wﬁa&y&ﬂldw@n administered
phagRaesy e bgermpasiticnsdaibiseray dibrmrise isuitaite sttithisortion of the known
g%@%@%}@;[g@gﬁc%gﬁmplenw Examples of such carriers or excipients
e S AR I oo, SRS AL o, normna

ene glycols.
1@9@%@%@%@8?@8&%%‘@&%%ﬁ\?@ﬁﬂowWayniféaﬁ?é%|ﬁ%%ﬂ’t§saé‘§lt%t%ﬁns“°h as
pharngcsaticalyroxyureas.

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

Alkylating agents may form covalent chemical adducts with cellular DNA, RNA, or proteln
molecules, or with smaller amine acids, glutathione, or similar chemicals. Exampies of typical
alkylating agents include, but are not limited to, nitrogen mustards, such as chiorambucl,
cyclophosphamide, isofamide, mechlorethamine, melphalan, uracil mustard; aziridine such as
thiotepa; methanesulfonate esters such as busulfan; nifroso ureas, such as carmustine,
lomustine, streptozocin; piatinum complexes, such as cisplatin, carboplatin; bioreductive alkylator,
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compatible counter ions. Pharmaceutically compatible salts may be
formed with many acids, including hydrochloric, sulfuric, acetic, lactic,

. tartaric, malic, succinic, etc. Salts tend to be more soluble in aqueous or

other protonic solvents than are the corresponding free-base forms, The
agents of the invention may be useful in combination with known

anti-cancer 15 treatments such as: DNA interactive agents such as

cisplatin or doxorubicin; topoisomerase Il inhibitors such as etoposide;
topoisomerase | inhibitors such as CPT-11 or topotecan; tubulin

interacting agents such as paclitaxel, ddcetaxel or the epothilones;

hormonal agents such as tamoxifen; thymidilate synthase inhibitors such

as 5-fluorouracil; and anti-metalbolites such as_methotrexate. The y
BT AR 57 Se JReAbARy e 4Rd SRRt AT Bk agents
BeRue pkatycthéagentsianay be administered either prior to or after
admini§wgti%5g&h@rggéownmgetg@}@nﬁ@9 onhglytetoxieagent tie tesmhe following:

3%116%][%?%5% o %tﬁg@%oﬁ?bﬂﬁae%&%ﬁﬂ&mga%cfm ABRIE, HRrmeRahirone;

nts, antimetabolites, DNA interactive agvb s tubllln interactive agents,

%ﬂ%ﬁ@g%@ﬁﬁoﬁﬁ%ﬁﬁﬁﬁ’% TP SWRFELS. 25 DNA-interactive
agentsAnehadw'aiiiadiiyaigeramosatndss isframicieyclophosphamide,
altretamine=Rbbistrgndrbre akegeragentshsuchlasitlegnmycieic acids and thereby

'”terﬁa'g“ﬁgléow |%9@1%1&§\§0“ nﬁgmb'mééné?ngmléﬁa@mm)ﬂ%@saﬁ%blt production of

oxorubicin mnterc lain merase |l.i rs, SUC

SR s h R R S L BUR AUl B s o

feplontionpRxamiNSAatin GG HSRATATORT COTRRRE HAEMIBST SaAYLTARR 2nd are

ﬁ%ﬁtﬂ@fa@&\lﬁ aRANAi: ongisoticinpaDamelcthaes aualagites snadlien subsiivtedioke, DNA or
Hg&gg@ogﬁémglﬁ{apmlgaﬁﬁxamples of typical alkylating agents

'nc li“t Qe not ﬂgé %é%h@rﬁr%gﬁ‘?g DS ﬁ%ﬂ&@%&'ﬁ%ﬂﬂﬂ*ﬂh’zﬁéd to: folate

cyclop aml €, IS0 am de, mec orethamlne melphalan, uracil

ATRIERE S I SR SHES O RFREa Rl O ARSI e g forourach
ustferxynittins QRS serstiidioatarpiine aﬂéﬁﬂwﬂﬁféeéti@mﬁ?'s*s such as
H#@F'H&%bmmpéam§um Asieispiad peoadhiaplading tionadaattiveredkyiadoinhibitors
41 su%hdgggrmg mycin, and procarbazine, dacarbazine and altretamine.

A

reaking agents incl leomycin. for exam
topmsoﬂ'la’r‘%é”'ffrﬁﬁq %%r}iﬁa?/c l%’(etc’l'e in e}ycaﬁg?o%g SUe %ns E‘f‘?llhl% 5 pmtem that
T AT CAEN TGRS IS TR A kRS Onfe dnd are
ifbiraicifr ol miissantTose; thesmpeuttl agertninievpalhtororswbbnast microtubuies.

DA ﬁﬁrﬂghﬁﬂﬂ@@%@@ HEeXaBRIR ol rHaokeave biadekitsloids and
piica gg@% glmetabolltes generally interfere with the production of

RACIEE ind thereby growth of cells by one of two major
mecharfieriene: agests aﬁ%@@qrﬁﬁﬂ 5}8&}&% of cancers and tumors, but only rarely

in the case of B cell malignancies. They are used in hormonally susceptible tumors and are
usually derived from natural sources. Hormonal agents include, but are not limited to, esfrogens,
conjugated estrogens and ethiny! estradiol and diethylstilbesterol, chlortrianisen and idenestrol;
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 usad {o treat B cell malignancies. They are used because of their anti-inflammatory benefits
as well as the ability of some to inhibit mitotic divisions and to halt DNA synthesis. These
compounds include, but are not limited to, prednisone, dexamethasone, methylprednisolone, and

prednisoione.
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deoxyribonucleoside triphosphates that are the precursors for DNA
synthesis, thus inhibiting DNA 10 replication. Examples of these
compounds are analogues of purines or pyrimidines and are incorporated
in anabolic nucleotide pathways. These analogues are then substituted
into DNA or RNA instead of their normal counterparts. Antimetabolites
useful as chemotherapeutic agents include, but are not limited to: folate
antagonists such as methotrexate and trimetrexate; pyrimidine
antagonists, such as fluorouracil, 15 fiuorodeoxyuridine, CB3717,
azacitidine, cytarabine, and floxuridine;,gurine antagonists such as
mercaptopurine, 6-thioguanine, fludarabine, pentostatin; and
ribonucleotide reductase inhibitors such as hydroxyurea. Tubulin
interactisgtisgentscantiyy hikdung tospecidicgies on tishedistioniprekssirtiatormone
BRYIREZER O[T PRREHYRE FUSEALPUISRNMIETOIMRH | ¢RAESGliHEa §Ride acetate
str%cture nits a[;dﬁre 20 re g%% for.cell dl%n%lon Th%sq therapeutic

e 10

29 e 1?&5 r?r%grt%%no FICTOtUDUIES. é)?é%jgllgry%u%ﬁ?h-interactive _
agentsARtIICIhERRTE SdAnFaSiAEPBoATISREBHAS ZRE D SEftase famoxien,
@haxaijoddormpmntl agentssafdialstiaisefdl ianthdrerehtpyentobeancsrsrptne and
HshBMiidy rarely in the case of B cell malignancies. They are used

inh I inl .
cource R P R A& o e
ORISR RS RF S AR PSS BB A CP FERHDR MG (BT asparagine to

chiertidanis enddhg inlibitsstreeingnodessiils such as hydroxyprogesterone
caproaigeiiiefiaxyRregesierenanaadiaegesiots andraantegans el sncluding

@Lﬁ@cﬁt%ﬂgﬁot,%%ﬁﬁem%@ r%ﬁﬂ@é&it@a‘@@@b%%ﬁ&%?x@"d@oﬁxa, Inc.); the use of

methyltestosterone. 30 Adrenal cqrficosteroids are derived from natu al
P ERIEBP B Efocaii e and T A b i oo et
neatigizascie §ntites PHFesESe BYIFeteAPAS BT SRS alramrafmin hyeHsgethod for
agmieliagdhes elilityrofosopatiett inhibit mitotic divisions and to halt DNA

Symhe%rt@%%d@@@ﬁ%@Q%E%?@Qﬁs&%&a{ﬁeﬁ@& @?’Eﬁ?sdat?@ FHSSIHEORBding but
dexrﬁnrg%?%sgp et h%llp e %&@qnprg (?on AN >'cir'14.gf LEHIRZINGL ihod for
WgF oﬁe releasmg% rmone ag%’ants%r gonagotropln-re eaélngah rmone

Saleriidedvarng pvPrimaanyt iR X8t of prostate cancer. These
includeAetiprolidedadetitén thadsgusent|inraee thesaryhegpisevermetbriive methods for

Rigsiayihe B0 betaOisksn e desishy el BRnwk 2By PRRdRE BHefos! example
ex mslﬁdﬁgﬁigggtrogemc agents such as tamoxifen, 5 antiandrogen

agents s as flutamide; and antiadrenal agents such as mitotane an
aminogfbﬂﬁiﬁqwed within the scope of cancer therapy agents s the use of unlabeled

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

The agenis may be prepared using the reaction routes and synthesis schemes as
described below, employing the general techniques known in the art using starting materials that
are readily available, The preparation of preferred compounds of the present inveniion is
described in detall 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 inventiocn may be successfully performed by modifications apparent
to those skilled in the art, e.g., by appropriately protecting interfering groups, by changing fo cther
suffable reagenis known in the arf, 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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Other agents include hydroxyurea (which appears to act primarily through
inhibition of the enzyme ribonucleotide reductase), and asparaginase (an
enzyme which converts asparagine to aspartic acid and thus inhibits
protein synthesis). 10 Included within the scope of cancer therapy agents
are radiolabeled antibodies, including but not limited to, ZevallnTM ([DEC
Pharmaceuticals Corp.) and BexxarTM (Corixa, Inc.); the use of any other
radioisotope (e.g., 90Y and 1311) coupled to an antibody or antibody
fragment that recognizes an antigen expressed by a neoplasm; external
beam radiation or any other method fesdadministration of radiation to a
patient. 15 Further included within the scope of cancer therapy agents are
cytotoxins, including but not Ilmlted to an antlbody or antlbody fragment
linked to a cytotoxin2gi &t ot : SH lvering a

cytotoxg S5t st%m%n%ﬁé getucfér'?%r g'tgqagowg@ fﬂfh% PERRE! GARGE being

therapy agents are selective m ho Stor estr%z %ﬂé ?ﬁl q
ORI R EPAGA P B i SRS, RS R 9 8, 5 B R T g g =0
Rizniopsitic o Hamtinta ity &l dekeebivitisite téhsdejpetert @rawéemémﬁyca@éﬁfﬁm'm
isdlg userefunbabelad anibo diesprrantiioty fragments chpabldinkillisigoiizing
ord t s, le only, RituxanTM

Y’:Sé) L h%;%rii@gﬁacﬁaﬁ té@oﬁkg%g%dgﬁ%gl@Fgl\%@enentech) The agents
may be prepared using the reaction routes ang
described below, employing the generaj;
starting materials that are readily ava 'Iﬁhe preparation of preferred
compounds of the present invention is¥dggcrifyeéttin detail in the following
examples, but the artisan will recognize that the chemical reactions
deseribed maywarseadity adapted doypraparerairumbdyofethanical changes which

?&MEP%M%@HH&%E s&@@%ﬁ%é%@ﬁ%&ﬁgﬁg%ﬂ%&ﬁmng Bkg include but are

example sis of n p | 0 com COI’ 0] 5
|H%‘Hﬁ“8ﬁ ?%éf% suéﬁc':aet%rsﬂ r(.;']@rrsnee gb rr%ﬁLF Icatl %s a rg Q%& Can%ound
trske faKaNRiEEi AhANg iRt p@agnaayﬁw%p?mmm%@ﬁ HM@P@%%EB%S

by changithg txaothies sehtdbie belgenticknoiharivisthadicatest bl drapres are set
rﬁHﬁ'Q@&%}P@éﬂQﬁl‘Qﬁ@éﬂﬁrﬁ%‘@%n@%ﬁﬂ&ﬁt@@eﬂt@%}aﬂéﬁgm atagEfeaRliopschased

155 %gmmg ?:ira mﬁ?;[ S_I’&"'XSKK‘&){XH Ehgﬂﬁcg{ r'i?jpgﬁy E?EQ%@%hems Ltd. and

havmg app ficanility for preparing other compounds of the_Inventio

T AR YOS SR RN BN ROREFRE L ORBEUHE B (THP) N
Feomatiufo(taraidealENS . afinaleometacsd, tWW@RE!OWWWQ%ﬁ@B%JW Aldrich
R @ RREIPaasdhearysdhadinieidings) ashvidnts ghtd ouifavidsfasaratale methods

SRaH KH0A BLRISEHASIANG SONARIGRIAN iRbgeactive site of the
targeted protein: the presegce of a qglno ne
The reactions set forth below were done generally under a positive pressure of argon or

synthesis schemes as 25
a ch'ues known in the art using

nitrogen or with a drying tube, at ambient temperature (uniess otherwise sfated), in anhydrous
solvents, and the reaction flasks were fitted with rubber septa for the infroduction of substrates
and reagents via syringe. Glassware was oven dried and/or heat dried. Analytical thin layer
chromatography (TLC) was performed on glass-backed silica gel 60 F 254 plates Analtech (0.25
mrm) 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 starling
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 soivent or
extraction solvent and fhen washing with the indicated agueous solutions using 25% by volume of
the extraction volume unless otherwise indicated. Product solutions were dried over enhydrous
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5 moiety offers structure advantages exemplified by the introduction of
ether linked solubilizing groups on 6, or 7-position of the quinoline ring

. (depicted below): s 6 4 3 e N In addition, and without being bound to any

particular theory, physico-chemical changes which result from introducing
substituents at the 6 and 7 positions of the quinoline ring include but are

10 not limited to: increased water solubility and selectivity (against FGF) of

the prepared compounds and a favorable change in pharmaco-kinetics,
dynamics and metabolism (PDM) properties In the examples described

below, unless otherwise indicated, all-t&mperatures are set forth in

degrees Celsius and all parts and percentages are by weight. Reagents

were purchased from commercial sup Iiegi such a%Aldrich ChemicalOn 2 ot
WoRthaiploP LIFRIA8aREHRRNEION ©. Bh SO E R PRIT SRR TRRST 2 ™o
puficatiomdntess astheaiterintived del vaetraRipaRaTelka chramptagrphy (Still et al.
dimgthyifosmasnide { Divife) dighterensityoreketalusindlaan didioyerié7véénen) and a

sed from [l%rig—t\o in: 48 seakbaitiehred MeediassiaceiMafrdinolysis was

rchas
g@‘f@e{’% 's?/rvugfeﬂbatgénhe usm%lstandard met%gd le{r‘?arc’izlai%/ulrgnown to those

grRme) 5 IESETe (GRS LI ER AT AT The reactions set forth below
were dbhigRiseeally wAREREPBEdinve FrakeLRs BIaRarinh iR OgEH "C
WiliR ashataonstsersatrambigat-temperZEUB IR ctiecrwiverstatéa)sfnas CDCl
?&L‘tt o%%iépg?@?{%‘ﬁaﬁ%&?& t&ﬁ%%f@g?nfkﬁ%% \é\éﬁé%iﬁ%egéﬂﬂé}dimberpﬁﬁap&ad 77.00
or the introduction of Substrates reagents. V. an
RS0 HGTL AR T ERl AL ARE e (e R e o) wher
EPeCyrintas PEwoNMEIseh i NeBasedFrareh BOF ?%ﬁf&%ﬁ%‘ﬁ§ﬁecﬁpo ed,
(B2 Rimum) andrelisizmhvidte thesdppsofsitgiet)solvéssubiging ((ipjethngn dravitinlet), br
dengisyyhaIqARRERRFialRnIERS 3BEsandoryRIe.assaykd byndta@santen given,
termmaf%géigg d%%ﬁ by the consumption of starting material.

vigldi ation o LC plates was done Wi% -anisaldelyde spray, o0 oo
reagentBRShERbFRATE VIR SRIFTE 25 St lr(?ﬁ@ﬂe ﬁgmicgvfa Q%)W?ggm o
ethBoliaf et 206 WithioneaanUWRR-alsen ETERABRAIN GURBHBIpers (o). The
Goublingsthe reaetiopalamemgth Snegeactinmismivent KB eitactots (mp) are

solventtand then washing with the indicated aqueous solutions using 25%
uncofrected,

by volume of the extraction volum le t isg, indi P LINOLINE
SR worD et Aot cOR et Ne2ie B atorc g
e\idration of the solvents under reduced pressure on a rotary
auapoEt P IGENERSLERRED ARNEON PEMOE@ROGIUNOLINE SN AbRIFSI-F)

chromatography (Still at al., J. Org. Chem., 43, 2923 (1978)) was done
using Baker grade flash silica gel (47-61 pm) and a
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silica gel: crude material ratio of about 20:1 to 50:1 unless otherwise
stated. Hydrogenolysis was 5 done at the pressure indicated in the
examples or at ambient pressure. 'H-NMR spectra were recorded on a
Bruker instrument operating at 300 MHz and 13C- NMR spectra were
recorded operating at 75 MHz. NMR spectra were obtained as CDCI3
solutions (reported in ppm), using chloroform as the reference standard
(7.25 ppm and 77.00 ppm) or CD30D (3.4 and 4.8 ppm and 49.3 ppm),
or internally tetramethylsilane (0.00 ppm) when 10 appropriate. Other
NMR solvents were used as needed.\Athen peak multiplicities are
reported, the following abbreviations are used: s (singlet), d (doublet), t
(triplet), m (multiplet), br (broadened), dd (doublet of doublets), dt
(doublet of triplets). Coupling gonstants, when given, are
Hertz (Hz).#fifrared (IR) specha serrectiied on al P
Spectrom szzeatJbiIs, 15 as KBr pellets, or as
when given are reported in Wave numbers %cm-l). The mass spectra
were obtaineg using LSIMS or elgctrospray. All melting pointg(mp) are
uncorrected. (éENERAL SYNTHETIC SCHEMES USED FOR THE
PREPARATION OF QUINOLINE ANALOGS 20 SCHEME I: GENERAL
PREPARATION OF 4-CHLOROQUINQLINE ANALOGS (I-F) -450 @10 O

Et0 150-170C OEt / + EtO i OEt/ R \ NHZIEtO 40 mjg.R \ NH B I-C
OH OH olzclmcu\ztﬁ‘i‘& KOH |- 2POCR N phenylethe i
i D I- i i 200°C
Microwave "1-D I-E, G BQC13 R N e
Microwave
L0 -E
¢l
POCY, m
I-E —— P
reflux R N
I-F

in this scheme R is an R® substituent as defined in connection with Formula (). Reference: 1). J.
Am. Chem. Soc., 68, 1204-1208, (1946). 2). J. Am. Chem. Soc., 68, 113-118, 1948,
A. Preparaiion of Compound I-D

A mixture of a substituted aniline I-A (1 eq.), and diethyl (ethoxymethylene) malonate 1-B
(1 eq.) was placed in a round bottom flask and heated in an oil bath. When the temperature of ail
bath reached ~135°C EtOH was generated and coflecied with a condenser. The reaction was
heated at 160°C for 40 minutes to give I-C.  The reaction fiask was removed from the oil bath.

Phenyi ether (about fwo fimes volume of the reaction mixture} was added into the flask. The
reaction flask was placed in the oil bath, which was preheated to 270°C. The reaction mixture
was stirred and heated to 240-245°C (temperature of reactants inside the flask) 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 phenyi ether. The yields of reactions
starting from compound #-A to compound I-D were usually in the range of 80 to 90%.
B. Preparation of Compound I-E

A solution of compound 1D (5 g) and KOH (3 eq.) in 80 ml of H,O0/OH (CH;).0H {(1:1)
was placed in a sealed vessel (XP-500 Plus vessel). The reaction was heated by microwave
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I-E N reflux I-F In this scheme R is an R6 substituent as defined in
connection with Formula (1). Reference: 1). 3. Am. Chem. Soc., 68,

1204-1208, (1946). 2). J. Am. Chem. Soc., 68, 113-116, 1946. 5 A.

Preparatlon of Compound I-D A mixture of a substituted aniline I-A (1 eq. )

and diethyl (ethoxymethylene) malonate I-B (1 eq.) was placed in a round
bottom flask and heated in an oil bath. When the temperature of oil bath
reached -135C EtOH was generated and collected with a condenser. The
reaction was heated at 160C for 40 minutes to give I-C. The reaction flask
was removed from the oil bath. 10 Phegy! 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
(VAR St Mtk ewRihBeste) 6 220 D 4B 1334 P-RE RSy BT E Hdfde THe reaction
Hasl:faed 2avinuieSookhereaciion fiaakpaasddnokied {10 hikatifig andtion was
Eiﬂi‘ﬁ’% RAHred P SXARE:fRRIROURINER) WRS ccellasiariby filtration@ng). The

gfgﬁ?ﬁ fgg@egeﬁgg {2 eg"oxeb%sgxh%aggégrgsdxaeéﬂa BABAGHORE 1% yie)

OUI’I 0 compoun were dsually In the range o

SH e HE ompound I-E A solution of compound I-D (5
g) and m@@bb(zadeteﬁ)wasﬁﬂsmmﬁ H2 @40 POE:H2Y204 (Tha polnies wasberiadao refiux
aealed wesseld ¥R @indus: \wesaet;, Tae reastiniyasheated Byder vacuum. The
rgsllc L?ewev\éf%ré:;%f{e'\émwﬁ?? W&-P Vgﬁlsy ee%)’a%&%m)vﬁﬁlze%’cundﬁ{ezg%%d&o Q?ér was

ibressure minutes. The reaction mixture was cooled to room
eoRepRTaRIre anPPpBEHYE iNtEHRBTRADPIMFOTRE SRR Y dEiedt © 1
hethr2RERIE] togpkl serpatnakEd ARiBIWMaCl and extracted with THE (3 X 200
Bthycie FOmBNIEThDIl FRESTARATIORSIOF] @IthNDINe-AMDCRYICEBENIOEUBAN (OR
GG ERMpRUNL ok R4 Keld) S ragaration of Compound 17
ompound I-E was dissolved in neat POCI3 (excess). The solutiop was
heated to reflux for 2 hours. The excess amount of POCI3 was remeved,
by evaporation under vacuum. The residue was basified withAH4¢€ H and
extracted with EtOAc. The 0Ly ic layer was concentrated R
was purified by column chro atﬁg:m)hé 9%ng 3:1to1:1 19

g; 9%). SCH ENERAL
XY-T-BENZH (OR
IOPHENE, OP“@DOLE) AR ESGI-C) CH3
n-C

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 120-130°C for 2 hours. The dark brown
solution was extracted with EtOAc. The organic layer was washed with brine, dried (MgS0,) and
concantrated. The residue was purified by silica gel column chromatography using 2-5% MeOH
in CH.Cl, to give compound 1-C in 50-80% yield.
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-CHO/\IXCH30ClY 3Cs COHO CH3R-(DO,, DMSO, 120CN R 1/
N it11-13 X X=0,S,N II-C II-A Y=N O A solution of 4-chloroqunoline 11-A
(1 eq.), 4-hydroxylbenzofuran (where X =0) 111-B (1 15 eq.) and
Cs2CO3 (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 (MgS04) and concentrated. The residue
was purified by silica gel column chromatography using 2-5% MeOH in
CH2CI2 to give compound II-C in 50-90% vyield. -47- SCHEME IlI:
GENERAL PREPARATION OF (INDEA%-5-YL)QUINOLIN-4-AMINE (lII-C)
CH3 01 NH /INCH3 HNCIH2N/HCI/+ NCH3IiR

EtOH/CICH H2C1 R I Iytien of
S e L oS s e
carboxamlde I-B (1 eq.) and HCI in dioxane (1.0 eq.) in a mixed sgveﬁg
of EtOH/CICH2CH2CI 5 (1:1) was heated to BO-90C for 2 to 6 hour§(
The solution was extracted with EtOAc. The organic layer was w CH,
with brine, %ned (MgS04) and concentrated. The residue wagptified’” by

silica gel cdlumn chl_p,qnatgrahy using &30?% MeOH in CH2 2 to give
come@ﬂ%hc ins50° l@ ieN-ch, )
R N )N\ N

EIOHICICH,CHZCl R
80-90°C
g i

16-A CH

m-c
-8

A solution of 4-chloroquincline H-A (1 eq.), 5-amino-N, 2-dimethyl-1H-indole-1~
carboxamide NI-B (1 eq.) and HCI in dioxane (1.0 eq.} in a mixed solvent of EtOH/CICH,CH,C!
{1:1) was heated to 80-90°C for 2 to 6 hours. The solution was extracted with EtOAc. The
organic layer was washed with brine, dried (MgS0,) and concentrated, The residue was purified
by silica gel column chromatography using 2-5% MeOH in CH,Cl; to give compound -G in 50-
B0% yield,
SCHEME IV: GENERAL PREPARATION OF CARBOXAMIDE ANALOGS (IV-B)

Q 0
OH NHR
V—CHy N—CH,
X X
Q NH,R %
jo® — Q0
R N R N
IV-A IV-B
X=0,8 X=0,8

{i} Method IV}

Compound IV-A (1 eq.) was heated to refiux in net.SOCl, (excess) for 2 minutes. The
excess amount of SOCI, was removed by evaporation under vacuum. The residue was dissolved
in dichloromethane. To this solution Ef:N (3 eq.) and corresponding amine were added. The
solution was stirred at room temperature for 30 minutes, exiracted with EtOAc, washed (brine}
and concentrated. The residue was purified by silica gel column chromatography using 2-10%
MeOH /CH,Cly or by HPLG (20-70% CHsCN/H:0) to give compound IV-B.
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HerAorSne %
TierissH oA PeSB IR WP e atﬁ“i%a?wft%fh%&é?u‘%%f gpresponding

SCHEME IV: GENERAL PREPARATION OF CARBOXAMIDE ANALOGS
(IV-B) OO OHNHR NCH3 CH3 NH2ZR0O OXXR\INR\IN IV-A
IV-13 10 X0,S X=0,S (i) Method IV(il Compound IV-A (1 eg.) was heated
toreflux in net SOC12 (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
corresponding amine were added. The 15 solution was stirred at room
temperature for 30 minutes, extracted with EtOAc, washed (brine) and
concentrated. The residue was purifieg by silica gel column
chromatography using 2-10% MeOH /CH2CI2 or by HPLC (20-70%
CH3CNIH20) to give compound IV-B. -48- (ii) Method IV(ii) To a solution

@f companadivpA (1 eq.) in dichloromethane was added oxalyl chloride (5

eq.) atﬂ&%bﬁ%}%'ff @éH{ﬁoa}mﬂlﬁQ 4tiQn warsbrseRehd ausdBse oxalyl chloride (5
Conce”trat%%‘ﬂeéaﬁlg Va.?hlumlu -llgme resiﬁi g?i%q% ﬁi. CHX(? go%entra‘{ed under VaCUUm

o thIS S IOf'I correspond I

ainatescextdadtiot. Witk EIGIAC Wesastived gbrine) amgeaitechirstatnutere sxtracted

\Rﬁiﬁiét:@AWasﬁaeHéH iagiky siicacpeleaiumn TeBremalographytitsing 2iba%es! column
%f"g‘j aihy ?&/t?/ P $ad80- 1O HR G/ L 1B COMRNAL) to give

I rﬁe)(ho%‘ 10 To a so ution of compound IV-A (1 eq.) in DMF
B3N (1.5 eq.) and HATU (1,2 eq.) at room temperature. After
tnelng Metterd 0 minutes to the solution was added corresponding
amine Tphessnlishan svapEhio ed.al reqyitEiperataEdoCR0 Mifiatesynd HATU (1.2

exir?a chb %{Qn'fr&%t%?e waghed 4Ry n&)r;@ﬂ‘dfcﬁoﬁ'@erﬂﬂéé%dto-r@@ IQSlLe WS added
plitified by s

S s o GRS AT N Pl e

FERANIAE Bashed (brme) and concen’crated The ram ue was punﬂed by silica gel column
chromatography using 2-10% MeOH /CH.Cl; or by HPLG (20-70% CH,ZCN/H:0) o give

compound 1V-B.

EXAMPLES
Example 1
Preparation of N-{2-methyl-1 H-indol-5-y1)-7-(trifluoromethyl)quinoling-4-amine
H
N
CH
jgoss
N
Sy
F N/

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

H
N
HN

below.

cl
HaN HCI \
e
) " mcH3 P
F N N EtOH/CICH,CH,C FF N
F g 90°C F q
1-A -

A suspension of 4-chloro-7-(irifluoromethyl)quinoline 1-A (1568 mg, 0.68 mmof), 2-methyl-
1 H-indol-5-amine 1-B (100 mg, 0.68 mmol) and 4N HCl in dioxane (0.25 mi, 1.0 mmol) in & mixed
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Example | Preparation of N-(2-methyl-1
H-indol-5-yl)-7-(trifluoromethyl)quinoline-4-amine H NCH F N F 20 This
compound was prepared according to the synthetic scheme depicted and
described below. H N CH3 CIHN H2N CH3 HCI +/I\\F N '
EtOH/CICH2CH2CIFN FFgpOCFF 1 | -AlB A suspension of
4-chloro-7-(trifluoromethyl)quinoline 1-A (158 mg, 0,68 mmol), 2-methyl-
IH-indol-5-amine 1-B (100 mg, 0.68 mmol) and 4N HCI in dioxane (0.25
ml, 1.0 mmol) in a mixed -49- solvent (EtOH / dichloroethane, 1:1, 6 ml)
was heated to 90C in a sealed tube ovggnight. 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). 40 mg of N-
(2nmretEIDHH divdokBthaer {tHiffu mibwesthgaiegUM BATE A nsrst Jyhe overnight. The
%@mﬁﬂmﬁjfwmn@eﬂﬁaﬁéﬁzﬂm&@w@) B pPIRB0 (ST BLEROMEs, urified by
y;&@@e téﬁ 'éaaeé)@ﬂc%ﬁga NeBA8 s UT A 4PN-22-R BT (indol-5-
"é? 854 527Hz 1 H)8.77 (s, 1H)932 (s,
b)) ?[*i“fz?'(? VH)C'“L )R;ré (Eie) Sl‘i %I;/I H). Example 2 10
PHQDERABENNE B BMRAHR J PRRCHT)I (. iiﬁh%? DU 4z 1 TR 708 @
J=8.48 Hz, 1 H) 7.46 (m, 2 H) 7.87 (d, J=8.85 Hz, 1 H) 8.24 (s 1 H) 8,54 (d, =527 Hz, 1H) 8.77

(s, 1 H) 9.32 (s, 1 H) 11.14 {5, 1 H). LC/MS (APCI, pos.): 342.1(M"H).

Example 2
Preparation of 8-chloro-N-(2-methyl-1 H-indol-5-yljquinclin-4-amine
H

N
/ CHa
HN

A/

|

This compound was prepared by methods analogous to those described in Example 1.
*H NMR (300 MHz, DMSO0-d6) & ppm 2.58 (s, 3 H) 8.33 (s, 1H)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 M) 8.04 (d, J=7.35 Hz, 1H) 8.59 (m, 2 H) 9.21 (s, 1 H)
14.21 (s, 1 H). LC/MS (APCY, pos.): 308.1(M+H).
Exampie 3

Preparation of N-(2-methyl-1 H-indo!-5-yliquinolin-4-amine
H

N
HN

zg\ /;

This compound was prepared using methods analogous to those described in Example 1
and Scheme il
"H NMR (300 MHz, DMSO-d6) 8 ppm 2.15 (s, 3 H) 5.80 (s, 1 H) 6.32 (m, 1 H) 6.73 (d, J=8.10 Hz,
1 H) 7.00 (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) 8.11 (m, 2 H)
8.64 (s, 1 H) 10.76 (s, 1 H). LC/MS (APCI, pos.): 274.1(M+H).

Exampie 4
Preparation of 5-—[(7-chloroquinazolini~4-yk)amino}-N,2-dimethyl-'l H-indole-1-carboxamide
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CHa HN \ This compound was prepared by methods analogous to those
described in Example 1. 'H NMR (300 MHz, DMSO-d6) 6 ppm 2.58 (s, 3
H) 6.33 (s, | H) 6.78 (d, J=5.46 Hz, | H) 7.16 (m, 1 H) 7.53 (m, | H) 7.62 (d,
J=7.35Hz, I H) 8.04 (d, J=7.35 Hz, 1 H) 8.59 (m, 2 H) 9.21 (s, 1 H) 15
11.21 (s, | H). LC/MS (APCI, pos.): 308.1(M+H). Example 3 Preparation of
N-(2-methyl-1 H-indol-5-yl)quinolin-4-amine H N CHa HN\/I\ 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, 3H)5.89 (s, 1 H)6.32 (m, 1 H) 6.734gl, 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, 1 H) 7.59 (s, 1 H) 8.11
(m, 2 H) 8.64 (s, 1 H)10.76 (s, 1 H). LC/MS ((,)APCI pos.): 274.1(M+H).

Example 4 25 Preparation of JCH;
5-[(7-chloroquinazolini-4-yl)amino]-N, 2:ginet yI-TH-indole-l-carboxamide
-50 N NHCH CHa CI N This compo prépared using methods
analogous to those described in Exal ple 1 and Scheme Ill. 'H NMR (300
MHz, DMSO-d6) b ppm 2.44 ( H) 2.83 (s, 3H) 7.40 (m, 1 H) 7.54 (m, |
H) 7.74 5(s,1H)7.85(s, | (s, 1 H) 8.46 (s, | H) 8.53 (d, J=9.42

Hz, 1 HyQ 88 Sodrd i< pibaretiRid. Mﬁoﬁs%@@t&g@ﬂé‘ﬁ)th@@d@ﬁ@&i in Example 1
Prep#Eetrln%q Pf 6-hydroxy-N, 2-dimethyl-1-benzofuran-3-carboxamide CH3

H NMR (300 MHz, DMSO-d6) 5 ppm 2.4 (s, 3 H) 2.83 (s, 3 H) 7.40 (m, 1 H) 7.54 (m, 1 H) 7.74
(s, 1 H) 7.85 (s, 1 H) 8.12 (s, 1 H) 8.46 (s, 1 H) 8.53 (d, J=0.42 Hz, 1 H) 9.88 (s, 1 H). LCMS
(APCI, pos.): 366, 1(M+H).

Example §
Preparation of 6-hydroxy-N, 2-dimethyl-1-benzofuran-3-carboxamide
CH,
/
Q NH,
N—cH,
HO O
This compound was prepared according to the synthetic scheme depicted and described
below.
NH o]
ac.\ N’EH‘ G Cl
,@ A, L5 Oy !
T HeC- o e
HaC~ 30 T THae-
=0 CFsCOAg =-CHy © O ACl;
5-B 70% Cul, Pd {1l) 5.C 45%
NHCH, NHCH,
\ CHy  CHaNH, \ oy _BBra \ CHs
HaC~g T HyCg )
5-E 57% 5 989%

Iy (40.9 g, 161.1 mmol) was dissolved in CHCl; (850 mi) with stirring over 1 hour. The
solution was added slowly info a reaction mixture of 3-methoxyphenol §-A (20 g, 161.1 mmol)
and silver trifluoroacetate in 200 mbL CHCl over 1.5 hours. The reaction was stirred at room
temperature for 18 hours, Solids were removed by filtration. The filirate was washed with 5%
N2.8,05(500 mL), saturated NaHCO;, brine, dried over MgSO, and concentrated, The crude
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CH3 10 HO 0 This compound was prepared according to the synthetic
scheme depicted and described below. NHO ClJ(ol /'12 _Z OHCH, O
H3C-0\ OH Ha0-0 OH H3C-O\ O CF3C0O2Ag = CH3 AIC13 5-A 5-B 70%
Cul, Pd (II) 5-C 46% O 0 0 CI NHCH3 CH3H3 CH3 CH3NH2 CH3 BBr3
H3C-O H3C-O 0 HO 0 5-D 5-E 57% 5 990 15 12 (40.9 g, 161.1 mmol)
was dissolved in CHCI3 (850 mL) with stirring over 1 hour. The solution
was added slowly into a 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 tempgrature for 16 hours. Solids were
removed by filtration. The filtrate was washed with 5% Na2S203(500
mL), saturated NaHCO3, brine, dried over MgSO4 and concentrated. The
il - ket il SEE R RS ATE R BYR 28RPRcTBRIBRYBNGRASB (136 gy as a

2rirdecmeraosRerotDdB (idLkg ) wassap it sositeaTge celnmaimimgmategraphy
g(&{lg%ﬁlﬁggﬁ%g nggﬁ‘ezgglgféqg &%ﬁgm e coELumn chromat(f)graphy eluted
ve ou

ol SRR BT, A sl opf SOmPRH v
tmwgm@nm%fmﬁmmwa ﬁ%@shéiﬁabaﬁ{m%%@z?ﬁﬂﬂ%ﬂﬁaﬁad“m ACE
Bhesphing)ipabadiurentydp(8.0Mg, &S cowied Ydn-280. nilroaynieygro wesDviRled in for
viag, papled /I\Onaﬁ&ﬁ WO PHBEI A8 MeRSpRuYRIS dRef edactrmixiRSwAS stirred for 17
balloon as. Rlacedin GRG0 RIARYBR: (LhSoFEASHARIAI A UaRSHURL lrea it

lowig tempe ature to go

om - o room tem %ratelgrﬁ s@ Siica
g@ﬂﬂ"br’!"%%(saﬂ%l eIt BoOIME: WaRks LK A CHUDR AR ERIRET Me
el shiechavitiraatesrdstin elaed] wihetewans! Mg arsiasilied )ww@aﬂtbﬁm%mew ~1-
chrosataGanhy guted weth. hexane/ ethyl acetate (9:1) gave

6_methRXs\é's%éWs%nxlf'%fCE?lﬂ?afl‘lﬁ%rh%gf) Gﬁ'&éﬂloﬁ%ﬂéﬂ@@%o mL) was cooled to 0°C.
To this suspension oxaly! chioride (12 mL, 135 mmol) was added and stirred for 30 minutes, A
solution of 5-C (4.38 g, 27 mmof) in 100 mL of dichioromethane 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 mixture was poured into a saturated NaCl / ice and separaied.
Aqueous layer was extracted with CH,Cl,, The combined organic fayer was dried over MygSO,
and concentrated to give a crude mixture of compound 8-D (6.5 g).

Without purification the crude 5-D (6.5 g) obtained was dissolved in 50 mL of THF. To
this solution was added a solufion of methylamine (68 mi, 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 {MgSQy), concentrated and purified by a silica gel chromatography, eluted with
CH,ClL/EtOAC (2:1) 1o give compound §-E (3.38 g, 57% yield from 5-C).

A solution of 5-E (3.38 ¢, 15.4 mmo!) in 50 mlL of dichloromethane was cooled fo ~5'C.
To this a solution of BBrs (31 mL, 30.8 mmal) in CH,Cl; (1.0 M) was added. The soiution was
stirred at ~5°C for 1 hour. Additional 15 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 extracted with EtOAc. The combined organic layer

“was washed (brine}, dried over MgS0, and concentrated to give the title compound 5 (3.16 g,

89%) as a solid.
Reference: Het. 45 (B), 19897, 1137.
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A suspension of AICI3 (18 g, 135 mmol) in dichloromethane (250 mL) was
cooled to OC. To this suspension oxalyl chloride (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. 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

NacCl /ice and separated. Aqueous layer was extracted with CH2CI2, The
combined organic layer was dried 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 THE To 20 this solution

was added a solution of methylamine (58 mL, 2.0M in THF). The reaction
veaangiiered at room temperature for 1 hour. The reaction mixture was
exLLAGIRshW BheG RN Go AR ik firin e cilieah M gsRfurorTeatiakachide
and purified by a silica gel chromatography, eluted with  CH2CI2/EtOAC

(2:1) to give compound 5-E (3.38 g, 57% yief from 5-C). A solution of 5-E
(3.38 g, 15.4 mmol) in 50 mL of dichlorm‘gn@hwas cooled to -5C. 25

To this a solution of BBr3 (31 mL, 30. ofj in CH2CI2 (1.0 M) was

added. The solution was stirredégﬁor 1 hour. Additional 15 mL of

BBr3 solution was added and th nwas stirred for 1 hour at OC.

The solyfignas pRuS JrissatusaiemhiReQpftieas Iinersdapiticlyed described
V\%a? \tﬁpen separated. The water layer was extracted with EtOAc. The
cOmbined organic layer was washed (brine), dried over M 806 and
concentrated to give theytittedcompound 5 (§.16 g, 30 gt%‘)/ as/a solid. .
Referé e Het. 45 bER7. -88-"EX&mple 6Preparagon@ft  240°C
61' @e guinolin-4-ylHox -N,2-dimetﬁ371?f?5’enzo§ -carboxamide
CH3 NH CH3 ~\ N THR compound wasPepared accor(g%g to the
syntheyig scheme depictaBand described 5 below. 0 0%8%0 E{QOEt
145-150C E'O | OEt 240C | a NHZ + EtOI 400rninol NH phenylether

OH ©
Z T TOH 280°C -
7 SOEt LiOH w\ )
B = 4 ! N

| N ' N 15 min.

phenylether

-0 87% 6-E B8-F

]

Ot 3 e
H H
cl /©j<CH3 ,@&CHE;
HO C 0 o
POCH = 6-H A\
—_ P
! N 7

reflux Cs,C05, DMSO '

3,
80% 54%

6-G 6

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 fo 150°C for 40 minutes. The reaction mixture
was poured into 500 mlL EtOH slowly with stiring.  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
coliect EtOH generated during the reaction. Phenyl ether (60 mlL) was added into the fiask.
When the suspension was heated to 230°C the solution became clear and EtOH was generated.
The reaction mixture was aflowed fo stay at 240-250°C for 45 minutes, was cooled to 160°C and
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25

6-A 6'B 88% 6-C OH O OH OH 0 OH 280C/I\OEtLIOHIN NIN 15
min. 98% 6-D 87% 6-E 100% 6-F 98 CH3 O CH'/HH ciHO\O CH3 0\
| O OH3 POCla/ (\6-Hreflex\N\ N Cs2CO3, DM50 80% 54% 6-G 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 bath to 150C for 40 minutes. The reaction mixture was poured into 500
mL EtOH slowly 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-C444.5 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 When the
suspensied vastieated te230Clhg solutioyfegimenclipasancth&i@id fvasti.1 g,

%?v%ralﬁ%mﬁea%ﬁ%enﬁmw GRS Aawekie @taaa@g 269:250C for 45

t | 3- I 0
e U TR i AR AR I8 Pl gt
y@ww{ﬂagqo%@& e aﬁrﬁ%iféfa%ew%%ftw %S@ﬁ?ﬂ@?f&ﬁ*%@ﬁéﬂfﬁ AcOH.

CompoHTeBDutingPab trpineddeth TNOLIOMNY BRI} iphigingikese a solid by
selvent of MeOH (100 mL) and THE (30 mL) at room temperature

Ovem'gﬂg é? %ﬁ'ﬁ%’fﬁﬂ%} - it Higd v ﬁ\Echdnd%oﬁom fiask and heated under Ny in

bl M%&?&W Pl SRR O & (oo o8 Hreiht g =

reliccound bottom flask and heated under N2 in an oil bath to 280C for 15
minuteSomiedas 6iR Qs 4j0kas Mifdofeg, 192 iyiets)Reas obtainediias &as heated to
reflux for 2 hours. The excess amount of POCl; was removed hy evaporation under vacuum.
The residue was basified with NH,OH and exiracted with EtOAc. The organic layer was
concentrated to give 3.95 g (80% yield) of 4-chloro-7-iodoguinoline §-G as a yellow solid,

A mixture of compound 6-G {500 mg, 1.7 mmol), 8-hydroxy-N,2-dimethyl-1-benzofuran-3-

carboxamide 6-H (354 mg, 1.7 mmol} (the product of Example 5) and Cs,COy (920 my, 2.6
mmol} in DMSO (5 mL) was heated to 120°C for 1 hours. The solution was exiracted with Silica
gel column chromatography eluted with hexane/ethy! acetate (3:1 to 1:1) gave the title compound
8 (427 mg, 54% vield).
'H NMR (300 MHz, CHLOROFORM-d) & ppm 2.67 {s, 3 H) 3.00 (d, J=4.90 Hz, 3H) 5.82 (s, 1 H)
8.48 (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 K} 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, 1 H).
LC/MS (APCI, pos.): 459.0(M"H).

Example 7
Preparation of N-2-dimethyl-6-[(7-pyridin-4-ylquinolin-4-yf)oxyl}-1-benzofuran-3-

9 CHg
NH
-
I} 0

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

carhoxamide

below,
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solid. 10 Compound 6-F (4.5 g) was dissolved in 30 mL of POCI3. The
solution was heated to reflux for 2 hours. The excess amount of POC13
was removed by evaporation under vacuum. The residue was basified_
with NH4OH and extracted with EtOAc. The organic layer was
concentrated to give 3.95 g (80% yield) of 4-chloro-7-iodoquinoline 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- 15 carboxamide 6-H (354 mg,
1.7 mmol) (the product of Example 5) and Cs2CO3 (920 mg, 2.6 mmol) in
DMSO (5 mL) was heated to 120C for | hpurs. The solution was extracted
with Silica gel column chromatography eluted with hexane/ethyl acetate
(3:1 to 1:1) gave the title compound 6 (427 mg, 54% yield). H NMR (300
MHz, CHLOROFORM-) 5 ppm 2.67 (s, 3 H) 3.00 (d, J=4.90 Hz, 3¢

5.82 (s, 1 H) 20 6.48 (h-J£5:27 Hz, 1 H) 7.07 (dd, J=8.57, 2.1Z Hz 1)
7.23 (d, J=2.07 @@%1 (dd, PEHE.60 Hz, | H) 8.04 @ 3:85,
Hz, | H) 8.51 (& J=1. I—fzf’l H) (g J=5.27 Hz, 1 H). Lcmstardl,
pos.): 45 . Example 7 25 Preparatian of

N-2-dim ~§7H{ 7-pyridin-4-ylguikshmdyiioxy]- §-benzofuién-3-

carboxamide 0 /CH3 NH CH3 66P¢R*fhis co nd was prepared

according to fife synthetic scheme depicted and described” below. -54- O

0 CH3 @HB8IuXloDbiH$-38 7-B{@idim ik 4y Chiy NV, Z-gjrieHi@-1-DéRai{PARkB3drbBYdFide 7-A

KBER3 098G, byridin-4-ylbaronic acid 7-B (18 mg, 0.14 mmol), 2M K»COs solution (0.2 m,
0.39 mmol) and [(CeHx)sPLPd {10 mg) in DMF (2 ml) was heated to 90°C for 4 hours. The
solution was filirated and purified by a HPLC (Dionex System) using CHzCN/H,O (ACOH 0.1%)
40-80% over 30 minutes fo yield the title compound 7 (13 mg).
"H NMR (300 MHz, DMSO-d8) 5 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, /=2.07 Hz, 1H) 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 (dd, J=8.85, 1.70 Hz, 1 H) 8.42 (m, 2 H) 8.67 (m, 3 H). LC/MS
(APCI, pos.): 410.1(M+H).
Example 8
Preparation of N-2-dimethyl-6-{(7-pyridin-3-ylquinolin4-yljoxy]-1-benzofuran-3-

carboxamide
S _CHa
NH
NyGH,
0 0

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-d8) & 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, /=4.52 Hz, 1 H) 8.00 (dd, J=8.67, 1.70 Hz, 1 M) 8.25 (m, 1 H) 8.33 (d,
J=1.51 Hz, 1 H) 8.40 (d, J=8.87 Hz, 1 H) 8.60 (dd, J=4.80, 1.51 Hz, 1 H) 8.67 {d, /=5.08 Hz, 1 H)
8.05 (d, J=2.28 Hz, 1 H) LC/MS (APCI, pos.): 410.1(M™H).
Example 9
Preparation of N-2-dimethyl-6-[(7-pyridin-2-ylquinolin-4-yljoxy}-1-benzofuran-3-
carboxamide
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A solution of 6-[(7-iodoquinolin-4-yl) oxy]-N,
2-dimethyl-1-benzofuran-3-carboxamide 7-A (60 mg, 0.13 mmol),
pyridin-4-ylboronic acid 7-B (18 mg, 0.14 mmol), 2M K2CO3 solution (0.2
ml, 0,39 mmol) and [(C6H5)3P]4Pd (10 mg) in DMF (2 ml) was heated to
90C for 4 hours. The 5 solution was filtrated and purified by a HPLC
(Dionex System) using CH3CN/H20 (ACOH 0.1%) 40-80% over 30
minutes to yield the title compound 7 (13 mg). 'H NMR (300 MHz,
DMSO-d6) b ppm 2.59 (s, 3 H) 2.77 (d, J=4.52 Hz, 3 H) 6.58 (d, J=5.27
Hz, | H) 7.22 (dd, J=8.48, 2.07 Hz, 1 H}x4.61 (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 (dd, J=8.85,
1.70 Hz, 1 H) 8.42 (m, 2 H) 8.67 (m, 3 H). LC/MS 10 (APCI, pos.):
410.1(M+H). Example 8 Preparation of ] oM
N-2-dimethyl-6-[(7-pyridin-3-ylquinolin-4 NT. benzofuran-3-
carboxamide o CH3 NH /OH3 CN Q@ WﬁS This compound was
prepared according to methods a us to those described in Example
7, using the appropriate boroni ridin-3-ylboronic acid): '"H NMR
(300 MHz, DMSO-d6) 5 ppm (s,3H)2.77 (d, J=4.52 Hz, 3 H) 6.57

(d, J=5.2rfisHd@mpoimd GulptlshrdF 8castaRPib M sintidtic. 8dnédR, abpittdd afd Ghscribed
&éc\lﬂH)760(d J=2.07 Hz, | H) 7.81 (d, J=8.48 Hz, 1 H) 7.93 (d, J=4.52

Z,1H) 8.00 (dd, J=8.67, 1.70 Hz, | H) 8.25 (m, | H) 8.33 (d, 20 J=1.51

Hz, 1 H) 8.40 (d, J=8.67 z,,c‘LzaH)860(dd J=4.90, 1.51 Hz, | H)}}8,6 (d,
J=5.09 Hz, | H) 9 [}g@ﬁ .26 Hati:dn LC/MS (APCI, p@j&&lw 'H).
Example 9 Prepa ?
N-2- dlmethmyndm -2- quumoimﬂzyl)oxy]ran -3-
carboxamid CH3 NH \\ Cf8:0M ®

o KaCUg, 86°C .

A solution of 6-[(7T-lodoguinalin-4-yhoxyl-N, 2-dimethyl-1-benzofuran-3-carboxamide 8-A
(60 mg, 0.13 mmol), 2-{tributylstannyl)pyridine 9-B (16 mg, 0.14 mmol) and [(CsHs)sPlPd (10 my)
in DMF (2 mi} was heated to 100°C for 3 hours. The solution was filtrated and purified by a HPLC
{Dicnex System) using CH,CN/HO (ACOH 0.1%) 40-80% over 30 minutes to yield the iitle
compotnd 9.
'H NMR (300 MHz, DMSO-d8) 8 ppm 2.59 (s, 3 H) 2.77 {d, J=4.52 Hz, 3 H) 8.55 (d, J=5.27 Hz, 1
M) 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=8.67 Hz, 1 H) 7.93 (m, 2 H) 8.18 (d, J=8.10 Hz, 1 H) 8.39 (s, 2H)866(m 2Hy8.71{m, 1
H). LC/MS (APCI, pos.). 410.1(M*H).
Example 10
Preparation of N-2-dimethyl-8-{(7-pyridin-4-yiquinolin-d-yljoxy]-1-benzothiophene-3-
carboxamide

This compound was prepared according 1o the methods of Schemes |, #f and IV and
methods analogous fo those described in Examples S0 7.
*H NMR (300 MHz, DMSO-d6) & ppm 2.55 (s, 3 H) 2,77 (d, J=4.53 Hz, 3 H) 8.80 (d, J=4.91 Hz, 1
M) 7.28 (dd, J=8.48, 2.07 Hz, 1 H) 7.81 (d, J=8.67 Hz, 1 H) 7.87 {m, 2 H) 8.05 (d, J=8.88 Hz, 1 H)
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N | .N This compound was prepared according to the synthetic scheme
depicted and described below. 0 CH3 NCH, 3t /H (au)3Sn 0\ 1 0 CH3
0 O\0 CH3 9-B N N Pd(Ph3)4, DMF I N\\ N K2CO3,90C 9-A95A
solution of 6-[(7-iodoquinolin-4-yl)oxy]-N,
2-dimethyl-I-benzofuran-3-carboxamide 9-A (60 mg, 0.13 mmol),
2-(tributylstannyl)pyridine 9-B (16 mg, 0.14 mmol) and [(C6H5)3P]4Pd (10
mg) in DMF (2 ml) was heated to 100C for 3 hours. The solution was
filtrated and purified by a HPLC (Dionex System) using CH3CN/H20
(ACOH 0.1%) 40-80% over 30 minutes t@ yield the titte compound 9. 10
1H NMR (300 MHz, DMSO-d6) b ppm 2.59 (s, 3 H) 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,
JB:IZ?(IG 5A81H#z, 1 H) 7462400 J352026. 58214, M) H) .8 88 (d¢i, J=8.87 87, HzH) H). LC/MS
R20{Mog Hiz8,d@itd), J=8.10 Hz, 1 H) 8.39 (s, 2 H) 8.66 (m, 2 H) 8.71 (m,

lE gg %g VS (APCI pos) 410.1(M"H). Example 10 15 Preparation of
-2 yl-6-[(7-pyridin-4- Iqumolln -4-ylloxy]-1-benzothiophene-3-

c%’r‘iﬁﬂ%‘i‘u‘fi‘ﬂ@f@f ?*N?—flhé'rﬁa'( Oy I &%ﬂiﬁﬁ‘ﬁlﬂd%ﬁ%‘?ép%ﬂ’éﬁmm*de

according to the methods of Schemes I, Il anddV ﬁ*ﬁd methods analogous
to those described in Examples 5to 7. 20 Qnﬂ (300 MHz, DMSO-d6) 5
ppm 2.55 (s, 3 H) 2.77 (d, J=4.53 Hz, 3 HO de:J=4.91 Hz, 1 -
HN
Ry

o N
N~

This compound was prepared according to the synthetic schemes depicted and

. JCH
@,B(OH)z )LN ?
" 11m mcr{g’f -D
. -
Pd(Phy), DMF ) .
KoCOs, 110°C H*, EtOH

48%

described balow.

Z?i ;—9

H-A

14

A solution of 4-chloro-7-icdoguinoline 11-A (500 mg, 1.73 mmol), pyridin-4-y|boronic acid
11-B (212 mg, 1.73 mmoi), 2M K;CO; solution (2.6 mi, 5.19 mmol) and [{CsHs):sPl4Pd {100 mg} in
DMF (5 ml) ware heated to 80°C for 4 hours. The solution was filtrated and exiracted with EtOAc.
The organic layer was concentrated and purified by column chromatography using hexane /
EtOAc (1/1) to give 183 mg of compound 11-C.

A mixture of compound 11-C (70 mg, 0.29 mmol), 5-aming-N, 2-dimethyl-1H-indoie-1-
carboxamide 1%-D (59 mg, 0.29 mmol) and 2N HCI (0.2 ml, 0.34 mmol) in 3 mi of a mixed
solution of EtGH/CI (CHy).Cl (1/1) was heated to 80°C for 1 hour. The title compound 11 (20 mg)
was isolated by HPLC (Dicnex System) using 30-80% CH;CN/H,O (0.1 % AcOH) over 30
minutes.
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H) 7.28 (dd, J=8.48, 2.07 Hz, | H) 7.81 (d, J=8.67 Hz, 1 H) 7.87 (m, 2 H)
8.05 (d, J=8.69 Hz, | H) -56- 8.21 (d, J=4.91 Hz, 1 H) B.41 (dd, J=5.10,

. 3.59 Hz, 1 H) 8.68 (dd, J=9.82, 5.67 Hz, 1 H). LC/MS (APCI, pos.):

426.0(M4H). Example 11 Preparation of

N-2-dimethyl-5-[(7-pyridin-4-ylquinolin-4-ylJamino]-1H-indole-1-carboxami

de H3 O) NH CH3 HN\N-5N,,0 This compound was prepared

according to the synthetic schemes depicted and described below. ,-N

CHg C1-NHiNOH371-D \(iN11B1\NH2N\I/Pd(Ph3)4 DMF

K2CO3, 110C N/ H*, EtOH 11-A 46%511-C /NINCH3 O/cH3 NN 11

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 mmoq, 2M K2CO3 solution

(iz*.e!Mﬁ,@Q@“Hﬁw@ﬂ%@r&ﬁﬁ(émgﬁﬁ]ﬁpﬁ%&ﬁ%yﬁﬁéM# P hGpivard H) 683 {d,

hemezd-tn DO Aot 4ohder§9 THae isHjutieh (svdsHiltr&led. afé &xtHactdd Wi (d, J=5.67

FLOAG) 7IRqprganig l@{}@rfw@.ax@n%emwm)aml gtified Ryec@inn=s.29 Hz, 1 H)
a an 0.gi P

ek G S A A R T

-1H-indole-I- carboxamide 11-D (59 mg, 0.29 mmol) and 2N

IR@p#6rHombfVaZ-dimethyhi-d(Fpridindixisginolin-4-yllamino]-1H-indole-1-

carboxamide

by

g
HN R

» ¥
N

This compound was prepared according to the synthetic scheme depicted below and
using methods analogous to those described in Example 11,

)
‘ }L CHy
ol 3 ik v M
Ny a 4™,
D HoN /7 CHe N
= N G + X >
\ oS N
N H*, EOH »
N 12

. 12:A :

"H NMR (400 MHz, DMSOQ-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) 7.44 (d, J=2.02 Hz, 1 H) 7.53 (dd, J=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
{m, 1 H) 8.39 (d, J=6.06 Hz, 1 H) 8,62 (m, 2 H} 9.03 (d, J/=2.02 Hz, 1 H). LC/MS (APCI, pos.):
A08.1(MH).

Example 13

Preparation of 6-{[7-(2-furyljquinolin-4-yljoxy}-N,2-dimethyl-1-benzofuran-3-carboxamide
ChHa
a

N
o
Ry
Yy
0

This compound was prepared using methods analogous to those described for preparing
Examples 7-8.
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solution of EtCH/CI (CH2)2ClI (1/1) was heated to 80C for 1 hour. The title
compound 11 (20 mg) was isolated by HPLC (Dionex System) using

. 30-60% CH3CN/H20 (0.1 % AcOH) over 30 minutes. -57- 'H NMR (300

MHz, DMSO-d6) b ppm 2.44 (s, 3 H) 2.83 (d, J=4.53 Hz, 3 H) 6.33 (s, | H)
6.63 (d, J=5,67 Hz, 1 H) 7.11 (d, J=8.69 Hz, | H) 7.39 (s, | H) 7.60 (d,
J=8.69 Hz, | 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, | H) 8.20 (s, 1 H) 8.36 (d, J=5.29 Hz, 1 H) 8.53 (d, J=9.07 Hz,
I H) 8.64 (d, J=5.67 Hz, 2 H) 9.07 (s, | H). LC/MS (APCI, pos.):
408.1(M+H). 5 Example 12 Preparatiogsaf N, 2-dimethyl-5-
[(7-pyridin-3-ylquinolin-4-yl)amino]-1H-indole-I- carboxamide p H, NH HN
~ N This compound was prepared according to the synthetic scheme
depistB d4Be Iiza At SO IR ipgrmctlidds AIddous 15 HRSsdzdesBriltfdim 1 H) 6.64
Exanplesl 1.70 16 10) CRBN-GI7/98 ki U+233d HAZNH) 782 Gni Nl T.9Et@H H) 8.22
‘I}Idl.?-'l%%/f\-‘{z'_l'lmi éﬁ%MﬁéeWﬁé’%é@hé BRI L?cﬂ@s(‘grxp?c!"bgs%d@ S
4.29 Hz,3H)6.36 (s, | H) 6.6 5.81 Hz, 1 H) 7.13 (dd, J=8.8
H) 7.44 (d, J=2.02 Hz, 1 H) 7.53 (dd, J 8,08, 4.80 Hz, | H)
Pepqatiorgiyidimethy)-o-iBRuidin3s npinplndudionylyidbsaraihigehens-3-
Harbbin@ie2 15 (m, 1 H) 8.39 (d, J=6.06 Hz, | H) 8.62 (m, 2 H) 9.03 (d,
J=2.02 Hz, | H), LC/MS (APCI, pos.): 408. 1(M" I—Jc)aaExampIe 13
Preparation of
6-([7-(2-furyl)quinolin-4-ylloxy}-N,2-dime = furan-3-carboxamide
CH30NH CH3 o
Ry
Ry N/

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

below,
o Q Ot
2
e KI\{ H
~ 14-B
q . g CHz14-D
s
) N
] N , Tetrakls, DMF G DMSO
. 52C0.
A KoCO3, 80°C .
57%
14.0 o
CH
J@EiL A
QN
0 g Chs
S
N N®
»
N 14

A solution of 4-chloro-7-iodoguinoline 14-A (500 mg, 1.73 mmol), pyridin-3-ylboronic acid
14-B (212 mg, 1.73 mmol, 2M K;COs solution (2.8 ml, 5.18 mmol) and [(CeHs)sPiPd (100 mg) in
DMF (5 ml) were heated to 90°C for 4 hours. The solution was filrated 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 mixure of compound 14-C (70 mg, 029 mmol), B-hydroxy-N, 2-dimathyl-1-
benzothiophene-3-carboxamide 14-D (64 mg, 0.22 mmol) and Cs,CO0; {(141mg, 0.43 mmol) in 3
ml of a mixed sclution of EtOH/CICH,).Cl (1/1) was heated to 120°C for 2 hours. The ftitle
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0\ N 0 20 This compound was prepared using methods analogous to
those described for preparing Examples 7-9. -58- 'H NMR (400 MHz,
DMSO-d6) 6 ppm 2.58 (s, 3 H) 2.76 (d, J=4.55 Hz, 3 H) 6.49 (m, 1 H) 6.64
(dd, J=3.54, 1.77 Hz, 1 H) 7.21 (m, 2 H) 7.60 (d, J=2.02 Hz, 1 H) 7,82 (m,
2H)7.95(m, 2H)8.22 (d,J=1.52 Hz, 1 H) 8.30 (m, | 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-ylquinolin-4-yl)oxy]-1-benzothiophene-3-
carboxamide CH3 e NH CH3 C\\ N N This compound was prepared
according to the synthetic scheme dep_igéqd and described below. 0
B(OH)2 CIN'CH3 /\\H CICIT 14.BNHO\8 CH314A 1\NN
Tetrakis, DMF 14-A KZCO03, 90C " N Cs2C03, DM50 57% 10 14-C O
Cdpobhd4 (20 mg) was isolated by HPLC (Dionex System) using 40-70% CHsCN/H,0 (0.1 %
AcOH) over 30 minutes,
TH NMR (400 MHz, DMS0-d8) 5 ppm 2.53 (s, 3H) 2.76 (d, J~4.80 Hz, 3 M) 8.56 (d, J=5.056 Hz, 1
H) 7.27 (dd, J=8.59, 2.27 Hz, 1 H) 7.49 (dd, J=7.83, 4.80 Hz, 1 H) 7.81 (d, J=8.84 Hz, 1 H) 7.89
(d, J=2.02 Hz, 1 H) 7.99 (dd, J=8.72, 1.89 Hz, 1 H} 8.23 {m, 2 H) .31 (d, J=1.52 Hz, 1 H) 8.37 (4,
J=8.84 Hz, 1 H) 8.57 (s, 1 H) 8.66 (d, J=5.31 Hz, 1 H) 8.03 (s, 1 H). LC/MS (APCI, pos.):
426.1(M"H).
Example 15
Preparation of 6-[(7-{[(25)-2-(methoxymethyl) pyrrolidin-1-ylicarbonyl}quinolin-4-yl)oxy]-
N,2-dimethy!l-1-benzofuran-3-carhoxamide

GHy

/

Oy NH
Oty
o) (8]

: Q
N
N
This compound was prepared according to the synthetic scheme depicted and described
below.

cl c Ci

2, o P
2 ™ HOOC N MeO N
Br N MeO
B0°C 15-B 10%

15-A 15.C 15D

o S ot
N,CHa % H
N CH3
3 15-E o o
HO c

CHy

R
Q P
Me0 N
R
into a solution of 15-A {1 g, 4.1 mmol), Pd(CAc); (46 mg, 0.2 mmol), dppf (455 mg, 0.82
mmol) and KOAc (1.8 g, 16.4 mmol) in DMSQ (20 mi) was bubhled 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, paured info water and exiracted with EtOAc. The concentrated
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25

D\ (3 CH3 /f\N N 14 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

. K2CO3 solution (2.6 ml, 5.19 mmol) and [(C6HS)3P]4Pd (100 mg) in

DMF (5 ml) were heated to 90C for 4 hours. The solution was filtrated and
extracted with 15 EtOAC. The organic layer was concentrated and purified

by column chromatography using hexane | EtOAC (111) 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 Cs2CO3 (141mg, 0.43gmmol) in 3 ml of a mixed solution

of EtOH/CI(CH2)2Cl (1/1) was heated to 120C for 2 hours. The title -59-
compound 14 (20 mg) was isolated by HPLC (Dionex System) using
465709/\BHBTREH 20 @icaosel e ovepBE gt $SITE NNARS(BDYavRiES/ACOH
PMERI6) BiPRmdEE (5-8 HIZp. (d, J=4.80 Hz, 3 H) 6.56 (d, J=5.05
?ZBs’_gLJL{:c;Fp o? t%Z\L{sg%djféBngg x%é, '%%?G%Hgl 11496:(%612:@)@3%4@95 IZatddth) reflux for

,J=8.84 Hz, 1 H ,J=2.02 Hz, 1 H) 7.99 (dd, J=8.72.1.89 .
AZ7THiss. 29tk ,Wé‘ﬂ?%’)%%}’fési%??ﬁ% 'Effis E?";‘Td, ?E%Féa“ﬁ‘%,“ﬁﬁ jiesolved In
EBTis, Td)ieeplEcn253 pided) Fho (B8 9. 10185, AN STARS) et oxymethyl)
4200%iGMeH5-E X plg) 15 Pree pakationwat 65{(7ed[ (@ Spaw( resthamiprettry§0 minutes.
WJH{HE@%‘%&?WWW&Q)“%Q”W@GW%V 10kca gel column chromatography using
N,2- Q&%@Q% enzofuran-3-carboxamide CH3 NHO\D CH3 O\IN
SRR

|§ )(:ompound was prepared according to the synthetic

schemé@asficreel STAPANLAEEA7 BV BIe TP AL eSSl 5nd Co.l0s

(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% CHCN/H,0 (0.1 % AcOH) over 30
minutes.

" NMR (300 Miz, DMSO-d6) & ppm 1.84 {m, 4 H) 2.58 (s, 3 H) 2.76 (¢, J=4.33 Hz, 3 H) 2.97
(m, 2 H) 3.42 (m, 2 H} 3.57 (m, 1 H) 6.58 (d, J=5.09 Hz, 1H) 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=5.09 Hz, 1 H).
LC/MS (APCIH, pos.): 474.2(M+H).

Example 16
Preparation of 8-[{7-{[(2S)-2<{methoxymethyl) pyrrolidin-1-y[] carbonyl} quinolin-4-yl) oxyl-
N, 2-dimethyl-1-benzothiophene-3-carboxamide

HaC N
d \0/\(]

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-d8) 5 ppm 1.92 (m, 4 H) 2.56 (s, 3 H) 2.78 (d, J=4.52 Hz, 3 H) 2.87
(m, 2 H) 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)7.83
(m, 2 H) 7.82 (d, J=8.87 Hz, 1 H) 7.91 (d, J=2.07 Hz, 1 H) 8.01 {s, 1 H) 8.22 (d, J=4.52 Hz, 1H)
8.33 (d, J=8.67 Hz, 1 H) 8.87 (d, J=5.27 Hz, 1 H). LC/MS (APCI, pos.): 490.2(M°H).
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15

Br N HOOC\N MeO ON CO MeO-~NH rt-60C 15-B 10% ~~~JJJJ 15-A
15-D 15-C OCH3HSli NCH3 HO\I\CH3 15-E0\0MeO\IN N 15
15 Into a solution of 15-A (I g, 4.1 mmol), Pd(OAc)2 (46 mg, 0.2 mmol),
dppf (455 mg, 0.82 mmol) and KOAc (1.6 g, 16.4 mmol) in DMSO (20 mf)
was bubbled CO gas at room temperature for 5 minutes. The solution
was heated and stirred at 65C under CO gas (a balloon filled with CO gas
was used) for 3 hours, poured into water and extracted with EtOAc. The
concentrated -60- residue was purified by silica gel column
chromatography using hexanelethylace_tg{e_/AcOH (70:30:1) to yield
compound 15-B (120 mg). A solution of compound 15-B (120 mg, 0.57
mmol) in net SOCI2 (excess) was heated to reflux for 2 minutes. SOCI2
waakeiroved by evaporation under vacuum. The residue was dissolved in
5&4329{%&5? & GiRlHoNe 3% Hﬁ‘ﬁﬁn'?é. &%ﬁﬂ&-ﬂ)&@} RBeR:Sfithn-3-
%}2 me hoxymethyl) pyrroll ine 15-C (78 mg). The solution was stirred
aﬁ S te perature for 30 minutes. Compound 15-D (140 mg) was
isolated by silica gel column chromatographqusi?ﬁg hexane/EtOAc (1:1).
A solution of compound 15-D (70 mg, 0.23 mmoti®15-E (47 mg, 0.23
mmol) and Cs2C0O3 10 (90 mg, 0.27 mﬂm‘zQMso (2 ml) was
heated to 120C for 2 hours. The title co 15 was isolated by HPLC
(Dionex System) using 40-80% C 20 (01 % AcOH) over 30
minutes. 1H NMR (300 MHz, M ppm 1.84 (m, 4 H) 2.58 (s, 3 H)
2.76 (d, J=4.33 Hz, 3 H) 2.97& , 2 H) 3.42 (m, 2 H) 3.57 (m, 1 H) 6.58 (d,
J=5.09 Hz, I H) 7.23 (s, 1 H) 7.64 (m, 2 H) 7.81 (d, 15 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=5.09 Hz, 1
H). LC/V CRPESHTS0ES MTRR gqyding to the synthetic scheme depicted and described

below.

Pd(FPh3)4 Gl Tetrakis
o dioxane m dioxane
x \ 110°C [,Y o
| m I = S e
Br N/ 7 7\
84% 17-D
17-A 178 17-C

Q

/CHS
N
N—CHa

cl o

| Q  CHa ?

\; B cecos A
I Na N + 3 CHg Ny N
[ﬁN HO O DMSO &N

85%
17-E i1-F 17

A solution of 4-chioro-7-bromogquinoiine 17-A {1 g, 4.1 mmoi} {see Scheme 1. general
preparation of quinolines), hexamethyldistannane 17-B (1.35 g, 4.1 mmol) and [(CsHs)sPlsPd (237
mg) in 1,4-dioxane (10 ml) was heated to 105-110°C for 2 hours. The solution was cooled o
room lemperature. Column chromatography (hexane/EtOAc 5:1) gave 4-chloro-7-
(trimethylstannylyquinoline 17-C (1.26 g, 94%).

A mixtura of compound 17-C {500 mg, 1.5 mmol), 2-bromopyrimidine 17-D (366 mg, 2.3
mmol) and [{CeHs)sPl4Pd (87 mg) in 1,4-dioxane (& mi) was heated to 110°C for 2 hours, cooled
to room temperature and crystallized from dioxane to give 308 mg of 4-chloro-7-pyrimidin-2-
ylguinoline 17-E.
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Example 16 Preparation of 6-[(7-{[(2S)-2-(methoxymethyl) pyrrolidin-1-yl]
carbonyl) quinolin-4-yl) oxy]- 20 N,
2-dimethyl-1-benzothiophene-3-carboxamide CHs O NH. CHa O\30\
~ H3C o Y~J~ 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) b ppm 1.92 (m, 4 H) 2.56 (s, 3 H) 2.78 (d, J=4.52 Hz, 3 H) 2.97
25 (m, 2 H) 3.41 (m, 2 H) 3.58 (m, 1 H) 6.59 (d, J=5.09 Hz, | H) 7.28 (dd,
J=8.76,1.98 Hz, 1 H) 7.63 (m, 2 H) 7.834d, J=8.67 Hz, | H) 7.91 (d,
J=2.07 Hz, I H) 8.01 (s, 1 H) 8.22 (d, J=4.52 Hz, 1 H) 8.33 (d, J=8.67 Hz,
1 H) 8.67 (d, J=5.27 Hz, 1 H). LC/MS (APCI, pos.): 490.2(M+H). -61-
Examplé IviRwepafati@iEof70 mg, 0.28 mmol), G-hydroxy-N,2-dimethyl-1-benzofuran-3-

'\b&n@i@}ﬁﬁ%ﬁﬁ@m&midmmnéﬂﬂ%wexlmmmwmgnamaﬁm; of DMSO was
carbo , -
a@%%?ggn%e@gg ﬁ%ﬁré%w% SN D23 m%%ggggﬁggﬂ%mgtsméﬁ%ym)

etic scheme depicted and desc

AR GHEAREOGP A b A U REEAB™IHE /1 + N1 120G N +\ n-Sn

SH NNBEONMHz, DMSO-d6) 5 ppm 2.59 (s, 3 H) 2.77 (d, J=4.14 Hz, 3 H) 6.59 (d, J=4.90 Hz, 1
H) 7.22 (d, J=B.48 Hz, 1 H) 7.58 {(m, 2 H) 7.81 (d, J=8.67 Hz, 1 H) 8.07 (m, /=867 Hz, 1 H) 8.43
(d, J=11.30 Hz, 2 H) 8.68 (d, J=4.71 Hz, 1 H) 9.21 (s, 1 H) 9.31 (s, 2 H). LC/MS (APCI, pos.).
A1 1(M+H).

Example 18
Preparation of N,2-dimethyl-6-{(7-pyrimidin-2-ylquinolin-4-yl)oxy]-1-benzothiophene-3-

carboxamide
My
a3

N

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, BMSO-d6) § 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,
=8.67, 1.70 Hz, 1 H) 8.23 (d, J=4.71 Hz, 1 H) 8.42 (d, J=B.67 Hz, 1 H) 8.46 (d, J=1.70 Hz, 1 H)
8.70 (d, J=5.09 Hz, 1 H) 9.21 (s, 1 H) 9.81 (s, 2 H}. LC/MS (APCI, pos.). 427 H{MH).

Example 19
Preparation of 6-[(7-bromoquinolin-4-yl)oxy]-N,2-dimethy-1-benzofuran-3-carboxamide

This compound was prepared using methods analogous fo those described in Examples
5and 8.
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94% 17-D 17-A17-B17-COC3 N H CH3 CI0O0 OCH3/\\H
Cs2CO3\ N\ N\A\N+ CH3 N INHOODMSON 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 preparation of quinolines), hexamethyldistannane 17-B
(1.35 g, 4.1 mmol) and [(C6H5)3P]4Pd (237 mg) in 1,4-dioxane (10 ml)
was heated to 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), g-égrpmopyrimidine 17-D (366 mg,
2.3 mmol) and [(C6H5)3P]4Pd (87 mg) in 1,4-dioxane (5 ml) was heated
to 110C for 2 hours, cooled to room temperature and crystallized from
digxame(toogive: 30@IGI0f dephiares (spyHiNddiB(2-3/ g Hineline HY £20-62#8.29 Hz,
”i"ﬁ Urgeof 1? ﬁ 7 97mag, 029 BIMOR) 1z 2 H) 7.92 (5. 1 1) 822 m, 2 H) 863 (s, 1 H)
%dr '@/ ! (érgg Fql(ﬂl enzofuran-3 carboxamide 17-F (60 mg, 0.29
h B?a 8Cbs°f mg, 0.43 mmol) in 2 ml of DMSO was heated to
Bema829 hours. The title compound (23 mg) was isolated by HPLC
(BrigpreatiSty sfealiy -osinp QU @0HAGHBEINVRZINSUY o heoditiontengs-
rphaiesniied NMR (300 MHz, DMSO-d6) S ppm 2.59 (s, 3 H) 2.77 (d,
J=4.14 Hz, 3 H) 6.59 (d, J=4.90 Hz, | H) 7.22 (d, &8.48 Hz, 1 H) 7.58 (m,
2 H) 7.81 (d, J=8.67 Hz, 1 H) 8.07 (m, J=8.67°Haxl H) 8.43 (d, J=11.30
Hz, 2 H) 8.69 (d, J=4.71 Hz, I H) 9.21 (s .31 (s, 2 H). LC/MS (APCI,
pos.): Chs

Br N

This compound was prepared using the methods analogous to those described in
Examples 5 and 6.
"H NMR (300 MHz, DMSO-d8) § ppm 2.56 (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).
Example 21
Preparation of 6-[(6-iodoquinolin-4-yl)oxyl-N,2-dimethyl-1-benzothiophene-3-carboxamide

s

Qi
[0 S
‘m
N/

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

below.
170°C 250°c
D
2.8 81%, 21-C
OH O | Of O i
S 0
‘ N “OEt NaOH WOH 22,
P P>
N N
69%
24-E -

21-D 86%
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411.1(M+H). Example 18 10 Preparation of
N,2-dimethyl-6-[(7-pyrimidin-2-ylquinolin-4-yl)oxy]-1-benzothiophene-3-
carboxamide ol~\'s IN N NN 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) b ppm 2.56 (s, 3 H)
2.78 (d, J=4.52 Hz, 3 H) 6.61 (d, J=5.27 Hz, | H) 7.29 (dd, J=8.85, 2.26
Hz, I 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, | H) 8.23 (d, J=4.71 Hg, | 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, 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-yl)oxyj-N,2-dimethy-l-benzofuran-3-carboxamidg

analogous to those described in Examples Sa
MHz, DMSO-d6) b ppm 2158 (s, 3 HF2.76 ts. 3'H) 6

.56 (s, 19A) %204,
3:8.2%%, 1 H) iz, H) 7.734dts.d=# .ﬂﬁas.smmz (s, 1
H) H) 8. , 1LH). LGAMS el, pos.): 4 v H).
Exampi@s20 5 Preparatioh of  ¢g, o, DMsO
6-[(7-bromoquinolin-4zyax]-N,2-dimethy-I-benzothiophene-3
Carboxa\mrir%?tu%Hc% Zg;ot céglm mlél%'I%B('Mﬁ g, 66.2 mmol) and diethyl (ethoxymethylene)
malonate 21-B (14.5 g, 66.2 mmol} was heated in an oil bath to 170°C for 40 minuies. The
reaction mixture was poured into 200 ml of EiOH slowly with stiring. Diethyl {{(4-
iodophenyhaminolmethylene}malonate 24-C ( 23.5 g, 91% yield) was collected s a white solid
by fittration.

Compound (23.5 g) 21-C was placed in a round bottom flask. Phenyl ether (80 mi) was
added info the flask. When the suspension was heated to 230°C the solution became clear and
EtOM was generated, The reaction was allowed to stay at 250°C for 45 minutes, cooled o 160°C
and slowly poured into 500 mi of hexane. Ethyl 4-hydroxy-G-icdoquinoline-3-carbaxylate (18.2 g,
86% yield) 21-D was precipitated, filirated, washed with hexane (2 times) and dried.

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

Cormnpound 21-E (5.5 g) was placed in a 100 mi round bottom flask and heated under N»
in an oil bath to 280°C for 10 minutes. S-iodoquinolin-4-of 24-F (9.9 g, 68% yield from 21-D) was
obtained es a soiid.

Compound 21-F (4.5 g) was dissolved in 50 ml of POCl;. The solution was heated to
refiux for 2 hours. The excess amouni of POCk 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-chioro-8-iodoquinoline 21-G as a yellow
sofid.

A mixture of compound 21-G (70 mg, 024 mmol), S-hydroxy-N,2-dimethyl-1-
benzothiophene-3-carboxamide 21-H (64 mg, 0.24 mmel) and Cs;CO;5 (117 mg, 0.36 mmol) in
DMSO (2 ml) was heated fo 120°C for 2 hours. The solution was extracted with EtOAc and
purified by HPLC (Dionex System) using 40-80% CH,CN/H,O over 30 min to give the fitle
compound 21. '
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07 Br This compound was prepared using the methods analogous to

those described in Examples 5 and 6. 10 'H 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, | 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). Example

21 Preparation of
6-[(6-iodoquinolin-4-yl)oxy]-N,2-dimethyl-l-benzothiophene-3-carboxamide

1 H, CHI \H O 15\ N This compound was prepared according to the
synthetic scheme depicted and descrilggd below. O 0 0 O Et0O OEt 170C |
\EiO OEt 250C 11 \ NHZ + EtOJJ NH 21-A 21-B 91% 21-C OH0 OH O

OH | NaOH I OH 280C OR NN 69% 21-D 86% 21-E 21-F -:64 O ,CH3

® NTHB0E I0tZ, NSO SICHBTRGE(S Bid) 278 &I CRPR HE A el {4, /=527 Hz, 1
Gs2£5Qf, MB82.07 Hz, 1 H) 7.79 (dd, J=15.39, 8.85 Hz, 2 H) 7.89 (d, J=2.07 Hz, 1 H) 8.04
(m, 1 H) 8.22 (s, 1 H) 8.63 (m, 2 H). LC/MS (APCI, pos.): 475.0(M"H).

Example 22
Preparation of 6-[(6-iodoquinolin-4-yloxy}-N,2-dimethyl-1-benzofuran-3-carboxamide

CH
o A

NH
o (¢)
199

N/

This compound was prepared according to methods analogous to those described in

t

Example 21, substituting the appropriate benzoiuran intermediate for the benzothiophene
intermedizate 21-H.

14 NMR (300 MHz, DMSQ-d6) & ppm 2.58 (s, 3 H) 2.76 (d, J=4.52 Hz, 3 H) 6.54 (d, /=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, /=4.33 Hz, 1 H)
8.03 (m, 1H) 8.62 {m, 2 H). LC/MS (APCI, pos.). 459, 0(MH).

Example 23
Preparation of N,2-dimethyl-6-[(6-pyridin-4-ylquinolin-4-yljoxy]-1-benzothiophene-3-

carboxamide

This compeund was prepared according to the synthetic scheme depicied below.
O

/CH3
B{OH ﬁ
T ] Y | T Do
g 3
= P
N Teirakis, dioxane N 08,005, DMSO
a 110°C, 2h
KzCOg, 110°C, 2h 3.8 83%
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.as a solid by filtration. Compou

21 21-G 66% A mixture of 4-iodoaniline 21-A (14.5 g, 66.2 mmol) and
diethyl (ethoxymethylene) malonate 21-B (14.5 g, 66.2 mmol) was heated
in an oil bath to 170C for 40 minutes. The reaction mixture was poured
into 200 ml of EtOH slowly with stirring. Diethyl {[(4 5
iodophenyl)amino)methylene}malonate 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 230C the solution became
clear and EtOH was generated. The regction was allowed to stay at 250C
for 45 minutes, cooled to 160C 10 and slowly poured into 500 ml of
hexane. Ethyl 4-hydroxy-6-iodoquinoline-3-carboxylate (18.2 g, 86%
yield) 21-D was precipitated, filtrated, washed With hgxane (2 times) and
dried. Compound 21-D (6.0 g) was treated.wi %o NaOH (100 ml) in a
mixed solvent of MeOH (20Q ml) and T t room temperature
overnight. The solution wa$ aglidified §ith~>oN HCl t6 pH-6. 15
4-Hydroxy-6-iodoquinoline-3<ca iBvacid 2L-E (13.3 g) was obtained
(5.5 g) was placed in a 100 ml

EH}WRQQ&@W&?EK«%&%T?@% yndet Nz, ngilbash 1o 280G KOs 27 1z, 1
. 6-iod -4-0l 21-F (9,9 % i
MCR R L
Pesfam32 fhé Bblmmid v/ MEMEE IR0 it - hours. The excess
gmaipn of POCI3 was removed by evaporation under vacuum. The

@%B%&J&iw&fWH@H&@.?{MEWNWMH%BHdﬁnaﬂﬁ)%%bﬁﬁﬁ@lé&maﬁiﬂm-

gﬁlrggc%qqaiglc layer was concentrated and purified by chromatography on a
' e

eolumn using hexane/ethylacetate (3:1) fo give 7.1 g (66% vyield)
of 4-chloro-6-iodoquinoline 21-G as a yellow sgligh 25 A mixture of
compound 21-G (70 mg, 0.24 mmol), 6-hygtoxy-N,2-dimethyl-I-
benzothiophene-3-carboxamide 21-H (54 024"4mmol) and Cs2CO3
(117 mg, 0.36 mmol) in DMBO }2 ml) Was heated to 120C for 2 hours.
The solution was extracted wit ' ‘

System) using 40-80% CH3CN/HZ s 30 min to give the title

compouRd 2dmfnd MANMRA2Q0 MideBMBOHE6BtIITI2sEmhEés, i3 Hxample 23,
2ub8lch ﬁ;‘rﬁfe ditrd SRRk MEmRdiiiZ ok ol Bl ldndi8 BRrdedikte 23-C.
TR ?30075 ddsisd%d% 88358241 483 (9 J52%6 t2d B B0 6 66 (a,
J=5.27 Hz, 1 H) 7.38 (dd, J=8.85, 2.26 Hz, 1 H) 7.81 (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).

Exampie 25

Preparation of N,2-dimethyl-6-({6-{2-(1-methylpyrrolidinyl-2-yl)ethoxylquinolin-4-yl}oxy})-1-
benzothiophene-3-carboxamide

Ha
Q Nﬁ
CH S
P
N

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

(>\/\OH BroP(P)a [’>\/\Br

) —

CH, CHy
25.A 25.8

below.
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(m, 1 H) 8.22 (s, 1 H) 8.63 (m, 2 H). LC/MS (APCI, pos.): 475.0(M'H).
Example 22 5 Preparation of

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

CH, O NH CI 0\10 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
1H NMR (300 MHz, DMSO-d6) b ppm 2.58 (s, 3 H) 2.76 (d, J=4.52 Hz, 3
H) 6.54 (d, J=5.27 Hz, | H) 7.21 (dd, J=8.48, 2.07 Hz, 1 H) 7.60 (d, J=2.07
Hz, I H) 7.78 (m, 2 H) 7.93 (d, J=4.33 Hz,.1 H) 8.03 (m, | 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 CH / CHg $H N~ | i R
according to the synthetic schem

SHO I\ CHF 23-C N\ | 3, DMBO Tetrakis, w@ -A
ch‘l%?,\@fl,jh 23-BH6G95118 C. 2 -66 0 CH3 -~
N

052003, DMSO
25.C 120°C, 2h

0 3 N’CH3 |
H
$ g CHa
g CH?, 25-B
N~CH,
.
N

25-F

To a solution of 25-A (100 mg, 0.8 mmol) in dichloromethane (4 ml) was added BraP(Ph)a
(330 mg, 0.8 mmol). The solution was stirred at room temperature for 30 minutes. The solution
was poured inte water, acidified with Hal to pH~2 and extracted with Teac. The water layer was
basified with NH.OH to pH~9 and exiracted with Teac, dried {MgSQ0,) and concentrated to give a
crude compound 25-B (110 mg).

A wmixture of compound 25-C (500 mg, 2.6 moi), B-hydroxy-N, 2-dimethyi-1-
benzothiophene-3-carboxamide 25-D (573 mg, 2.6 mol) and Cs,C0; (1.3 g, 3.9 mol) in 6 mi of
DMSQ 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-
yi) oxyl-N, 2-dimethyi-1-benzothiophene-3-carboxamide 25-E (361 mg, 37% yield) as a yellow
solid.

To a solution of 25-E (320 mg) in dichloromethane (2 mf) was added 1.7 ml 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 6-[(B-hydroxyquinolin-4-yljoxyl-N, 2-dimethyl-1-benzothiophene-3-
carboxamide 25-F (250 mg, 77% vield).

A solution of 25-F (70 mg, 0.19 mmol), 2-(2-bromoethyl)-1-methyipyrrolidine 25-B (110
mg crude and Cs,CO0s (94 mg, 1.5 mmol) in DMSO (2 mi) was heated to 120°C for 2 hours. The
titte compound, N, 2-dimethyl-8-({6-[2-(1-methylpyrrolidin-2-yhethoxylquinolin-4-yljoxy)-1-
benzothiophene-3-carboxamide 25 (21 mg) was isolated by HPLC (Dionex System) using 20-
60% CH;CN/H,C (0.1 % AcOH) over 30 minutes.
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/HNO\SCH3 23 N'HNMR (300 MHz, DMSO-d6) 0 ppm 2.62 (s, 3 H)
2.85 (d, J=4.52 Hz, 3 H) 6.66 (d, J=5.27 Hz, | H) 7.38 (dd, J=8.85, 2.26
Hz, 1 H) 7.91 (m, 3 H) 8.00 (d, J=2.07 Hz, | 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). 5 Example
24 Preparation of
N,2-dimethyl-6-[(6-pyridin-4-yiquinolin-4-yl)oxy]-l-benzofuran-3-
carboxamide CH3 NH CH3 "3-0 C\ C\ N This compound was prepared
according to the method described in Example 23, 10 substituting the
appropriate benzofuran intermediate foighe benzothiophene intermediate
23-C. 'H NMR (300 MHz, DMSO-d6) 6 ppm 2.62 (s, 3 H) 2.84 (m, 3 H)
2.85 (d, J=4.52 Hz, 3 H) 6.66 (d, J=5.27 Hz, 1 H) 7.38 (dd, J=8.85, 2.26
Hiz ,NhviR X 300 11K CRIBD-88) @ (b +207.842n| £5)8.08 (0,258,856 BB B S (s, 3 H)

%48 m 22545')2%7 ?d(mﬂswhi-@%%@é%l,zpnﬁa)?ém 18(M4H) Examnles.50 (ad,

2
V\'Ffl %Ei{ ;1 metﬂglrpsg rrI‘ldJ%nH 5% !éntﬁpzo})} qun%oll3 H)f/al)zoz &?)1 ) 8.48
Bén&étﬁgbiﬁ Héﬂe‘-@ r%&lnﬁ’?ﬁ B0 CH3 CH3 N This

compound was prepared according to the synthetlc scheme depicted and
qssehineds below. » Br2P(Ph)3 N\~ OH N Br CH3 CH3

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

carboxamide

This compound was prepared according to methods analogues fo 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, /=823, 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(MH).
Example 27
Preparation of 8-[(6-hydroxyquinolin-4-yfjoxy]-N,2-dimethyl-1-benzothiophene-3-

carboxamide
CH
o [

NH
e} 8

N
This compound was prepared according fo methods analogous to those depicted and

MO

5

describad in Example 25 using the appropriate 4-chioro-quincline intermediate.

'H NMR (300 MMz, DMSO-d6) & ppm 2.61 (s, 3 H) 2.84 (d, J=4.52 Hz, 3 H) 6.55 (d, 4=5.09 Hz, 1
H)y 7.28 {dd, /=8.86, 2.26 Hz, 1 H) 7.36 {dd, J=9.14, 2.73 Hz, 1 H) 7.40 (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).
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20 25-A 25-B -67-0 CH3 0 CH3 )--NIN' CI/I\H25-DH MeOHO S
CH3 0 CH3 N Me0 BBr3 Cs2C0O3, DMSO 25-C 1200C, 2h N 25-E 0,C3
OCH3H /I\HOCH3 0\SCH325-BOHO/INCHS\IN 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 solution was stirred at room
temperature for 30 minutes. The solution 5 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 compowyh25-B (110 mg). A mixture of
compound 25-C (500 mg, 2.6 moi), 6-hydroxy-N, 2-dimethyl-1-
benzothiophene-3-carboxamide 25-D (573 mg, 2.6 mol) and Cs2CO3 (1.3
Ex&méd in 6 ml of 10 DMSO was heated to 120C for 2 hours. The
PRLI ARG *F 48GHyar VG Intifirdiby) Siiga petiaivinmatbgiagiuyanGhearBoxamide
using Hexane/Teac (2/1 to 100% Teac) to offer G-Mﬁ-methoxyquinolin-4-
yl) oxy]-N, 2-dimethyl-l-benzothiophene-3-carb ide 25-E (361 mg,
37% vyield) as a yellow solid. To a soluti -E (320 mg) in
dichloromethane (2 ml) was added 1.7 ©f 15 BBr3 (IM in
dichloromethane) at- 78C. The solutidgh w&s stirred at room temperature
chedwith McOH. The residue was
0 3% MeOH in CH2CI2 to give

6-[(6-hydroxyquinolin-4-yl)oxyj-N;2-dimethyl-I-benzothiophene-3- ‘
This compound was prepared according to the synthetic scheme depicted and described

below.
oH O
o 0 1, 150°C, 45 min
2. 270 °C, 15min Sy NOEE KOH/EIOH
/@ +  EIO | OFt : | T, v et
MeQ microwave
MeQr NH
( EiQ phenylether 1807, 45 i,
28-A 28-B o %
o)
NH
G N,CHS T,
OH # B & i CH,
N LT o NP
] x} 0
5 PQCH, "o 9
MeQ
raflux 1 N 0
Vo G800, DMSO, 120°C  ° 0 N
e 28-E (>90% from C} 3%
28.G
Q

BBfg
— m
OH N*

28

A mixture of 3-methoxyaniline (25 g, 204 mmol) 28-A and diethy! (ethoxymethylene)
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 flask was moved
away from off bath and phenyl ether (70 mi} was added into the reaction mixture. The ol bath was
oreheated to 270°C. The reaction was heated at 270°C (oft bath temperature) for 16 minutes. The
reaction mixture was poured slowly into 800 mi of hexane with stirring. Ethyl 4-hydroxy-7-
mathoxyquinoline-3-carboxylate 28-C was precipitated, filtrated, washed with hexane and dried
(28.4 g, 568% vield).
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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 20 mg crude and
Cs2CO03 (94 mg, 1.5 mmol) in DMSO (2 ml) was heated to 120C for 2
hours. The title compound,
N,2-dimethyl-6-((6-[2-(1-methylpyrrolidin-2-yl)ethoxy]quinolin-4- yI)oxy) 1-
benzothiophene-3-carboxamide 25 (21 mg) was isolated by HPLC
(Dionex System) using 20- 60% CH3CNIH20 (0.1 % AcOH) over 30
minutes. -68- 'H NMR (300 MHz, DMSO-d6) 5 ppm 1.60-1.84 (m, 4H) 2.06
(m, 2 H) 2.30 (s, 3 H) 2.55 (s, 3 H) 263(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|9I5650(dd J=8.67, 3.58 Hz, | H)
7.24 (m, 1 H) 7.39 (m, 1 H) 7.5D (m, 2 H) 7.84 (m, 3 H) 8.22 (s, 1 H) 8.46

(FflreJ 5:‘?%0%%04 Bl‘)cWMr% %PCC(Ié E%?Qn@?(@ﬁ%l\é"'ye\,q§ ﬁ)&%t’ﬁ{pl& %&)HiHQO (1:1)

R T YIRS MR B Eene DB MR e Sooled to room
é@[ﬂ%%‘r‘fﬁd@@%”@ AP ORISR BOABbUAG RS g rRgRad with NaCl
dteosdiigrtowae thddstahalidgUes t(3to¥ depicted @nckntlesarifeeddid 3.1 g of 7-

EnepRleLRlnt- ulymgg)g)ggudz DMSO-d6) 5 ppm 2.55 (s, 3 H) 2 78 (d

207 He TR TS b B AR TRl o) B Bhon i e o
@y *i%rsl ﬁ&%ﬂé@e&%ﬁ@%y@éﬁ%iaﬁ% Wdlbm@%aé@nynseogawum
Hize reslifus §4sCAVRIZEP @it pis:PH3P P O(MIM) e Ereaterbieti? FtDrep dtatiopeok: layer
Qrd5- Bystrentiemstiniia-4 ryfed/ |- 2 sineslgrdpenzothiophefe st column  using
9@5{99&9@@’%@9%@3(3:”5 &\’é%@g%f 4-chlore-7-methoxyquinoline as 28-E as a yeliow solid.

A mixture of 28-E (1.4 g, 7.3 mmol), 6-hydroxy-N2-dimethyl-1-benzofuran-3-
carboxamide 28-F (1.5 g, 7.3 mmol) and Cs,CO; (3.6, 11 mmal) in 12 ml of DMSO was heated fo
120°C for 2 hours, poured into water and extracted with EtOAc. Silica gel chromatography using
2% MeOH/CH,Ci; offered 1.4 ¢ of 6-[(7-methoxyquinoiin-4-yhoxy]-N, 2-dimethyl-1-benzofuran-3-
carboxamide 28-G.

To a suspension of 6-[(7-methoxyquinolin-4-yljoxy]-N 2-dimethyl-1-benzofuran-3-
carboxamide 28-G (1.4 g, 3.8 mmol} in CH.Cl; was added 10 mi of BBry { 1M in CH,Cly) at -
78°C. The solution was stirred at room temperature for 6 hours. To the soiution 20 mi of toluene
was added into, heated to reffux 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.

"H NMR (300 MHz, DMSO-d8) & ppm 2.56 (d, J=7.35 Hz, 3 H) 2.78 (d, J=4.52 Hz, 3 M) 6.28 (d,
J=5.27 Hz, 1 H) 7.14 (m, 2 H) 7.19 {d, J=2.26 Hz, 1 H) 7.53 (d, J=2.07 Hz, 1 H) 7.77 (d, J=8.48
Hz, 1 M) 7.92 (d, J=4.52 Hz, 1 H) 8.11 (d, =8.04 Hz, 1 H) 8.45 (d, J=5.27 Hz, 1 H) 10.23 (s, 1 H).
LC/MS {APCI, pos.): 349.10(Vi+H).

Exampie 28

Preparation of 6-[(7-methoxyquinoline-4-yljoxy]-N,2-dimethyl-1-benzofuran-3-carboxamide
Oty
/

@ NH
N CHs
o)

This compound was prepared according to methods analogous to those described in
Example 28,

zg\ /;

HiComgy
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HO / 20 This compound was prepared according to methods analogous to
those depicted and described in Example 25 using the appropriate
4-chioro-quinoline intermediate. '"H NMR (300 MHz, DMSO-d6) 6 ppm
2.61 (a, 3 H) 2.84 (d, J=4.52 Hz, 3 H) 6.55 (d, J=5.09 Hz, | H) 7.29 (dd,
J=8.85, 2.26 Hz, | H) 7.36 (dd, J=9.14, 2.73 Hz, | H) 7.49 (d, J=2.64 Hz, |
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.): 25 365.10(Ma'H). -69- Example 28
Preparation of

6-f(7-hydroxyquinoline-4-yl)oxy]-N,2-di ?thyl-l-benzofuran-3-carboxamid
e 1H, NH cH, N/ This compound was r% epared according to the
synthetic scheme depicted and described 5 below. OH0 00 1. 150C, 45

i MMM(@-@O%@E%% Qs ghsﬁﬁﬁ—@b'?@ 1AM QONE) LMEQ 3 1y 6.37 (g
ONCLECLE O %%&“%51@ o LN
ré'ffeﬂ [Pab® @sétdo%*? dméd* BHCHIB R HEoEE. @d@%ﬁ?&% gy £39), LO/MS
2\ Das.): 363.10(M+H).
Exampie 30
Preparation of N,2-dimethyl-6-{(7-1,3-thiazo!-2-yl)quinolin-4-ylloxy}-1-benzofuran-3-

carboxamide
o M

NH
o
g
& N
This compound was prepared according to methods analogous to those described in
Examples 7-8, 13, and 17. ,
'H NMR (300 MHz, DMS0-d6) 8 ppm 2.59 (s, 3 H) 2.77 (d, J=4.33 Hz, 3 H)7.23 (d, /=0.61Hz, 2
HY7.63 (s, 1 H) 7.81 (d, J=8.48 Hz, 1 H) 7.89 (d, 2 M) 8.00 (d, J=2.83 Hz, 1 H) 8.20 (d, J=8.67
Hz, 1 H) 8.41 (d, J=8.67 Hz, 1 H) 6.48 (s, 1 H) 8.68 (d, J=5.27 Hz, 1 H). LC/MS (APCI, pos.):
426 10(M"H}.
Example 31

Preparation of N,2-dimethyl-6- {{7-pyndm-2-y§)qumolm~4—yl)oxy}~1 ~benzothiaphene-3-

carboxamide

CH,
NH

CH,

2\ / Q)
m; ; el

Sy

This compound was prepared according to methods anafogous to those described in

L

Example 10.

" NMR (300 MHz, DMSO-d6) 5 ppm 2.56 (s, 3 H) 2.78 (d, /=4.52 Hz, 3 H) 7.30 (dd, J=8.85,
2.28 Hz, 1 H) 7.39 {dd, J=7.54, 471 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=4.90 Hz, 1 H) 8.38 (s, 2 H) 8.67 {m, 2 H) 8.71 (dd, J=4.80, £.85 Hz, 1
H). LC/MS (APCI, pos.): 426.100M+H).



10

15

20

O 88r3E\OH/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 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 preheated to 270C. The reaction
was heated at 270C (oil bath temperature) for 15 minutes, The reaction
mixture was poured slowly into 800 ml of hexane with stirring. Ethyl
4-hydroxy-7 15 methoxyquinoline-3-carppxylate 28-C was precipitated,
filtrated, washed with hexane and dried (28.4 g, 56% yield). -70- A
solution of compound 28-C (4.2 g) and KOH (3 g, 3 eq.) in 40 ml of
EQMARIEE (1:1) was heated by microwave to 180C for 50 minutes. The
m%w@twaemaladrMHﬂm@mgmwatm)qupmturedgnamwamn(&ﬂemm
A‘ﬁ‘ gowith AcOH to pH 7 and saturated with NaCl. The solution was
extract with THE (3 x 300 ml) and concentrated to yield 3.1 g of 7- 5
methoxyquinolin-4-ol 28-D as a solid. Compo 128-D (7.4 g) was
dissolved in 20 ml of POCI3. The solutio eated to reflux for 2
hours. The excess amount of POCI3 WMe *by evaporation under
vacuum. The residue was neutrali ith NH40OH to pH -7 and extracted
with EtOAc. The organic layer ntrated and purified by
chromatography on a silica g&l gelumn using 10 hexane/ethylacetate (3: 1)
to give 6.5 g of 4-ch|oro-7- meth uinoline as 28-E as 2 eII
mintire SYSEEREUTR 319 STHRAIER SRR (B i o B racpoed i
daxgoRarhide 28-F (1.5 g, 7.3 mmol) and Cs2CO3 (3 6, 11 mmol) in 12 ml
OISR (BotasHe atedGais] 2pEara (so6S 2RI d-MES WateHRAGS (s, 1 H) 6.62 (d,
eﬁmtﬁgHwith VEIDR8: aﬁ@‘?@ aelsoiyomategsaphy Hsings @Y0=8.67 Hz, 1 H) 7.92 (m 1
e
ARG Ao B i 8500 1 530 0 oo
c%%bbiééﬁw?&énzé .50 & stispdiréitm (BFC!. pos.): 408.20(M+H). |
ceampiettbxyquinolin-4-yl)oxy]-N,2-dimethyl-lI-benzofuran-3- carboxamide
Zﬂnﬁﬂatﬂ:ﬂ oBIAMRb NG IRidiRe. Aeltbesbi P qal BB M- {benzofuran-3-
;ér o (8C. The solution was stirred at room temperature for 6
hours e solution 20 ml of toluene was addeélﬁlnto heated to reflux
for 4 hours, cooled to OC and quenched with extracted 20 with
EtOAc and concentrated to give the title u%g328 (1.2 g) as a solid.

Ago e
N
This compound was prepared according to the reaction scheme depicted below.
33-B Q CH
NH
\ CH3 dC! \ CHg

HO N 05,005, DMF
110°C

33-A 33

'H NMR (300 MHz, DMSO- d6) 5 ppm 2.57 (s, 3 H) 2.76 {d, J=4.52 Hz, 3 H) 5.35 (s, 2 H) 6.39 (¢,
J=5.27 Hz, 1 H) 7.17 (dd, J=8.48, 2.07 Hz, 1 H) 7.38 (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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'H NMR (300 MHz, DMSO-d6) 5 ppm 2.56 (d, J=7.35 Hz, 3 H) 2.76 (d,
J=4.52 Hz, 3 H) 6.28 (d, J=5.27 Hz, | H) 7.14 (m, 2 H) 7.19 (d, J=2.26 Hz,

1H)7.53(d, J=2.07 Hz, 1 H) 7.77 (d, J=8.48 Hz, | H) 7.92 (d, J=4.52 Hz,

1H)8.11 (d, J=9.04 Hz, 1 H) 8.45 (d, J=5.27 Hz, 1 H) 10.23 (s, 1 H).
LC/MS (APCI, pos.): 349.10(M+H). 25 Example 29 Preparation of
6-[(7-methoxyquinoline-4-yl)oxy]-N,2-dimethyl-l-benzofuran-3-carboxamid
e H3 CH3 ~ 0H,C,0aN This compound was prepared according to
methods analogous to those described in Example 28. -71- 'H NMR (300
MHz, DMSO-d6) b ppm 2.57 (s, 3 H) 2.46_(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, 1 H) 7.92 (d, J=4.52 Hz, | H) 8.17 (d,
Bahdis 1 H) 8.53 (d, J=5.27 Hz, | H). LC/IMS (APCI, pos.):
%gp%%}éi‘i@ﬂé-ﬁmﬂjﬁ&@ﬁfﬁgﬂg@ﬂgﬁn@fhoxy)quinolin~4-yl}oxy}~1~henzofuran-3-
N,2-dimethyl-6-((7-1,3-thiazol-2-yl)quinolin-4-yl)oxy}-1-benzofuran-3-
c°5r788§aanrﬁ| ea CH3 NH 0 CH3 N ~--5 This compound was prepared
according to methods analogous to those desch in 10 Examples 7-9,
13, and 17. 'H NMR (300 MHz, DMSO-d6) 2,59 (s, 3H) 2.7 (d,
J=4.33 Hz, 3 H) 7.23 (d, J=9.61 Hz, 2 H).7: , I'H) 7.81 (d, J=8.48 Hz,
1H)7.89(d, 2 H)8.00 (d, J=2.83 Hz .20 (d, J=8.67 Hz, 1 H) 8.41
(d, J=8.67 Hz, 1 H) 8.48 is, 1 . : .27 Hz, 1 H). LCIMS (APCI,
pos.): 426.10(M-H). 15 Exaﬁ}ble 31

This compound was prepared according to the methods depicted in Example 33,
substituting the appropriate thiazolyl intermediate for the pyridyl intermediate (33-B).
'H NMR (300 MHz, DMSO-d8) 8 ppm 2.57 (s, 3 H) 2.62 (s, 3 H) 2.76 (d, J=4.52 Hz, 3 H) 5.23 (s,
2 H)6.38 (d, J=5.27 Hz, 1 H) 7.17 (dd, =8.57, 2.17 Hz, 1 H) 7.20 {dd, J=8.04, 2.45 Mz, 1 H) 7.48
(d, J=2.64 Hz, 1 H) 7.56 (d, J=2.07 Hz, 1H) 7.58 (s, 1 H} 7.78 (d, /=848 Hz, 1 H) 7.93 (s, 1 H)
8.18 (d, J=9.23 Hz, 1 H) 8.53 (d, J=5.27 Hz, 1 H). LC/MS (APCI, pos.): 461.20(M+H).
GENERAL SYNTHETIC SCHEME FOR THE PREPARATION OF THE COMPOUNDS OF
EXAMPLES 35 TO 38

A solution of amine B (0.27 mmol) and Cs;C0O;3 (175 mg, 0.54 mmol) in DMF (2 mi) was
stirred at room temperature for 1 hour. To this soiution was added a solution of 6-[(7-

hydroxyquinolin-4-ylyoxyl]-N,2-dimethyi-1-benzofuran-3-carboxamide A (70 mg, 0.18 mmol) in
DMF (1 ml). The solution was heated to 120°C for 2 hours. The solids were removed by filtration.
The residue was purified by HPLC using 20-80% CHsCN/H,0 over 30 minutes to yield compound

C.
o~

NH
\Cﬁg CHS
= o (¢}
., .

| GH, RPp -l

AN 3o
m R N0 N
e

of N 052003, DWVF

Example 35
Preparation of N,2-dimethyl-6-{[7-(2-pyrrolidin-1-ylethoxy}quinolin-4-y{joxy}-1-benzofuran-
3-carboxamide
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Preparation of
N,2-dimethyl-6-[(7-pyridin-2-yl)quinolin-4-yl)oxy}-1-benzothiaphene-3-
carboxamide o CH3 NH o\ s CH3 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, 3 H) 2.78 (d, J=4.52 Hz, 3 H)
7.30 (dd, J=8.85, 2.26 Hz, | H) 7.39 (dd, J=7,54, 4.71 Hz, | H) 7.83 (d,
J=8.85 Hz, I H) 7.92 (m, 2 H) 8.18 (d, J=7.91 Hz, 1 H) 8.23 (d, J=4.90 Hz,
1 H)8.38 (s, 2H)8.67 (m, 2H)8.71 (dd, J=4.80, 0.85 Hz, 1 H). LC/MS
(APCI, pos.): 426.10(M+H). 72 Exqque 32 Preparation of
N,2-dimethyl-5-[(7-pyridin-2-yl)quinolin-4-yi)amino]-1H-indole-1-
carboxamide CH3 yNH CH3 5 This compound was prepared according
to methods analogous to those described in Exampte 11. 'H NMR (300
MHz, DMSO-d6) 6 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, I H) 7.13 (dd, J=8.76, @ 74H) 7.42 (m, 2 H) 7.64
(d, J=8.67 Hz, I H) 7.92 (m, | H) 8.17 (m,{2 H) 8.29 (d, J=8.67 Hz, 1 H)
8.38 (d, J=6.03 Hz, 1 H) 8.85Ys, 1 d, J=9.04 10 Hz, 1 H) 8.71
m, 1 H) 9.71 (s, | H). LC/MST( pus.)¥ 408.20(M+H). Example 33

SMRAGOG 'gHz, DMSO-d6) § ppm 1.63 (m, 4 H) 2.45 (m, 4 H) 2.78 {m, 8 HY 4,19 (f, J=5.75
Nz2edime iyt 64602 toyzidinn2-ymedhosgsaLinaiin=d yHpxyd dergo @ Biz, 1 H)
TAPRXIIIE i 1B NP S 0P HIBPPMPONAMROAEOREH 1z 1 1) 8.16 (a
2%,2%%91%@%{?5 GlignAghems qeniredg s | QN A $3-B O
Example 36
Preparation of N,2-dimethyl-8-{[7-(2-morpholin-4-ylethoxy)qguinolin-4-yljoxy}-1-benzofuran-

)Cf‘h
NH
osvee]

'H NMR {300 MHz, DMSQ-dB) & 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) 7.82 (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/IMS (APCI, pos.): 462.10(M+H).

Exampie 37
Preparation of 6-({7-[2-(dimethylaminojethoxy]quinolin-4-yl}oxy}-N,2-dimethyl-1-

3-carboxamide

benzofuran-3-carboxamide
/CH;

W
joe
E-{;C/N\/\O W

'H NMR (300 MHz, DMSO-d6) 5 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 Hy 417 (1, J=5.85 Hz, 2 H) 6.37 (&, J=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=8.23 Hz, 1 H) 8.52 (d, J=5.08 Hz, 1 H). LC/MS (APCI, pos.): 420.20(M+H).
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O\CH3CI/CH3 \NNNO\HONO\I Cs2CO3,DMN F 110C 33-A 33

'H NMR (300 MHz, DMSO-d6) 5 ppm 2.57 (s, 3 H) 2.76 (d, J=4.52 Hz, 3

H) 5.35 (s, 2 H) 6.39 (d, J=5.27 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, | H) 7.78 (d, J=8.48 Hz, 1 H) 7.92 (d, J=4.52 Hz, | H) 8.21 20

(d, J=9.23 Hz, 1 H) 8.53 (m, 3 H). LC/MS (APCI, pos): 441.20(M+H). -73-
Example 34 Preparation of
N,2-dimethyl-6-{[7-(thiazol-2-ylmethoxy)quinotin-4-ylJoxy}-1-benzofuran-3-
carboxamide , pH3 NH CH3 o\ o Flapsi\.5 This compound was

prepared according to the methods depicted in Example 33, substituting

the appropriate thiazolyl intermediate for the pyridyl intermediate (33-B).
'Exanue 8800 MHz, DMSO-d6) b ppm 2.57 (s, 3 H) 2.62 (s, 3 H) 2.76 (d,
Jrréadatitn OF W29 dd(Ry-8-{h)- @B éedilrbi2etidry lliolinkd ek J~8hbizofuran-3-
Zudrbddmdab?) 729 (dd, J=9.04, 2.45 Hz, | H) 7.49 (d, J=2.64 Hz, 1 H)

7.56 (d, J=2.07 Hz, | H) 7.58 (s, | H) 7,78 (d, J=8.48 Hz, 1 H} 7.93 (s, | H)

10 8.18 (d, J=9.23 Hz, 1 H) 8.53 (d, J=5.27 Hz, 1 H)."hCIMS (APCI, pos.):
461.20(M+H). GENERAL SYNTHETIC SCHEME FOR/THE

PREPARATION OF THE COMPOUNDS OF EXAMPRES 35TO 38 A

solution of amine B (0.27 mmol) and Cs2CO3 , O 54 mmol) in

DMF (2 mi) was stirred at room temperaturg

was added a solutloi,;t\j [(7- 15

hydroxyquinolin-4-yl)oxy]4{N, 2 dlmet : henzqafuran-3-carboxamide A (70

mg, 0.18 mmol) in D 38 5" SolEtion

hours. Thg @@H@suw@r@aaemé%hmccﬁﬂtwfa ridiebie siskiey RSP eithie cidtribed in

@ggpféglwﬁp -60% CH3CN/H20 over 30 minutes to yield compound

*H NMR (300 MHz, DMSO0-d8) 5 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 Hz, 3 H) 4.18 ({, J=5.84 Hz, 2 H) 8.37 (d, J=5.27 Hz, 1 H) 7.18
(dd, J=8.48, 2.26 Hz, 1 H) 7.22 (dd, J=9.14, 2.54 Hz, 1 H) 7.35 (d, J=2.456 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=5.00 Hz, 1 H). LC/MS (APCI, pos.): 460.20(M+H).

Example 39
Preparation of N-butyl-6-[(7-methoxyquinolin-4-yljoxy}-2-methyl-1-benzofuran-3-

/_J\ o

H

carboxamide

&

T )
\ o

[

=
" 7

This compound was prepared according fo methods analogous to those described in
Examples 33-38.
"H NMR (400 MHz, DMSO-dS) 8 ppm 0.76 (4, J=7.45 Hz, 3 H) 1.22 (m, 2 H) 1.38 (m, 2 H) 2.48 (s,
3H) 3.13 (m, 2 HY3.77 (s, 3 H) 8.27 (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) 7.83 {d, J=8.59 Hz, 1 H)
7.89 {t, J=5.68 Hz, 1 H) 8.07 (d, J=9.10 Hz, 1 H) 8.43 (d, J=5.31 Hz, 1 H). LC/VS (APCI, pos.).
405.20(M+H).
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C.0H3 NH ONCH3 CH3 CH3RP Ni-Clp\O p\0R9 B RP\\RgN\"0
N OH/N C32C0O3, DMF C A 20 Example 35 Preparation of
N,2-dimethyl-6-{[7-(2-pyrrolidin-1-ylethoxy)quinolin-4-ylJoxy}-1-benzofuran
- 3-carboxamide -74 O NHry ~CHx o\ o 'H NMR (300 MHz, DMSO-d6) b
ppm 1.63 (m, 4 H) 2.45 (m, 4 H) 2.79 (m, 5 H) 4.19 (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, | H) 7.23 (dd, J=9.14,
254 Hz,1H) 7.35(d, J=2.45Hz, 1 H) 7.55 (d, J=2.07 Hz, 1 H) 7.79 (m, |
H) 7.92 (d, J=4.52 Hz, 1 H) 8.16 (d, 5J=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
N,2-dimethyl-6-{[7-(2-morpholin-4-yleth ?()"/)quinolin-4-y|]oxy}-1-benzofura
n- 3-carboxamide w NH/CH, ~\o\0o O N 10 'H NMR (300 MHz,

%&jﬁa b ppm 2.57 (s, 3H) 2.73 (m, 5 H) 3.30 (m, 4 H) 3.53 (m, 4 H)
1 (t..J=5, H) 6.37 J=5.27 1 19 H) 7.37 (d,
oA 4 oy B Lo e Tkt
FAAPOEAAY 1)'8 16 (d, J=9.23 Hz, 1 H) 8.52 (d,
7\

A\

=

=
R 7
This compound was prepared according fo methods analogous to those described in
Examples 33-39.
'H NMR (400 MHz, DMSO-d6} & ppm 2.64 (s, 3 M) 3.88 (s, 3H) 6.40 (m, 1 H) 7.11 (m, 1 H) 7.21
(m, 2 H) 7.35 (d, J=2.53 Hz, 1 H) 7.80 (d, J=2.27 Hz, 1 H) 7.78 (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
(APCI, pos.): 426.10(M+H).
Example 41
Preparation of N-butyl-6-{(7-hydroxyquinolin-4-yi)oxy]-2-methyl-1-benzofuran-3-
carboxamide

This compound was prepared according to methods analogous fo 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,
3H)3.23 (m, 2 H)6.28(d, J=5.05 Hz, 1 H) 714 (m, 2 H} 7.18 (d, J=2.53 Hz, 1 H) 7.53 (d, J=2.02
Hz, 1 H)7.73 (d, J=8.59 Hz, 1 H} 7.99 (t, J=5.88 Hz, 1 H) 8.11 (d, J=0.10 Hz, 1 H) 8.45 (d, J=5.31
Hz, 1 H) 10.19 (s, 1 H). LC/MS (APCI, pos.): 391.20(M"H).
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J=5.27 Hz, 1 H). LC/MS (APCI, pos.): 462.10(M+H). Example 37 15
Preparation of
6-({7-[2-(dimethylamino)ethoxy]quinolin-4-yl}oxy)-N,2-dimethyl-1-
benzofuran-3-carboxamid e ' H, NH CH, CH, *"\\H,C,Nv'O /N 'HNMR
(300 MHz, DMSO-d6) 6 ppm 2.18 (s, J=5.84 Hz, 6 H) 2.58(s, 3H) 2.64 (t,
J=5.65Hz, 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, 1 H) 8.16 (d, J=9.23
Hz, I H) 8.52 (d, J=5.09 Hz, | H). LC/M%7(APCI, pos.): 420.20(M+H). -75-
Example 38 Preparation of
N,2-dimethyl-6-{[7-(2-piperidin-1-ylethoxy)quinotin-4-ylloxy}-1-benzofuran-
mide O nti CH, v O/ N 5 This compound was prepared
Brgeneiig tof fifelylenyidoyotis-teythost-Mastntstyim -iErephiphas33audpxamide
'H NMR (300 MHz, DMSO-d6) 5 ppm 1.324m#£#:H) 1.45 (m, 4 H) 2.42 (m,
4 H) 2.57 (s, 3 H) 2.67 (t, J=5.84 Hz, 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@&% Y{dd J=8.48, 2.26 Hz, 1 H)
7.22 (dd, J=9.14, 254HzIH)7 =2.45 Hz, | H) 7.55 (d, 10 J=2.07
Hz, 1 H) 7.78 (d, J=8.67 Hz, 1 dJ471Hz 1 H) 8.15 (d, J=9.23
Hz, I H) 8.52 (d, J=5.09 Hz, 1 )-gf LC/MS (APCI, pos.): 460.20(M+H).
Example 39 Preparation of o
N-buty LB (SRS ER HBRRAEH \ASERI0S 1R SBR1adh éziGHaHsrosthose. described in
EasbpleatéOcH, 15

"H NMR (400 MHz, DMSO-ds) § ppm 2.65 (s, 3 H) 2.84 (d, J=4.55 Hz, 3 H) 4.78 (d, J=5.31 Hz, 2
H) 5.34 (d, J=10.6%1 Hz, 1 H) 5.49 (m, 1 H) 6.13 {m, 1 H) 6.45 (d, J=5.31 Hz, 1 H) 7.24 (dd,
J=8.486, 215 Hz, 1 H) 7.33 (dd, /=9.08, 2.27 Hz, 1 H) 7.44 (d, J=2.27 Hz, 1 H) 7.63 (d, J=2.02 Hz,
1 H) 7.86 (d, J=8.34 Hz, 1 H) 7.98 (d, J=4.29 Hz, 1 H) 8.25 (d, J=6.35 Hz, 1 H) 8.80 (d, J=5.31
Hz, 1 H). LC/MS (APCI, pos.): 380.10(M"H).

Example 43 |

Preparation of N-isopropyl-6- [(T-methoxyqumolm-ﬁl-yl)oxy} ~2-methyl-1-benzofuran-3-
carboxamide

Z\ /;*O

HaC
Q ¢ >_CH3
¢

N+
i ﬁ ;—CH
o 2
CHg

‘This compound was prepared according to methods analogous to those described in
Examples 33-40 and 42.
H NMR (400 MHz, DMSO-d6) & ppm 1.20 (m, 8 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=8.22, 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) 8.60 (d, /=5.05 Hz, 1 H).
LC/MS (APCI, pos.): 391.10(M+H).
Example 44
Preparation of N-butyl-2-methyl-6-{[7-(2-pyrrolidin-1-ylethoxy)quinolin-4-yfJoxy}-1-
henzofuran-3-carboxamide
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This compound was prepared according to methods analogous to those
described in Examples 33-38. 'H NMR (400 MHz, DMSO-d6) b ppm 0.76
(t, J=7.45Hz,3H) 1.22 (m, 2 H) 1.38 (m, 2 H) 2,46 (s, 3 H) 3.13(m, 2 H)
3.77 (s, 3H) 6.27 (d, J=5.31 Hz, I H) 7.07 (dd, J=8.46, 2.15 Hz, 1 H) 7.13
(dd, 20 J=9.09, 2.53 Hz, | H) 7.25 (d, J=2.53 Hz, | H) 7.45 (d, J=2.02 Hz,
1 H) 7.63 (d, J=8.59 Hz, | H) 7.89 (t, J=5.68 Hz, 1 H) 8.07 (d, J=9.10 Hz, |
H) 8.43 (d, J=5.31 Hz, 1 H). LC/MS (APCI, pos.): 405.20(M+H). -76-
Example 40 Preparation of
6-[(7-methoxyquinolin-4-yl)oxy]-2-methkyl-N-pyridin-2-yl-I-benzofuran-3-
carboxamide =H, H10~//5 This compound was prepared according to
methods analogous to those described in Examples 33-39. 'H NMR (400
MHz, DMSO-d6) b ppm 2.64 (s, 3 H) 3.88 (s, 3 HYB“4® (m, 1 H) 7.11 (m, |
H) 7.21 (m, 2 H) 7.35 (d, J=2.53 Hz, | H) 7.66Nd, J=2.27 Hz, 1 H) 7.79
(m, 2 H) 8.13 (d, J=8.34 Hz, | H) 8.17 432 (dd, J=4.80, 1.01 Hz,
1 H) 8.53 (t, J=4.29 Hz, 1 H) 10.53 (sof ™). C/M$& 10 (APCI, pos.):
426.10(M+H). Example A% Prepagationsof
N-butyl-6-[(7-hydroxyquixoii 2-methyl-l-benzofuran-3-
carboxamide Qb QiR lbhe GOMPARHIHATRISRRRSEe described in
accordln o met% analogous to those described in Example 28. H
Fr\’fﬁ‘}l‘?-*?i §0d6b pm 0.86 (t, J=7.45 Hz, 3 H) 1.31 (m
ﬁWGﬁ4@JW BHIEO-4LH @D@sﬂ(% wé 833 HEb T2 W e fh%rFD 1.71
@ H)H.197¢hn 48334, BH) 75531 (d=I62102 2y 3138 )17. 2311 d,2048.56.%4413, 2 H)
W51 D98,2155-681h2. 4438 Kb @, 979 A9 Ha) T 50) BudG=boh 0] 2582, 20rh17.43 (d,

3 H%}szl(‘? (55 LSMS AP G 7R9S50); ﬁ%z?ﬁ&'\/‘l h')?a W7, J=6.06 Hz, 1 H) 8.24 (d,

J=8.10 Hz, 1 H) 8.60 (d, J=5.31 Hz, 1 H). LC/MS (APCI, pos.): 488.20(M+H).

Example 45
Preparation of N-butyl-2-methyi-6-{{7-(2-morpholin-4-ylethoxy)quinolin-4-yljoxy}-1-

benzofuran-3-carboxamide

Gty

7\

OO0

This compound was prepared according to methods analogous to those described in
Fxamples 33-40 and 42-44,
1 NMR (400 MHz, DMSO-dB) & 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, J=5.06 Hz, 1 H) 7.18
(dd, J=8.58, 2.02 Hz, 1 H) 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, 1 H) 7.73 {d, J=8.59 Hz, 1 H) 8.01 (t, J=5.81 Hz, 1 H) 8.16 (d, J=0.36 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-8-({7-[2-(dimethylamino)ethoxylquinolin-4-yi}oxy}-2-methyi-1-
henzofuran-3-carboxamide
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Example 42 Preparation of
6-{[7-(allyloxy)quinolin-4-ylloxy}-N,2-dimethyl-I-benzofuran-3-carboxamide
NH H3 0 CH3 I N CH2 This compound was prepared according to
methods analogous to those described in 5 Examples 33-40. 'H NMR
(400 MHz, DMSO-d6) 5 ppm 2.65 (s, 3 H) 2.84 (d, J=4.55 Hz, 3 H) 4.78
(d, J=5.31 Hz, 2 H) 5.34 (d, J=10.61 Hz, | H) 5.49 (m, 1 H) 6.13 (m, 1 H)
6.45 (d, J=5.31 Hz, | 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, | H) 7.63 (d, J=2.02 Hz, 1 H)
7.86 (d, J=8.34 Hz, | H) 7.98 (d, J=4.29#1z, | H) 8.25 (d, J=9.35 Hz, | H)
8.60 (d, J=5.31 10 Hz, 1 H). LC/MS (APCI, pos.): 389.10(M4H). Example
43 Preparation of o,
N-isopropyl-6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-1-benzofuran-3-
carboxamide H3C 0 CH3 1 it O~CH3 Q ~ N k15 This compound was
prepared according to methods analogo ose described in
Examples 33-40 and 42. 'H NMR (400 §8-d6) b ppm 1.20 (m, 6
H) 2.62 (s, 3 H) 3.33 (s, 3H) 3.95 (s,3.H) 4.14 (m, 1H)6.44 (m, 1H)
7.25 (d, J=2.02 Hz, IH)734%\(9QJ 2)2.40 Hz, 1 H) 7.42 (s, | H) 7.62
(s, 1H) 7.78 (d, J= 859H*i’ | H) 7.96 (d\ J=7.58 Hz, 1H?825(m 1 H)
8.60 (dTHESWBPPHIGI WAy, PRPATES MISSQUAIPTI (RRiNPTSoaNa OIS 1) *@%ﬁrﬂ?ﬁ@ ibed in
H eposadomaf 42-45.

NQURA-20d @ﬁﬂi"xﬁm&&@s Hefidiask: %i@)lhpxﬁ/(}ﬁ%mlmz@écmlgﬁy}zke(s 8H), 2.40(m,

benzotranss C%rs%?tx%% 94\"3 5311y, 7.17(dd, 11y, 7.22(dd, 1H), 7.36(d, 2H),
755, 1H), 7.73(d, 1H), 801(’: 1H) 8.6(d, 1H), 852(d, 1H). LCIMS (APCI, pos.:

462, 20(M+H).

Example 47
Preparation of N-butyl-2-methyl-8-{[7-(2-piperidin~1-ylethoxy)quinolin-4-yi]oxy}-1-

benzofuran-3-carboxamide

OO0
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) 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, 3 H) 2.63 (m, 2 H) 4.17 {t, J=5.68 Hz, 2 H) 6.37 (d, J=5.05 Hz, 1 H) 7.17 {(dd, J=8.48,
215 Hz, 1 M) 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=0.10 Hz, 1 H) 8.52 {d, J=5.05 Hz, 1
H). LC/MS (APCH, pos.): 502.20(M+H).
Example 48
Preparation of N-cyclopropyl-6-[(7-methoxyquinolin-4-yl)oxyl-2-methyl-1-benzothiophene-

3-carboxamide
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N This compound was prepared according to methods analogous to those
described in Examples 33-40 and 42-43. 1H NMR (400 MHz, DMSO-d6)
5 ppm 0.94 (t, J=7.33 Hz, 3H) 1.37 (m, 2 H) 1.56 (m, 2 H) 1.71 5 (m, 4 H)
2.57 (m, 4 H) 2.64 (s, 3 H) 2.89 (t, J=5.68 Hz, 2 H) 3.30 (m, 2 H) 4.27 (t,
J=5.94 Hz, 2 H) 6.45 (d, J=5.31 Hz, 1 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, J=2.53 Hz, | H) 7.62 (d, J=2.27
Hz, I H) 7.81 (d, J=8.34 Hz, | H) 8.07 (t, J=6.06 Hz, | H) 8.24 (d, J=9.10
Hz, 1 H) 8.60 (d, J=5.31 Hz, 1 H). LC/MS (APCI, pos.): 488.20(M+H).
Example 45 10 Preparation of - 80 -
N-butyl-2-methyl-6-{[7-(2-morpholin-4-ylethoxy)quinolin-4-ylJoxy}-1-
benzofuran-3-carboxamide CH3 CH, 0\ 0 This compound was prepared
according to methods analogous to those describgd in Examples 33-40
and 42-44. 15 1H NMR (400 MHz, DMSO-d6}5-gpm 0.86 (t, J=7.33 Hz, 3
H) 1.31 (m, 2 H) 1,48 (m, 2 H) 2.56 (s, 34 2(tJ556Hz 2 H) 3.53
(m 4H)421(t3568Hz 2H)637( 1H)716 (dd

H) 8.16 (d, J= 9.35 Hz, | H)"835 205 Hz, 1 H). LCIMS (APCI 005.):

504. ZOI(‘% fl'u, angm@ﬂJ&;é‘i@f LSRRI synthetic scheme depicted and described
N- buty- - [02 -(dimethylamino)ethoxy]quinolin-4- yI}oxy) -2-methyl-I-

Psofuran-3-carboxamide -79 CH, O NH CH, o CH, '\\ H3C'N~/~Q N
This compound was prepared according to methods @nalogous to thoge™
described in (,\:‘Z;)H ﬂl%j}; N 8c

BBy GGl
MBM H \m
a8A 485
o

48D

1.80Ck,

N

2 D>,

4A8-E

48

Toa solutibn of 8-methoxy-2-methyl-1-benzothiophene-3-carboxylic acid 48-A (g, 225
mmol) in CHCla (56 mi) was added BBrs (33 mi, 1M CH,Cl, solution) at —78°C. After being
stirred for 1 hour the cooling bath was removed. The reaction was stired at room temperailre
overnight. The reaction was quenched with water at 0°C. The mixture was extracted with EtOAc.
Insoluble was collected by filiration to yield 2.1 g of B-hydroxy-2-methyl-1-benzothiophene-3-
carboxylic acid (B). The organic layer was washed with brine, dried (MgS0,) 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 Cs,CO; (7 ¢, 21.6 mmol) in 40 ml of BMSO was heated to 120°C for 2 hours, poured info
water, acidified with AcOH to pH~8 and extracted with EtOAc (3 X 100 ml) and concentrated.
The residue was purified by silica gel chromatography using 5% AcOH in EtOAc fo offered 1.4 g
of 6~{(7-methoxyquinolin»4~yl)oxy}—2—methyi-1-benzothiophene~3~carboxyiic acid 48-D.

Compound 48-D (80 mg, 0.24 mmol) was dissolved in SoGi; (2 mi). The solution was
heated 1o reflux to 5 minutes. SOCI, was removed under vacuum. The residue was dissolved in
2 ml of CH,Cl, and cyclopropanamine 48-E (34 mg, 0.6 mmol) was added into. The solution was
stirred at room temperature for 20 minutes. The title compound 48 (79 mg) was isolated by silica

gel column using 5% MeOH in CHCl,.
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Examples 33-40 and 42-45. 'H NMR (400 MHz, DMSO-D6) S ppm 0.86(t,
3H), 1.32(m, 2H), 1.48(m, 2H), 2.18(s, 6H), 2.40(m, 5 2H), 2.56(s, 3H),
2.63(t, 2H), 4.18(t, 2H), 6.36(d, 1H), 7.17(dd, 1H), 7.22(dd, 1H), 7.36(d,

" 2H), 7.55(d, 1H), 7.73(d, 1H), 8.01(t, 1H), 8.16(d, 1H), 8.52(d, 1H).

LC/MS (APCI, pos.): 462.20(M+H). Example 47 10 Preparation of
N-butyl-2-methyl-6-{[7-(2-piperidin-1-ylethoxy)quinolin-4-ylJoxy}-1-
benzofuran-3-carboxamide qqqqq~~ CH, /i CHy O\ O O 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-dQ) S 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) 6.37 (d,
JHBPR 80 MHY, DB Qh) B6). 52 (b5 Hz) 68 )r7. 221 dd 1 IS HD 2B 5BnHIH) 3.93
:(s!:lgs F0efta) 78,27 iz 1 hw.izﬁéﬁ%(@mﬁ@,-%l E_I‘Rz ¥ H)746/3n(d 978489k Z ) 7.50
(R e et F Y (RSl R S BTl g d s
N%f/&bbﬂé@-@%ﬂ?@ﬂﬁé%&Hf%ﬁpl%-yi)oxy]-2-methyl-1-benzothiophene
Eammsd#®amide -80 P W CHB H3C,o This compound was prepared
Recpuelifiohtor ez gyntbticanahofemippittadetik rsesiietyhetope-48&yi-1-
RS ph AR S EA HExamide

Hs
N—CHg

O i '
CHy
5
iﬁ
HsCrgy N

This compound was prepared according to methods analogous to those depicted and

described in connection with Example 48, subsiituting the appropriate amine intermediate for
cyclopropyiamine {48-E).
*H NMR (300 MHz, DMSO-d8) & ppm 2.25 (s, 6 H) 2.63 (s, 3 H) 3.33 (m, 2 H) 3.43 (q, J=6.15 Hz,
2H)3.95 (s, 3H)6.46 (d, /=500 Hz, 1 H) 7.31 (m, 2 H) 743 (d, J=2.26 Hz, 1 H) 7.91 (m, 2 H)
8.23 (d, J=0.04 Hz, 1 H) 8.30 (f, J=5.37 Hz, 1 H) 8.81 (d, J=5.27 Hz, 1 H). LC/MS (APC!, pos.):
A38.10(M+H),

Example 50
Preparation of [{7-methoxyquinolin-4-yl)oxy}-2-methyl-N-propyl-1-benzothiophene-3-
carboxamide

CH,

o

This compound was prepared according to methods analogous to those depicted and
describad in connection with Example 48, substituting the appropriate amine intermediate for
cyGlapropylamine (48-E). '
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f MeO~~ 48A 4a. 4&0 NF~ >-NH 48.E 48 5 To a solution of
6-methoxy-2-methyl-1-benzothiophene-3-carboxylic acid 48-A (5 g, 22.5
mmol) in CH2CI2 (50 mi) was added BBr3 (33 ml, IM CH2CI2 solution) at
-78C. After being stirred for 1 hour the cooling bath was removed. The
reaction was stirred at room temperature overnight. The reaction was
guenched with water at 0C. The mixture was extracted with EtOAc.
Insoluble was collected by filtration to yield 21 g of
6-hydroxy-2-methyl-1-benzothiophene-3 10 carboxylic acid (B). The
organic layer was washed with brine,_dé' d (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,
2rfra mod) A DR ofdBMSPess he ate s 208) fossthaliks 2Bouses! tntoes (m,

e B Tl P A Ky b o s
Er kS B GGG 00 RO 1 ETORE (o IE TR 1P L 1 800 0, y=527
B2 (T HhetROAGGiicd pRaAiEAPIgtMethyl-1-benzothiophene-3-carboxylic
Beithdf-Br Compound 48-D (90 mg, 0.24 mmol) was dissolved in SoCI2 (2

P, FhGoRQ HOB- WitethAaka ARG el Rt auREIa 2. yyasyIenmstad-1-

gnderﬁl,chgrrlg;S];gr r%sid was dissolved in 2 ml of CH2CI2 and
%fgﬁrb anamine g-ﬁ"{' i mg, 0.6 mmol) was addedé to. The solution
was 20 stirred at room temperature for 20 minutes. title compound 48
(79 mg) was isolated by silica gel columngsin % Me@H in CH2CI2.
-81- 'H NMR (300 MHz, DMSO-d6) b ppm 0y&2#¥m, 2 H) 0.65 (m, 2 H)
2.51(s,3H)2.83(m,1H)3.93 (s, 366 (d, J=6.41 Hz, 1 H) 7.32 (dd,
J=8.76, 2.17 Hz, 1 H) 7.46 (m, 1 H) l, Ys7.80 (d, J=8.85 Hz, 1 H)
7.96 (d, J=2.07 Hz, 1 H) 8.37 (d, J$4.33 Hz, 1 H) 8.40 (s, 1 H) 8.78 (d,
J=6.41 Hz, 1 H). LC/MS (AR : 405.10(M+H). 5 Example 49

Preparation of HaCo N
N2 ety oo o ROl WO DR o ane

described in connection with Example 48, substituting the appropriate amine intermediate for.
cyclopropylamine {48-E).

'H NMR (300 MHz, DMSO-d6) 5 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, 3 H) 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) 8.81 (m, 1 H). LC/MS (APCI, pos.): 451.20(M+H).

Exampie 52

Preparation of N-cyclohexyt-6-{(7-methoxyquinolin-4-yljoxy]-2-methyl-1-benzothiophene-3-
carboxamide

CHs

Yy
S

HaCay

This compound was prepared according to metheds analogous to these depicted and

described in connection with Example 48, substituting the appropriate amine intermediate for
cyclopropylamine (48-E).

'H NMR (400 Mz, DMSO-d6) & ppm 1.33 (m, 4 H) 1.81 (m, 2 H) 1.75 (m, J=2.78 Hz, 2 H) 1.93

(m, 2 H) 2.62 (s, 3 H) 3.84 (m, 1 H) 4.01 (s, 3 H) 6.68 (d, J=6.06 Hz, 1 H) 7.3¢ (dd, J=8.84, 2.27
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N-CH, o NH CH3 H3C~o This compound was prepared according to
methods analogous to those depicted and 10 described in connection
with Example 48, substituting the appropriate amine intermediate for
cyclopropylamine (48-E). 'H NMR (300 MHz, DMSO-d6) 5 ppm 2.25 (s, 6
H) 2.63 (s, 3 H) 3.33 (m, 2 H) 3.43 (q, J=6.15 Hz, 2 H) 3.95 (s, 3 H) 6.46
(d, J=5.09 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 (t, J=5.37 Hz, | H) 8.61 (d, J=5.27 Hz, 1 H).
LC/MS (APCI, pos.): 15 436.10(M+H). Example 50 Preparation of
[(7-methoxyquinolin-4-yl)oxy]-2-methyl-M-propyl-1-benzothiophene-3-
carboxamide F3 CH3 05 20 H3C 0 J/ N This compound was prepared
according to methods analogous to those depicted and described in
crnnhegticn with/Examphs 43, sub3tiditihg=theainrob)iate amireso Hz, 1 H) 8.02 (¢,
I@I@@m@arerfpé Y EopenYIAmIng(48+F1d-82 43 NMR (PRAMEZ6.06 Hz, 1 H)
?rﬁﬁé)%% gfgﬁ%é 7.35 Hz, 3 H) 1.58 (m, 2H)261(s 3 H)3.28

¢ %?% td, J=5.27 Hz, 1 H) 7.30 (m, 2 H) 7.42 (d,

Exaromle$3 | H) 7.83 (d, J=8.85 Hz, | H) 7.92 (d, J=2.26 Hz, | H) 8.23 (d,

J%:Q)ethm ¢fH) & S8pent¥EE-IIGHitho N GBI i -Ihax AR -Hethyirpanggigphene-
(ARHopA8ide407.10(M+H). 5 Example 51 Preparation of
N-[3-(dimethylamino)propyl]-6-[(7-methoxyquinolin4-yl)oxy]-2-methyl-I- be

nzothiophene-3-carboxamide CH3 ONH

Sy

5
@
HaG s
3\0 N

This compound was prepared accerding io methods analogous o those depicted and
described in connection with Example 48, substitufing the appropriate amine intermediate for
cycloprapylamine (48-E).

H NMR (400 MHz, DMSO-dg) & ppm 1.57 (m, 4 H} 1.71 {m,‘z H) 1.83 (m, 2 H) 2.60 (s, 3 H) 3.95
(s, 3 HY 4.31 (m, 1 H) 6.46 (d, J=5.05 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, J=2.27 Hz, 1 H) 8.24 (d, J=9.10 Hz, 1 H) 8.36 (d, J=7.33 Hz, 1 H) 8.61
(d, J=5.31 Hz, 1 H). LC/MS (APCI, pos.): 433.10(MH).

Example 54

Preparation of 6-[(7-methoxyquinolin-4-yfjoxy]-2-methyl-N-(pyridin-3-yimethyl)-1-
benzothiophene-3-carboxamide

This compound was prepared accerding to methods analogous to those depicted and
describad in connection with Example 48, subsfitufing the appropriate amine intermediate for
cyclopropylamine (48-E).

*H NMR {400 IiHz, DMSO-d5) & ppm 2.63 (s, 3 H) 3.5 (s, 3 H) 4.57 (d, J=6.06 Hz, 1 H} 6.48 (d,
J=531 Hz, 1 M) 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, /=8.00 Hz, 1 H) 8.50 (dd, /=4.80, 1.62 Hz, 1 H)
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NH CH3 S H3"1/N This compound was prepared according to methods
analogous to those depicted and 10 described in connection with
Example 48, substituting the appropriate amine intermediate for
cyclopropylamine (48-E). 'H NMR (300 MHz, DMSO-d6) 6 ppm 1.80 (m, 2
H) 2.36 (s, 6 H) 2.58 (m, 2 H) 2.63 (s, 3H) 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, |
H) 8.45 (m, | H) 8.61 (m, 1 H). LC/MS (APCI, pos.): 451.20(M+H). 15
Example 52 Preparation of
N-cyclohexyl-6-[(7-methoxyquinolin-4-y)oxy]-2-methyl-lI-benzothiophene-3
- carboxamide O NIH CH3 or, H3C-ol / N This compound was prepared
according to methods analogous to those depicted and 20 described in
e@INEectiansviih, ExanaEe @8, sulyshting they dppromdaite, antineC/MS (APCH, pos.):
iﬁgqm@ﬁﬁgfte for cyclopropylamine (48-E). 'H NMR (400 MHz, DMSO-d6)
mlél %3 (m,4H)1.61 (m,2H)1.75(m,J=2.78 Hz, 2 H) 1.93 (m, 2 H)

: .o H) 3.84 (m, I H) 4.01 (s, 3 H) 6.68 (d, J=6.06 Hz, | H) 7.39 (dd,
Frepapationof S -ysrexypynaliney iyl omsthy-prpropy)-Hiantethiophiese-3-
ekrbxeniAs7 (d, J=8.59 Hz, 1 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 H#:1 H). LC/MS (APCI,
pos.): 447.10(M+H). Example 53 5 Prepar ion}Q
N-cyclopentyl-6-[(7-methoxyquinolin-4-yl)ox 5-methyl-|-benzothiophene-
3-carboxamide XO NH CH3 CHe

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-dB) & ppm 0.99 (g, J=7.16 Hz, 3 H) 1.62 (m, 2 H) 2.85 (d, J=6.08 Hz,
3H)332(m, 2 H) 841 {t, /=568 Hz, 1H)7.24 (m, 1) 7.32 (m, 2 H) 7.86 {m, 1 H} 7.93 (d,
J=4.29 Hz, 1 H) 8.21 {dd, /=8.59, 6.57 Hz, 1 H) 8.40 (s, 1 H) 8.57 {, J=5.68 Hz, 1 H) 10.20 (d,

=5.32 Hz, 1 H). LC/MS (APCI, pos.): 393.1(M+H).

Example 56
Preparation of N-cyclopentyi-6-{(7-hydroxyquinoiin-4-yl)oxy]-2-methyi-i-benzothiophene-3-
carboxamide

HO
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, DMS0-d86) 8 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, J=5.05 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 M) 8,28 (d, /=7.33 Hz, 1 H) 8.46 (d, J=5.05 Hz, 1 H) 10,18 (s, 1 H).
LC/IMS {(APC!, pos.): 419.1(M-+H).



H3C~C '/ 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 10
cyclopropylamine (48-E). 'H NMR (400 MHz, DMSO-d6) b ppm 1.57 (m, 4
H) 1.71 (m, 2 H) 1.93 (m, 2 H) 2,60 (s, 3 H) 3.95 (s, 3H) 4.31 (m, | H)
6.46 (d, J=5.05 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, J=2.27 Hz, 1 H) 8.24 (d, J=9.10 Hz, 1 H) 8.36 (d,
J=7.33 Hz, I H) 8.61 (d, J=5.31 Hz, 1 H). LC/MS (APCI, pos.):
433.10(M"H). 15 Example 54 Preparatjgn of
6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-N-(pyridin-3-yimethyl)-1-
benzothiophene-3-carboxamide 0 NH CH3 H3C10 / This compound was
premaledraccording to methods analogous to those depicted and 20
BRYGHARM Bt mﬁfﬂﬁﬁﬁﬁtﬁyﬂﬁhxﬁ)iﬁﬁﬂrﬂle-ﬂﬂhwhﬁﬂﬂmw:ﬂwmaﬂmﬂﬁmyl-1-
meglmt Izq}{]c%opropylamlne (48-E). 'H NMR (400 MHz,
ppm H) 3.95 (a, 3 H) 4.5 (d, J=6.06 Hz, | H) 6.48
(d, J=5.31 Hz, IH)732(m 2 H) 7.41 (m, 1 H) 743:4d, J=2.27 Hz, | H)
7.82 (m, 1H)7.86 (d, J=8.84 Hz, | H) 7.94 (d,3£2.27 Hz, | H) 8.23 (d,
J=9.09 Hz, | H) 8.50 (dd, J=4.80,1.52 Hz, +84- 8.61 (d, J=5.05Hz, 1
H) 8.63 (d, J=1.77 Hz, 1 H) 8.97 (t, J= z, | H). LC/MS (APCI, pos.):
456.10(M" H). Example 55 Preparati CH,
6-[(7-hydroxyquinolin-4-yl)oxy]-2-nyethyl-N- propyl 1-benzothiophene-3- 5

carboxamide CH NH .~\\i~ $ HO / N This compound was
prepared using methods & 0 those depicted and described
5 This compound was prepared using methods analogous to those depicted and described

in Examples 48, 33 and 28, using the appropriate starting materials.

4 NMR (400 MHz, CHLOROFORM-d) 8 ppm 2.46 (d, J=4.04 Hz, 6 H) 2.68 (d, J=4.55 Hz, 3 H)

283 (s, 2 H)3.76 (m, 2 H)6.30 (s, 1 H)6.88 (s, 1 H} 7.10 (s, 1 H) 7.26 (d, J=5.05 Hz, 1 H) 7.37

(s, 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, 1 H} 8.30 {s,
10 1 H}. LC/MS (APCI, pos.): 422.1(M+H).

Example 58

Preparation of N—[S-(dimethylamino}propy!]us-[(’r-hydroxyquinoiin-ti-yl)oxy]-z-methy!-’l-

benzothiophene-3-carboxamide

Fra
/—/—N o,
NH
CHy
o ]
jos
HO '
15 This compound was prepared using methods analogous to those depicted and described

in Examples 48, 33 and 28, using the appropriate starting materials.

1 NMR (400 MHz, DMSO-d8) & 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) .30 (d, J=5.31 Hz, 1 H) 7.13 (dd, J=8.10,2.27 Hz, 1 H) 7.22 (m, 3H) 7.78

(d, J=8.84 Hz, 1 H) 7.84 (d, J=2.27 Hz, 1 H) 8.10 {d, J=0.10 Hz, 1 H) 8.36 {, J=5.56 Hz, 1 H) 8.46
20 (d, J=5.31 Hz, 1 H) 10.19 (s, 1 H). LCMS (APCI, pos.}: 422, 1(M+H).
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in Examples 48, 33 and 28, using the appropriate starting materials. 'H
NMR (400 MHz, DMSO-d6) 6 ppm 0.99 (q, J=7.16 Hz, 3 H) 1.62 (m, 2 H)
2.65 (d, J=6.06 Hz, 10 3 H) 3.32 (m, 2 H) 6.41 (t, J=5.68 Hz, 1 H) 7.24
(m,1H)7.32 (m, 2H) 7.86 (m, | H) 7.93 (d, J=4.29 Hz, 1 H) 8.21 (old,
J=8.59, 6.57 Hz, | H) 8.40 (s, | H) 8.57 (t, J=5.68 Hz, 1 H) 10.29 (d,
J=6.32 Hz, | H). LC/MS (APCI, pos.): 393.1(M+H). Example 56
Preparation of
N-cyclopentyl-6-[(7-hydroxyquinolin-4-yt)oxy]-2-methyl-I-benzothiophene-3
- 15 carboxamide o CH3 ,". HO\ XS [—h@_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,
MSppmlSO(m 4H)161(m,2H)1.85(m 2H)252(s 3H)

a%gs@ﬂ‘d r@yﬂﬁﬁ&ﬁlu Ib —Eq:'n% i%?ng Zl
zj(lé 2H) 7 4HzIH) 82 (d, HzI d
RFPnERG ““2 ?é T 05 Hz, | H) 10.18 (s . ﬂ)“. LC/MS (APCI

pos) 419.1(M+H). -85- Example 57 Preparatlm
“N-[2-(dimethylamino)ethyl]-6-[(7-hydroxyqdqolip-4 xy]-2-methyl-I- b e

a

mothiophene3carboxamide NCH3 p C NCH f~0 CH H3
..~ Ho 5 This compound was prepa SI jg-#rethods analogous to

those depicted and described in Efampsles%8, 33 and 28, using the
appropriate starting materials (400 MHz, CHLOROFORM-d) 5
ppm 2.46 (d, J=4.04 Hz, 6HO (\l J=4.55 Hz, 3 H)

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-d8) 8 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, 1.84 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 (s, 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 (t, J=6.08 Hz, 1 H) 10.38
{s, 1 H). LC/MS (APCI, pos.}; 442.1(M+H).

Exampie 60

Prepération of N,2-dimethyl-6-{[7-(trifluoromethyl)quinolin-4-y{joxy}-1-benzothiophene-3-

carboxamide
o ey

NH
Chz
o pod
{

This compound was prepared according io methods analogous fo those descrived in
Scheme I and Example 21, using ihe appropriate stariing materials.
"H NMR (400 MHz, DMSO-d6) 8 ppm 2.63 (s, 3 H) 2.85 (t, J=4.93 Hz, 3 H) 8.78 (d, J=5.05 Hz, 1
H) 7.37 (dd, J=8.84, 2.27 Hz, 1 H) 7.81 (d, J=B.84 Hz, 1 H) 7.95 (dd, J=8.84, 1.52 Hz, 1 H) 7.99
(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).
LC/MS (APCL, pos.): 417 . 1(M+H),
Example 671
Preparation of N,2-dimethyl-6-{[7-(trifluoromethyl)quinolin-4-ylJoxy}-1-benzofuran-3-
carboxamide



2.83(s,2H)3.76 (m, 2H) 6.30 (s, | H) 6.98 (s, | H) 7.10 (s, | H) 7.26 (d,
J=5,05Hz, I H) 7.37 (s, 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, 1 H) 8.30 (s, 10 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-I-
benzothiophene-3-carboxamide /CH3 H3 NH CH3 O $ HO 15 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-dgy 6 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, I H) 7.13 (dd, J=9.10, 2.27 Hz, 1 H) 7.22 (m, 3 H) 7.78 (d, J=8.84 Hz,
I H) 7.84 (d, J=2.27 Hz, 1 H) 8.10 (d, J=9.10 F g{jff) 8.36 (t, J=5.56 Hz, 1
H) 8.46 20 (d, J=5.31 Hz, | H) 10.19 (s, | H).

422.1(M+H). -86- Example 59 Preparati¢
6-[(7-hydroxyquinolin-4-yl)oxy]-2-methy
benzothiophene-3-carboxamide O-H, .
prepared using methods analfgaus.to thiose depicted and described in
Examples 48, 33 and 28, using the apPropriate starting materials. 'H NMR

400 MHz, DMSO-d6) 5 ppm 2.56 (s, 3.H) 4.49 (d, J=6.06 Hz, 2 H) 6.37 . .
(0, 15 TRV EoS 59 G TS B R PR P8 Bt
Jepguesl 7R H2nd Prmpie frid fanggsing Be ppPrapaty sterting melges Hz, |

Hj R (eh 85 SO ROAPRMBE) Gphrl 2.851(8, (6 1J73@93H 310B0s BY430 (s, 1 H)
(g.eéfs‘,‘,?%%‘%?' () Bebds (e, 59 3823, Ly 96k (9-7.5918:8011 833606 H) 8.53 (¢,
HE, 5088 75 s, 1 H). LOMS (AP, pos.): 401.1(H).

Example 62
Preparation of 6-[(7-methoxyquinolin-4-yljoxy]-2-methyi-N-(3-morpholin-4-yipropyl)-1-

benzothiophene-3-carboxamide

: f\
H
:5\0 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 (300 MHz, DMSO-d8) 8 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, /=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, J=2.26 Hz, 1 H} 8.37 (d,
J=9.04 Hz, 1 H) 8.52 (t, J=5.75 Hz, p H} 8.77 (d, J=5.46 Hz, 1 H) 8.52 (s, 1 H). LC/MS (APCI,
pos.): 491.2 (M+H).
Example 63
Preparation of N-cyclopropyl-6-[(7-methoxyquinolin-4-yljoxy]-2-methyl-1-benzofuran-3-
carboxamide
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(s, I H). LC/MS (APCI, pos.): 442.1(M+H). Example 60 Preparation of
N,2-dimethyl-6-{[7-(trifluoromethyl)quinoiin-4-ylloxy}-1-benzothiophene-3-
carboxamide 0 {CH3 CH3 H O\S FF/N 15 F This compound was
prepared according to methods analogous to those described in Scheme
| and Example 21, using the appropriate starting materials. 'H NMR (400
MHz, DMSO-d6) 5 ppm 2.63 (s, 3 H) 2.85 (t, J=4.93 Hz, 3 H) 6.78 (d,
J=5.05Hz, | 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) 7.99 20 (d, J=2.27 Hz, 1 H) 8.27 (m, | H)
8.41 (s, 1 H) 8.60 (d, J=8.84 Hz, | H) 8.8%8 (d, J=5.31 Hz, 1 H). LC/MS
(APCI, pos.): 417.1(M+H). Example 61 Preparation of
N,2-dimethyl-6-{[7-(trifluoromethyl)quinolin-4- yI]oxy} 1-benzofuran-3-
carboxamide -87 0 OH, rNH CH3 O\0 FF % This compound was
prepared according to methods analogous scribed in

7.32 (s, 1 H) 7.78 (d, J= 73314\2 @ 4] (s, | H) 8.53 (d, J=7.07 Hz, | H)
8.75 (s, 1 H). LC/MS (APCI, p .1(M+H). Example 62 Preparation
of 6-[(7- Tﬂ@t‘?ﬂf&%ﬁ%ﬁ‘ﬁpﬁ;eﬁi’)‘&yjsﬁ’%ﬁ Fiﬁ@’?ﬂ%%ﬁotﬁﬁsﬂ SApPESyRG described

in Exampies 48, 33 and 28, using the appropriate starting materials.

"H NMR (300 MHz, DMSO-d8) & pom C.55 (m, J=3.86, 3.85 Hz, 2 H) 0.65 (m, 2 H) 2.53 (s, 3 H)
2.80 (m, 1 H) 3.87 {5, 3 H) 6.36 (d, /=5.09 Hz, 1 H) 7.15 (dd, J=8.48, 2.07 Hz, 1 H) 7.23 (dd,
J=8.14, 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, /=848 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=5.00 Hz, 1 H). LC/MS (APCY, pos.):
380, 1{M+H).

Example 64
Preparation of 6-[{7-methoxyquinolin-4-yloxy]-2-methyl-N-(3-morpholin-4-ylpropyl}-1-

0 N
g/\/\ Lo
N—CHy
's; 8]
20
HaCpy N/

This compound was prepared using methods analogous to those depicted and described

benzofuran-3-carboxamide

in Examples 48, 33 and 28, using the appropriate starting materials.

' NMR (300 MHz, DMSO-d6) & 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=8.14,
254 Mz, 1 W) T.B2 {d, J=2.84 Hz, 1 M) 7.73 (d, J=2.26 Mz, 1 H) 7.92 (d, J/=8.48 Mz, 1 H} 8.19 (m,
1H) 8.34 (d, J=8.23 Hz, 1 H) 8.69 (d, J=56.27 Hz, 1 H). LC/MS (APCI, pos.): 476.2(M+H).

Example 65
Preparation of 6-[{7-methoxyquinolin4-yljoxy]-2-methyi-benzofuran-3-carboxylic acid (3-

dimethylamino-propyl})-amide
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benzothi op h ene-3-carboxamide 0 \\ h 10 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 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) 7.39 (dd, J=8.76, 2.35 15 Hz, | H) 7.44 (m, | H) 7.47 (s, 1 H) 7.91 (d,
J=8.67 Hz, | H) 8.03 (d, J=2.26 Hz, | H) 8.37 (d, J=9.04 Hz, 1 H) 8.52 it,
J=5.75Hz, 1 H) 8.77 (d, J=5.46 Hz, 1 H) 9.52 (s, 1 H). LC/MS (APCI,
pos.): 491.2 (M+H). Example 63 Prepagation of
N-cyclopropyl-6-((7-methoxyquinolin-4-yl)oxy]-2-methyl-1-benzofuran-3-
20 carboxamide -88 Hy D/ H3\o | ~} This compound was prepared using
methods analogous to those depicted and descri ef‘in Examples 48, 33
and 28, using the appropriate starting m eri;&%l\LMR (300 MHz,

7, 2 H) 0,65 (m, 2H)253(s,3
-89 Hz, | H) 7.15 (dd, J=8.48,
2.07 Hz, 1'H) 7.23 (dd, J=9.14, 2.5 , T H) 7.35 (d, J=2.45 Hz, 1 H)
7.54 (d, J=2.07 Hz, | H). 7.68 i@?l Hz, 1 H) 8.12 (d, J=3.77 Hz, | H)
8.17 (d, J=9.23 Hz, | H) 8524€ 09 Hz, 1 H). LC/MS (APCI, pos.):
389 1(Mi k@orﬁﬁiﬁﬂméﬂréﬁﬁﬁ%ﬁ@ﬂ%&g analogous to those depicted and described

[‘% methoxy gl% ud?%%]a%_ia rr%,\%h |- gla&%%%QM$ln -4-ylpropyl)-1-
'H NMR 300 MHz Di\%égr—g%) & 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,
064 Hz, 1 H) 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) 8.18 (1,
J=5.46 Hz, 1 H) 8.24 (d, J=9.23 Hz, 1 H) 8.80 (d, J=5.27 Hz, 1 H). LC/MS (APCI, pos.): 434.2
(M+H).

Example €6

Preparation of 6~{(7-methoxyquinoIin-4-yl}oxy]-z-methyg-N-(pyridin~2—ylmethyl}-1-

benzofuran-3-carboxarmide

=

o N/

OO

This compound was prepared using methods analogous to those depicted and described
in Examples 48, 33 and 28, using the appropriate starting maierials.
TH NMR (300 MHz, DMSO-d6) & 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 HY 7.73 (m, 1 H}
7.85 (d, J=8.48 Hz,' 1 H) 8.17 (d, J=0.04 Hz, 1 H) 8.48 (dd, J=4.05, 0.85 Hz, 1 H} 8.53 (d, J=527
Hz, 1 H) 8.58 {m, 1 H). LC/MS (APCI, pos.): 440.1(M+H).
Example 67
Preparation of N—(a-hydrcxypropyl)—ﬁ-{(?-methoxyquinolin~4—yi)oxy1~2-methyl-1-
benzofuran-3-carboxamide
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H3C-O N This compound was prepared using methods analogous to
those depicted and described in Examples 48, 33 and 28, using the
appropriate starting materials. 15 'H NMR (300 MHz, DMSO-d6) 5 ppm
1.83 (m, 2 H) 2.42 (m, J=24.11 Hz, B H) 2.74 (s, 3 H) 3.66 (m, 4 H) 4.04
(s, 3H) 6.54 (d, J=5.27 Hz, | H) 7.34 (dd, J=8.57, 2.17 Hz, 1 H) 7.40 (dd,
J=9.14, 2.54 Hz, 1 H) 7.52 (d, J=2.64 Hz, | H) 7.73 (d, J=2.26 Hz, | H)
7.92 (d, J=8.48 Hz, 1 H) 8.19 (m, | H) 8.34 (d, J=9.23 Hz, 1 H) 8.69 (d,
J=5.27 Hz, | H). LC/MS (APCI, pos.): 476.2(M+H). 20 Example 65
Preparation of

6-[(7-methoxyquinolin-4-yl)oxy]-2- methyPbenzofuran-3-carboxylic acid (3-
d imethylam i no-propyl)-amide -89 O \\ LYNCH' p ~ 0 This compound
was prepared using methods analogous to those fcted and described
in Examples 48, 33 and 28, using the apprg riargi?gﬁng materials. 'H
NMR (300 MHz, DMSO-dQ) 5 ppm 1.70 (m,;2'H) 2.15 (d, J=3.96 Hz, 6 H)
2.65 (s, 3 H) 3.32 5(m, 4 H) 3.95 (s, ,J=5.27 Hz, I H) 7.25
(dd, J=8.48, 2.07 Hz, 1 H) 7.30 (dd, ,02 54 Hz 1H)7.42 (d, J=2.64
Hz, 1 H) 7.63 (d, J=2.26 Hz, 1 (d, J=8.67 Hz, | H) 8.16 (t, J=5,46
Hz, 1 H) 8.24 (d, J=9.23 ng,\l .6QJ(d, J=5.27 Hz, 1 H). LC/MS (APCI,
pos.): 434.2 (M+H). Exampl€ 66 10'Preparation of

6-[(7-mBS SRR |‘f‘iaﬂ%FF)6'<3€§j’ zswvewﬁmawmw ‘ihesthppipted and described
lreBzofipiery-3-8aHnd)Z8mising 10=@piropHHE TriTingsrederigaund was prepared

UgiRgENSIadeADMes0S &Wﬁ@ﬂﬂp@m@mmwﬁaﬁ%m&w@pk@% H) 4.57
Ty T e
o538 95 (o s Bt (e M S AR D Epribdo te. 1 )
Jir% 07 H’ZQ WM 7L T8 §i9e CdH)"Wﬁ*{d'l BE-8.28/8 £AROH pes 1 A08.,1049104 Hz,
IErudBeild, J=4.05, 0.85 Hz, 1 H) 8.53 (d, J=5.27 Hz, | H) 8.58 (m, 1 H).
AR OR 51 NR Y A48 1 M o1-3-y1)-6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-1-

henzothiophene-3-carboxamide

Sy
'rgc\ ' 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 (300 MHz, DMSO0-d6) 5 ppm 2.54 (s, 3 H) 3.95 (s, 3 M) 4.87 (s, 1 H} 6.54 (d, /=5.27 Hz,
1 H)6.86 (s, 1 H) 7.33 (m, 2 H) 7.44 (d, J=2.45 Hz, 1 H) 7.58 (d, J=8.87 Hz, 1 H) 7.96 (d, J=2.26
Hz, 1 H) 8.26 (d, J=8.04 Hz, 1 H) 8.66 (d, J=5.27 Mz, 1 H). LC/MS (APCI, pos.): 447.0 (M-+H).
Example 69
Preparation of 6-[(7-hydroxyquinolin-4-yi)oxy]-N-isopropyl-2-methyl-1-benzofuran-3-
carboxamide
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Example 67 20 Preparation of

N-(3-hydroxypropyl)-6-((7-metho)cyquinolin-4-yi)oxy]-2-methyl-I-

benzofuran-3-carboxam id e -90- H,C\O 1/ 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

(300 MHz, DMSO-d6) b ppm 1.75 (m, 2 H) 2.64 (s, 3 H) 3.34 (nn, 4 H)

3.94 (s, 3H) 4.57 5(s, 1 H) 6.44 (d, J=5.27 Hz, 1 H) 7.23 (dd, J=8.57,

2.17 Hz, 1 H) 7.30 (dd, J=9.04, 2.64 Hz, | H) 7.42 (d, J=2.45 Hz, 1 H)

7.62 (d, J=1.88 Hz, | H) 7.82 (d, J=8.48 ]z, | H) 8.06 (t, J=5.46 Hz, 1 H)

8.24 (m, J=9.04 Hz, 1 H) 8.59 (d, J=5.27 Hz, 1 H). LC/MS (APCI, pos.):

407.1(M+H). Example 68 Preparation of

N-(5-hydroxy-IH-pyrazol-3-yl)-6-[(7-methoxyquinglin-4-yl)oxy]-2-methyl-1-

10 benzothiophene-3-carboxamide aH \\ NNE ;&his compound was

prepared using methods analogous to those,depicted and described in

Examples 48, 33 and 28, using the appropriaje Starting materials. 'H NMR

(300 MHz, DMSO-d6) 6 ppm 2.54 (s, 3 : , 3 H) 4.87 (s, 1 H) 6.54

(d, J=5.27 Hz, 151 H) 6.86 (s, 1 H) % 2 H) 7.44 (d, J=2.45 Hz, 1 H)

7.58 (d, J=8.67 Hz, 1 H) 7.96 (d.ds226 Hz, | H) 8.26 (d, J=9.04 Hz, | H)

8.66 (d, J=5.27 Hz, 1 H). LC/M Cl pos.): 447.0 (M+H). Example 69

Preparation of T . :

6-[(7-hy i A 2\ AT R PRSP FRRBRTRT- Ot PRIty and described

clarbearameritt-93 ana PEYIPINR 2 PHAE FRFIGIgRBMSound was prepared

USingIm e2bo i1 mASgeds) toptino $eTi@pistaodin] gleseAbes 3iR)Bxetnpladd) 5.16 (d,

48.53% i3 BSiNaThe [APPEP RIS FAHING MAFRHAIS . J=2 07 Hz, 1 H) 7.57 (d, J=8.48
Hz, 1 H) 7.76 (d, J=7.54 Hz, 1 H) 8.00 (d, J=9.04 Hz, 1 H) 8.33 (d, J=5.09 Hz, 1 H) 10.10 (s, 1 H).
LC/MS (APCI, pos.): 477.1 (M+H).

Example 70
Preparation of 6-[{7-hydroxyquinolin-4-yljoxy]-N-isopropyl-2-methyi-1-benzothiophene-3-

carboxamide

This compound was prepared using methods analogous fo those depicted and described
in Examples 48, 33 and 28, using the appropriate stariing materials,
*H NMR (300 MHz, DMS0-d8) § ppm 1.17 (d, J=6.59 Hz, 6 H) 2.57 (s, 3 H) 3.30 (s, 3 H) 4.14 (m,
1H)8.35 (d, J=5.27 Mz, 1 H) 7.238 {m, 3 W) 7.78 (d, J=B.87 Hz, 1 H) 7.88 (d, J=2.26 Hz, 1 H) 8.16
{d, J=0.04 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



10

16

'H NMR (300 MHz, DMSO-d6) 6 ppm 1.02 (d, J=6.59 Hz, 6 H) 2.42 (s, 3
H) 3.96 (m, 1 H) 6.16 (d, 5J=5.27 Hz, | H) 7.02 (m, 3 H) 7.07 (d, J=2.07
Hz, 1 H) 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, 1 H) 8.00 (d, J=9.04 Hz, 1 H) 8.33 (d, J=5.09 Hz, 1 H) 10.10 (s, 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 H30O YCH3 o/ This compound was prepared using
methods analogous to those depicted and described in Examples 48, 33
and 28, using the appropriate starting_mgaterials. 'H NMR (300 MHz,
DMSO-d6) 6 ppm 1.17 (d, J=6.59 Hz, 6 H) 2.57 (s, 3 H) 3.30 (s, 3H) 4.14
(m, 151 H) 6.35 (d, J=5.27 Hz, 1 H) 7.23 (m, 3 H) 7.79 (d, J=8.67 Hz, 1
H) 7.88 (d, J=2.26 Hz, | H) 8.16 (d, J=9.04 Hz, "}) 8:25 (d, J=7.72 Hz, 2
H) 8.52 (d, J=5.27 Hz, | H) 10.31 (s, 1 H). LCA{S (APCI, pos.):
393.1(M+H). Example 71 Preparation of
N-isopropyl-6-[(7-methoxyquinolin-4-yl)c \ethyl-1-benzothiophene-3-

20 carboxamide -92 H,c ~C.Hy NH CH3 #C~ / N This compound was
prepared using methods analogous t¢ those depicted and described in
Examples 48, 33 and 28, usin ppyopriate starting materials. 1H

NMR (300 MHz, DMSO-@8). 22 (d, J=6.41 Hz, 6 H) 2.67 (s, 3 H)
4.01 (s,.3H)4.22 (m, 51 H)6,52(d, J=5.27 H II;Q?. 8% 2H)7.49
(6, - 06 0 B VAP o e SO S s g b sgerees
(0l E3aronies 44739 a9 8835s{es the ApopIiRla 889 18EET9E5.27 Hz, 1 H).

[CHWMS (AP @Hzp 0815 Q167). 3 (M- H)? GERERAIZFREPARA HON. ORSTHE 4.22 (m,

@Q)MBQH{ NRS O EXAVIBI-ES 213 T (@ y=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=7.81 Hz, 1 H) 8.68 (d, J=5.27 Hz, 1 H}.
LC/MS (APCH, pos.): 407.1 (M+H).

GENERAL PREPARATION OF THE CONMPOUNDS OF EXAMPLES T2 TO 74

These compounds were prepared according to the reaction scheme depicted below and
using methods analogous to those described in connection with Schemes [ and IV (described
hereinabove}.

Q

OH
A
} [ [ i GHj
see Scheme | HO o

O, = 00
F/F}\O NH; 7l\CJ N/

see general prep.

Scheme 2
O

OH | Q R
NCH, (_H
o ®) CH;
NH,R' o O
e
g 0 N seg Scheme IV ':?l\o N/

Example 72
Preparation of N-isopropyl-2-methyl-6-{[7-(trifluoromethoxy)quinolin-4-ylJoxy}-1-
benzofuran-3-carhoxamide



10 These compounds were prepared according to the reaction scheme
depicted below and using methods analogous to those described in
connection with Schemes | and 1V (described hereinabove). OH see
Scheme I | HO O CH3 F F O NHZ F O see general prep. Scheme 2 0 OH
OR" CH3H OIO CH3 NH2R'OF/F\p FF )'/ F O see Scheme IV (
15 F O N Example 72 Preparation of
N-isopropyl-2-methyl-6-{{7-(trifluoromethoxy)quinolin-4-ylJoxy}-1-
benzofuran-3-carboxam id e -93 o cH, 1,0 'H NMR (300 MHz,
CHLOROFORM-d) 5 ppm 1.33 (d, J=834 Hz, 6 H) 2.74 (s, 3 H) 4.36 (m,
J=6.41 Hz, 1 H) 5.67 (d, J=7.72 Hz, | 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, I H) 7.95 (s, 1 H) 8.45 (d, J=9.04Hz, #H) 8.69 (d, J=4.71
Hz, 1 H). LC/MS (APCI, pos.): 445.0 (M+H). Exafhple 73 Preparation of
N-cyclopropyl-2-methyl-6-([7-(trifluorongeth jinolin-4-yl}oxy}-1-
benzofuran-3-carboxamide o o
. S

F)NOZ?
T NMR (300 MHz, CHLOROFORM-d) 5 ppm 1.33 (d, J=6.41 Hz, 6 H) 2.74 (s, 3 H) 4.36 (m,
=6.41 Mz, 1 H) 5.87 (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 HY 7.95 (s, 1 H) 8.45 {d, J=8.04 Hz, 1
H) 8.69 (d, J=4.71 Hz, 1 H). LC/MS (APCI, pos.): 445.0 (M+H).

Example 73
Preparation of N’-cyc!opropyl-z-methy!-Bu{[T-(triﬂuoromethoxy)quinoIin@-yE]oxy}A~ _

bhenzofuran-3-carboxamide
c
NH
N,
=}
“ @5?
/E\a 7

't 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, 3 H) 2.94 (m, 4 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=0.14, 1.79 Hz, 1 H) 7.70 (d, J=8.48 Hz, 1H) 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-8-{[7{trifluoromethoxy)quinotin-4-yijoxy}-1 -henzofuran-3-

i
a

NH

\ o

carboxamide

4G

‘L NMR (400 MHz, CHLOROFORM-d) 5 ppm 1.00 (f, J=7.33 Mz, 3 H) 1.47 (m, 2 H) 1.67 (m, 2 M)
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, 1.88 Hz, T H) 7.32 (¢,
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15

10 'H NMR (300 MHz, CHLOROFORM-d) 6 ppm 0.69 (m, 2 H) 0.93 (m,
J=6.97,5.46 Hz, 2 H) 2.75 (s, 3 H) 2.94 (m, I H) 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, I H) 7.70 (d, J=8.48 Hz, | H) 7.95 (s, 1 H) 8.45
(d, J=9.04 Hz, | H) 8.69 (d, J=5.27 Hz, | H). LC/MS (APCI, pos.): 443.0
(M+H). Example 74 15 Preparation of
N-butyl-2-methyl-6-([7-(trifluoromethoxy)quinolin-4 yl}oxy}-1-benzofuran-3-
carboxamide ~cH' NH\\CH' Fl1o/N 'HNMR (400 MHz,
CHLOROFORM-d) 5 ppm 1.00 (t, J=7. g% Hz, 3H) 1.47 (m, 2 H) 1.67 (m,
2H) 3.52(m, 2 H)5.87 (s, | H) 6.56 (d, J=4.80 Hz, | H) 7.16 (dd, J=8.46,
1.89 Hz, 1 H) 7.32 (d, -94- J=2.02 Hz, 1 H) 7.48 (d, J=9.35 Hz, 1 H) 7.75
(ek2. 32843 41Hg, 7148 ) d] 9965 AzH) 8Y4076la) 7981 Hiz1 HH) (4 (dhi)J=4604, J=0.10
Hz, 11hH 7 '\{'/%ﬁﬁifélq %b&@ﬁn&% b0y ARERMRATION OF

ek s I 72106 below and.5 using

method$FESETHaEN &'@m@éﬁaf?%ﬂ@%%Fﬁ@?l stilisseherreianirier bpiow and
Wind rShtBd dasSi3! i nidcfonNiGIE8na3IBBr3 H3C,0 N see Scheme
11 H3C10 N CH2C12 75 OCH O C(!:—}|43 NN CH3p\ .~/(\ GH3,,,

7

. Q 3 3
NH N
5 H
cl S—CH, CH
HO N N

g
A CHy CH, BBrs
H3 G-, 7 - o~ —
0 N see Scheme I H3C~..D N CHxCly

75
] o, N:CHB
N H
\ oH \ CHa
. O\_)"’_\.,ct
§ CHa 053
P cs-.zco3 DMF K,N\/\
HO N

7%

Example 75
Preparation of {(T-methoxyqumoim—4~yl)oxy}—N 1,2-trimethyl-1 H-indole-3-carboxamide
CH3
G,

NH
NGty
o N
Ch
m 3
HaCog N

*H NMR (300 MHz, DMSQ-d8) 8 ppm 2.61 (s, 3 H) 2.80 (d, J=4.52 Hz, 3 H) 3.67 {5, 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=9.14, 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 (d,
J=0.04 Hz, 1 H) 8.56 (d, J=5.27 Hz, 1 H) MS (APCIL, m/’Z) 378.4 (M+1) Anal, (CooHziNaQa 1.3
HzO)

Example 76

Preparation of 6-[{7-methoxyquinolin-4-yljoxyl-N,1,2-trimethyl-1H-indole-3-carboxamide
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ON/-\_CIO\NCH3 /\CH30') Cs2C0O3,OMF lloN HO 76 77
Example 75 Preparation of
[(7-methoxyquinolin-4-yl)oxy]-N,1,2-trimethyl-1H-indole-3-carboxamide 0
CH3 NH ~CH3 0N CH3 10 H3C'o N'H NMR (300 MHz, DMSO-d6) S
ppm 2.61 (s, 3 H) 2.80 (d, J=4.52 Hz, 3 H) 3.67 (s, 3 H) 3.93is, 3 H) 6.36
(d, J=5.27 Hz, | 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, 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 (d, J=9.04 Hz, | H) 8.56 (d, J=5.27 Hz, | H)
MS (APCI, m/z) 376.1 (M+1) Anal. (C235121N3031.3 15 H20) Example
76 Preparation of ‘
6-[(7-methoxyquinolin-4-yl)oxy]-N,1,2-trimethyl-IH-indole-3-carboxamide
-98 O CH3 NH ~ CH3 0N, CH3 HO - N 'HJNM#&'{300 MHz, DMSO-d6) -
6 ppm 2.60 (s, 3 H) 2.80 (d, J=4.52 Hz, 3 H) 3 Wa, 3 H)6.27 (d, J=5.27
Hz, 1 H) 6.98 (dd, J=8.67, 2.07 Hz, | H) dl) 7.24 (d, J=2.26 Hz, |
H) 7.47 (d, J=2.26 Hz, 1 H) 7.55 (m, d=%& z,1 H) 7.83 (d, J=8,48 Hz, |
H) 8.21 (d, J=9.04 Hz, | H) 8.48 =5.27 HZ%1 H) 10.21 is, | H). MS
(APCI, m/z) 362.1 (M+1) Ane:llc.) & N303_0.7 H20) Example 77

' NMR (300 MHz, DMSO-d6) & ppm 2.80 (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 Mz, 1 H) 7.55 (m, J=4.52 Hz, 1 H) 7.83 (d, J=8.48 Hz, 1 H) 8.21 (d, J=8.04 Hz, 1 H) 8.48
{d, J=5.27 Hz, 1 H) 10.21 (s, 1 H). MS (APCI, m/z) 362.1 (M+1) Anal. (CayHigNsOy 0.7 H0)
Exampie 77

Preparation of N,1,2-trimethyl-6-{[7-(2-morpholin-4-ylethoxy}quinolin-4-yljoxy}-1H-indole-3-

carboxamide
o Cha

NH

] T o
SN | NZ

‘H NMR (300 MHz, CHLOROFORM-d) & ppm 2.83 (d, J=4.71 Hz, 2 H) 2.85 (d, J=4.52 Hz, 2 H)
2.75 (s, 3 H) 2.82 (t, J=5.56 Hz, 2 H} 3.08 (d, J=4.90 Hz, 3 H) 3.67 (s, 3 H) 3.76 (d, J=4.71 Hz, 2
H) 3.78 (d, J=4.52 Hz, 2 H) 4.30 (t, J=5.56 Hz, 2 H) 5.88 {m, 1 H) 6.39 (d, J=5.27 Hz, 1 H) 7.04
(dd, J=8.67, 2.07 Hz, 1 H) 7.15 {d, J=1.88 Hz, 1 H) 7.25 {dd, J=9, 3 Hz, 1H) 7.42 (d, J=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/z)
475.1 (M+1) Anal. (CzrHaoNsOs 0.5 Hy01:0.5 CHaCOOH;)
Example 78
Preparation of N,1,2-trimethyl-6-{[7~{2-pyrrolidin-1-ylethoxy)quinolin-4-yljoxy}-1 H-indole-3-

carboxamide
o, P

NEI
Nty
N

tH
G ﬂ% 3
NN/\O N/

This compound was prepared according to methods analogous for those used o prepare
the compounds of Example 75 to Example 77.
'H NMR (300 MHz, DMSO-d8) & 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=5.76 Hz, 2 H) 3.67 (s, 3 H) 4.25 (i, J=5.76 Kz, 2 H) 8.35 {d, J=5.27
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25

Preparation of
N,1,2-trimethyl-8-{(7-(2-morpholin-4-ylethoxy)quinolin-4-yljoxy}-IH-indole-3

- carboxamide 0 CH, NH OH3 O N\CH3 ~,\1 N 10 'H NMR (300 MHz,
CHLOROFORM-d) 6 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 it, J=5.56 Hz, 2 H) 3.08 (d, J=4.90 Hz, 3 H) 3.67 (s,

3 H)3.76 (d, J=4.71 Hz, 2 H) 3.78 (d, J=4.52 Hz, 2 H) 4.30 (t, J=5.56 Hz,

2 H)5.89 (m, I H) 6.39 (d, J=5.27 Hz, 1 H) 7.04 (dd, J=8.67, 2.07 Hz, | H)

7.15 (d, J=1.88 Hz, 1 H) 7.25 (dd, J=9,3 Hz, I H) 7.42 (d, J=2.45 Hz, 1 H)

7.77 (d, J=8.67 Hz, 1 H) 8.31 (d, J=9.04Hz, | H) 8.56 (d, J=5.27 Hz, | H)

MS (APCI, m/z) 15 475.1 (M+1) Anal. (C27H3gN404_0.5 H2000.5

CH3000H) Example 78 Preparation of

Nz 2Hrintstiid- 0= A4 2 pyrralidiny T-39qthioxydoudirodinHeyilaxyra (d, J=2.26 Hz, 1 H)
HA8¢0le=3s8arboxanyide @ G ﬁhﬁ- M @HJ"% r2 N @05 BRIy, J=0.04 1z, 1

und o) to N logous for those us
st s syl o e ol Bk
i 0-d6) 6 ppm 1.70 (M, 4 H) 2.54 (m, J=6.41 Hz, 4 H) 2.60 (s, 3
Bxeradie 78, J=4,52 Hz, 3 H) 2.87 (t, J=5.75 Hz, 2 H) 3.67 (s, 3 H) 4.25 (t, ,
Frépdtdn, of M 8-Fmidnd=27 {2 Wpeildinl1 e thBR{HGind MR AfR10kB S At dble-3-
H) L2 rkslel, 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, | H) 8.55 (d, J=5.27 Hz, 1 H) MS (ARG m/z) 459.1 (M+1)
Anal. (C27H30N403_0.5 H201 CH3000H) mple 79

o)

i
SN s

This compound was prepared according to methods analogous to those used to prepare

BH,

the compounds of Example 75 to Example 77.

H NMR {300 MHz, CHLOROFORM-d) & ppm 1.49 (m, 2 H) 1.76 (s,4H)2.88 (s, 3H)2.80 (s, 4
H} 3.01 (d, J=4.90 Hz, 3 H) 3.09 (m, 2 H) 3.60 (s, 3 H) 4.40 (m, 2 H) 5.81 (m, 1 H) 6.32 (d, J=5.27
Hz, 1H)6.97 (dd, /=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,
1t H) 7.71 (d, J=8.87 Hz, 1 H) 8.25 (d, J/=8.23 Hz, 1 H) 8.48 (d, J=5.27 Hz, 1 H) MS (APCl, m/2)
473.1 (M+1) Anal. (CpaHaeNsOs_1.25 H,0_0.5 CHzCOOM)

Example 80
Preparation of N-{2-hydroxypropyl)-6-[{7-methoxyquinolin-4-yljoxy}-2-methyl-1-
benzothiophene-3-carboxamide

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 H) 3.98 (s, 3 H) 4.13 (m, 1 H) 6.34 (m, 1 H) 8.42 (d, J=5.27 Hz, 1 H) 7.22 {m, 2 H)
7.44 (d, J=2.45 Hz, 1 H) 7.56 (d, J=2.07 Hz, 1 M) 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)



Preparation of
N,1,2-trimethyl-6-{[7-(2-piperidin-1-ylethoxy)quinolin-4-ylJoxy}-1H-indole-3-
carboxamide O CH3 NH ~~C113 O N OH3 N~ I N This compound
was prepared according to methods analogous to those used to prepare
10 the compounds of Example 75 to Example 77. 'H NMR (300 MHz,
CHLOROFORM-d) b 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 H) 3.60 (s, 3 H) 4.40 (m, 2 H)
5.81 (m, I H) 6.32 (d, J=5.27 Hz, | H) 6.97 (dd, J=8.76, 1.60 Hz, | H) 7.08
(s, 1'H) 7.16 (d, J=2.07 Hz, 1 H) 7.36 (dg3=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) Anal. (C28H32N403_1.25 H20_0.5 CH3COOH) Example
tion of

Nerbpediymisn sy PLepU ol mgiiexyaritolnediyhinglyDongtbyhdyenzoth

9 ADEMGHEREROXARb IR RR This compound was prepared using methods
analogous to those depicted and described in E ple 48, 33 and 28,

using the appropriate starting materials. 'HiN 300 MHz,

CHLOROFORM-d) 6 ppm 1.31 (m, 3 H).2.71°(d, J=13.94 Hz, 3 H) 3.38

(m, 1 H)3.79 (m, | H) 3.98 (s, 3 H) 4. \CéH)634(mIH)642(d

J=5.27 Hz, 1 H) 7.22 (m, 2 H) 25 7.44 (d, J=2.45 Hz, 1 H) 7.56 (d, J=2.07
)* )

Hz, 1 H) 8.01 (d, J=8.85 Hz, IH6 [d, J=9.23 Hz, 1 H) 8.57 (d, J=5.27

Hz, | H) -97- Example 81 Prepéra jorf of _ _

N-(2-hyBe%gmasH)EuRy Rieeaieskystaorhods Meiaaepsiedtioyr depicted and described

heazathio phe3teaidi e hekanhiclepGibhrbtd bistognmpttned. was prepared

Uﬁﬂgnm@ﬁmﬁ@wQ?ﬁw&kmeﬁg;qﬁmca@qtaﬁd Q@ﬁ&”@ﬁ%@l&?%ﬁ@m (s, 3 H)

rtin I

e

|.(m 2 Hy 7.43 {d, J“245 !—Pz 1 H) 6 (d, J=2.07 Hz 1 H} 8.060 (d, J=8.88 Hz, 1 H 8.26 (d,

J=8.04 Hz, 1 H) 8,88 {d, J=527 Hz, 1 H)

Example 82

Preparation of N-(3-hydroxybutyl)-8-[{7-methoxyquinolin-4-yl)oxy]-2-methyi-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.
14 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)
341 (m, 1 H)3.98 (s, 3 H) 4.01 {m, 2 H} 8,42 (d, J=5.27 Hz, 1 H) .47 (m, 1 H) 7.23 (m, 2H) 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-{I7-(1,3-dioxolan-2-yimethoxy)quinolin4-yljoxy}-N,2-dimethyl-1-
benzofuran-3-carboxamide
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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, | H) 7.56 (d, J=2.07
Hz, 1 H) 8.00 (d, J=8.85 Hz, 1 H) 8.26 (d, 10 J=9.04 Hz, | H) 8.58 (d,
J=5.27 Hz, | H) Example 82 Preparation of
N-(3-hydroxybutyl)-6-[(7-methoxyquinotin-4-yl)oxy]-2-methyl-1- benzoth
iop hene-3-carboxam ide xo CH,, Hig5 C~ N 15 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) S ppm. 829 (d, J=6.41 Hz, 3 H) 1.76 (m, 2
H) 2.73 (s, 3H) 3.41 (m, 1 H) 3.98 (s, 3H) 4.01 (m, 2 H) 6.42 (d, J=5.27
Hz, 1 H) 6.47 (m, | 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 ¢ J29.04 Hz, | H) 20 8.58
(d, J=5.27 Hz, | H) Example 83 Preparatiga-Q
6-{[7-(1,3-dioonan-2-yImethoxy)quinolin- -R,2-dimethyl-1-
benzofuran-3-carboxamide E)&O N o This compound was prepared using
methods analogous to those @lepidtediand described in Example 48, 33

and 28, using the appropriate starting nmfaterials. 'H NMR (300 MHz,
DMSOraiR}nppmd2vad ieparéd) BifbniethddstbaldgaySietn G:84efrieled s described
B BB e 20ht bl b8, (hinkiRe A idbri2ts BG4 (raieiatd) 6.38 (d, 3=5.09 Hz,

TR B i S
(@; 30 43449, T

C.J d, J=8,48 Hz, 1 .
TheeA ) 326 G o) PP b A V-85, 217
HE IMS TAPEH, peb0f, 235, HAM-HHY, X8z 0 BrépalEé 88 Hz 1H) 7.76 (d,
6=HZammethoxy Ui Qlinsday8ioKy]-2 #ethy | -J2R): tetrahmplfaran<&6.09 Hz, 1 H).
VIR Bsnr oy anAGRrboxamide
Example 84
Preparation of 6-[(7-methoxyquinolin-4-yljoxy]-2-methyl-N-[(2R)-tetrahydrofuran-2-
yimethyl]-1-benzofuran-3-carboxamide

This compotnd was prepared using methods analogous fo these depicted and described
in Example 48, 33 and 28, using the appropriate starting materials.
'H NMR (400 MHz, DMSO0-d6) 6 ppm 1.70 (m, 1 H) 1.97 (m, 3H) 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) 4.09 (m, 1 H) 6.51 (d, J=5.31 Hz, 1 H) 7.30 (dd,
J=8.46, 2.15 Mz, 1 H} 7.36 (dd, /=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=8.59 Hz, 1 H) 8.18 (t, J=5.84 Hz, 1 H) 8.30 {(d, J=9.10 Hz, 1K) 8.86 (d, J=5.31 Hz,
1 H). LC/MS (APCI, pos.): 433.1 (M+H).
Example 88
Preparation of 6-j(7-methoxyquinolin-4-yhoxyl-2-methyl-N-{(2S)-tetrahydrofuran-2-
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. 15 'H NMR (400 MHz, DMSO-d6) 6 ppm 1.70 (m, | H) 1.97 (m,

3 H)2.70(s,3H)3.42(t, J=5.94 Hz, 2 H) 3.73 (m, 1 H) 3.87 (m, 1 H)

4.01 (s,3H)4.09 (m, I 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, | H) 7.68 (d,

J=2.02 Hz, 1 H) 7.86 (d, J=8.59 Hz, | H) 8.19 (t, J=5.94 Hz, 1 H) 8.30 (d,

J=9.10 Hz, I H) 8,66 (d, J=5.31 Hz, | H). LC/MS (APCI, pos.): 433.1

(M+H). 20 Example 85 Preparation of

6-[(7-methoxyquinolin-4-yl)oxy]-2- methyIQN -[(2S)-tetrahydrofuran-2-

ylmethyl]-1-benzofuran-3-carboxamide _99- | This compound was

prepared using methods analogous to those depicted,and described in

Example 48, 33 and 28, using the appropriaje sta materials. 'H NMR

(400 MHz, DMSO-d6) 6 ppm 1.57 (m, 1 H) 1.84"(m, 3 H) 2.57 (s, 3 H)

3.29 (t, J=5.94 Hz, 52H)3.60(m,1H m, 1 H) 3.88 (s, 3 H) 3.96

(m,1H)6.38 (d, J=5.31Hz, 1 H) 7.17 8. 4?5 2.15Hz, 1 H) 7.23 (dd,

J=9.09, 2.53 Hz, | H) 7.35 (d, J= z, 1 H) 7.55 (d, J=2.02 Hz, 1 H)

7.73 (d, J=8.59 Hz, 1 H) 8,06 .68 Hz, 1 H) 8.17 (d, J=9.09 Hz, 1 H)

8.53 (d, J=5.31 Hz, I H). Lc/MS APC], E ): 433.1 (M+H). Example 86

10 Preﬂgﬁﬁgﬂpa\‘md was prepared using methods analogous to those depicted and described

6 [Examplthtik g aimblih-siph) Sre/mraitiy ifegmsigrethyl]- 1-benzofuran-3-

carRere@Id R Dkye-anroRerNanas, ANePAtRAHISIng METROdSRAAEQLS 94 He,

D i1k daPCisS ananasarived (b SaRIRIRAS APCHNEHINGNT ) 747 (0a

Iﬁgc%frlate sta1rt|n materials. 5 '% 3 ppgn =2 02 1
5LletEs HI'Q FHFS, %09(% §|’é|§ %Zs% B £B1382 4 B) 68144202 He

3% 3THg, £#59H201 (d1B.086.555 58zHH) B§7AB Y00 Y2l 6D S5 HP5.31 He,

[1HH). A.88KdABSR o8 HZ33l kN ¥69 (d, J=2.02 Hz, 1 H) 7.88 (d, J=8.59 Hz,

I Anledd, J=5.43 Hz, I H) 8.31 (d, J= 909Hz | H) 8.66 (d, J= 531Hz I

PR BT S R TS o uren

lﬁél‘%ﬁff&ﬁ'ﬂ carboxamide ,
. P/—/o\/‘:”‘a

Sy,

Fag N

This compound was prepared using methods analogous to those depicted and described
in Exampie 48, 33 and 28, using the appropriate starting materials.
"H NMR (400 MHz, DMSO-ds) 8 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)8.51(d, J=5.31 Hz, 1 H) 7.30 (dd, J=8.59, 2.02 Hz, 1 H) 7.37 {dd, J=9.09, 2.63 Hz, 1 H) 7.48
(d, J=2.83 Hz, 1 H)7.89 (d, J=2.02 Mz, 1 M} 7.88 {d, J=8.59 Hz, 1 H) 8.15 (t, J=5.43 Hz, 1 1) 8.31
(d, J=9.09 Hz, 1 H) 8.65 (d, /=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~
benzofuran-3-carboxamide
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-100 ck, \\CH3 a -0 H,C-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-d6) 6 ppm 1.11 (d, J=6.82 Hz, 3 H) 2.55 (s, 3 H) 3.27 (m, 5 H) 3.38

5(m, I H) 3.88 (s, 3H) 4.16 (m, J=14.40, 6.57 Hz, | H) 6.37 (d, J=5.31 Hz,
1H)7.17 (dd, J=8.46, 2.15 Hz, 1 H) 7.23 (dd, J=9.35, 2.53 Hz, 1 H) 7.35

(d, J=2.53 Hz, I H) 7.55 (d, J=2.02 Hz, 1 H) 7.69 (d, J=8.34 Hz, 1 H) 7.86

(d, J=8.34 Hz, 1 H) 8.17 (d, J=9.09 Hz, I H) 8.53 (d, J=5.31 Hz, 1 H).

LC/MS (APCI, pos.): 421.10 (M+H). 10 5@mple 88 Preparation of
N-(2-methoxyethyl)-6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-1-benzofura

n- 3-carboxamide o ~. This compound was prepared using methods

analogous to those depicted and described 15 in Example 48, 33 and 28,

using the appropriate starting materials. 'H (400 MHz, DMSO-d6) 5

ppm 2.46 (s, 3 H) 3.13 (s, 3 H) 3.32 ( 3.77 (s, 3H) 6.27 (d, J=5.31

Hz, 1 H) 7.07 (dd, J=8.59, 2.02 Hz, ] dd, J=9.35, 2.53 Hz, 1 H)

7.25 (d, J=2.53 Hz, I H) 7.45 ( 02 Hz, 1 H) 7.64 (d, J=8.59 Hz, 1 H)

7.93 (t, J=5.05 Hz, IH)8O,MO@HZ 1 H)8.42 (d, J=5.31 Hz, | H).
LC/MS (APCI, pos.): 407.1 (M+H). 20 Example 89 Preparation of

N- cycloé W—WW%?WE&W@H’?WWR@W% PR AR g scribed
- i3 bz dfidiand 28, ueiNVHE Thiisopisispdariicbwatefizlspared using

mMethuds analngoussrtagsepapiciedianddrserized) MEEXaBpipds, @3 5 H) 3.38

g’ﬂl\ﬁ ?—Oﬁ d%%'é‘&t%?l?ﬁ H{@Iﬂ@&%”%rgf mate @3%‘!&\'94353%99 MiZ, 17 {dd J=8.46,

s BT 3 S I S R e 1

1718 W7-8badEs SOIHAG HY=8.38Hm! £ ‘!ﬂ% (a2 92dind Hy 815p B 6931 Hz, 1

(el J=REOKRGI| by 3. 621 (e $44180 Hz, | H) 8.96 (d,

Example 88
Preparation of N-(2-methoxyethyl)-8-[{7-methoxyquinciin-4-yljoxyl-2-methyl-1-benzofuran-

! SRy
0 /J
H
Sy oy
K P

This compound was prepared using methods analcgous 1o those depicted and described

3-carboxamide

in Example 48, 33 and 28, using the appropriaie starting materials.

*H NMR {400 MHz, DMSO-d6) & ppm 2.46 (s, 3 H) 3.13 (5, 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=8.50, 2.02 Hz, 1 H) 7.13 (dd, J=8.35, 2.53 Hz, 1 H) 7.25 (d,
J=2.53 Hz, 1 H) 7.45 (d, J=2.02 Hz, 1 H) 7.84 (d, J=8.56 Hz, 1 H) 7.93 (f, 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-yiquinolin-4-yljoxyl-1-benzofuran-
3-carboxamide



10

15

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-yl}oxy)-1-
10 benzofuran-3-carboxamide C M1 CHg O HNCHI \--, C\\ This
compound was prepared according to the synthetic scheme depicted and
described below. CI0O OH \O\NH2\O ~N +\ O CH3 /HO 90-A 90-B
90-C OOH ~I1\0O\ CH3CHO\0/\3 Cs2CO3TFAa~V\0i DMSOO
\N/"90 9 HO\IN 15 90-E -102- 0 /"N NH H3 Brl\ CH3 HATU 90-H O

'C -101 -

This compound was prepared using methods analogous fo those depicted and described
in Example 48, 33 and 28, using the appropriate starting materials,
TH NMR {400 MHz, DMSO-d6) & ppm 0.56 (m, 2 H) 0.86 (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=1.52 Hz, 1 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=0.60 Hz, 1 H) 8.68 (d, J=4.80 Hz, 1 H} 8.96 (d,
J=4.80 Hz, 2 H) 8.8 (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-yiloxy)-1-

o3y

This compournid was prepared according fo the synthetic scheme depicted and described

benzofuran-3-carboxamide

balow.
Cl O
Q. 0 :
©/\o N2 o N i N-CH,
©/\ HO 0
90-A 90-8 90-C
Q

s

DMSO g
o
’ HO N

90-&

OH
/©j§ CHs 3 OH
0 o @\/g:cm
Cs,C0, m TFA o o
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>-NH2 DMF, K2CO3\1 O\ 190-F HO N 90-G N 90-i 90_iONH H
NHR'R" CH3 DMSO 0/1\ NR'R"-,/ON 90
7-(benzyloxy)-4-chloroquinoline 90-B was prepared (see general
synthesis Scheme I) from the commercially available compound 90-A
(from Aldrich). A mixture of 90-B (2.8 g, 10.4 5 mmol),
6-hydroxy-2-methyl-l-benzofuran-3-carboxylic acid 90-C (2 g, 10.4 mmol)
and Cs2CO3 (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 conce_n{&gt_ed residue was purified by silica
gel chromatography using 2-5% MeOH in CH2CI2 to give 6-{[7-
(benzyloxy)quinolin-4-ylJoxy)-2-methyl-I-benzofuran-3-carboxylic acid
90-D (4.2g, 94% vyield) as 10 a/%glid. Compound 90-D (2.4 g) was trg.‘ja.ted
with TFA (net) by refluxing rg’hours. The solution was cooled m

temperature, poured j teid and eWed with EtOAc. argu'%:
layFuwas washed et (MBS0O4) ang-goncentras ve

65{(7-hydroxyquinoiin-4-yl)oxy]-2- %}E)@ -benzofugan-3tcarboxylic acid
95&5'% 4 g, 86 d). 15 Asolutr%n Ot 90°E (1.6 g 8mo|), HATU
(2.9, 5.7ty w¥d triethylamine (970 mig=~g.6“mmol) th HMF (10 ml)
was stirred at room terﬂ?ﬁ%rature for 20 minutes. To the solution was
added cyclopropanamine 90-F (547 mg, 9.6 mmol). The rg&tion mixture
was stirred for 30 m?ﬂ'dtgs, poured into water and e cied with EtOAC.
Silica gel column cid tography using 5% 3CI2 yield
N-cyclopropyl-6-[(7-bygmxyquinolin-4-yl)oxyg I-1-benzofuran-3- 20
carboxamide 90-G (1.4 g, 77% vyield) as.a solid. A solution of 90-G (1.4 g,
3.7 mmol), Br(CH2)2Br 90-H (2.1 g, 1 mB/I and K2CO3 (1.5 g, 11.2
mmol) in DMF (40 ml) wasnreated tao50C ovigrnighd. The reaction mixture

was ex’i‘?&%‘ﬁﬂ}%ﬁﬁ%&mﬂﬁ&%@ %?ﬁ?&%ﬂﬁ%hd%%é”&é\%f'gﬁqh@’is Scheme 1)

silica gel'c n chromatography using -103-

from t??e commercially avaifab[egcorﬁpg{md BUgA (from Aldrich). A mixiure of 90-B (2.8 g, 10.4
mmol), 6-hydroxy-2-methyl~i-benzofuran-3-carboxylic acid 90-C (2 g, 10.4 mmof) and Cs,CO;5
(10.1g, 31.4 mmol) in DMSO (70 ml) was heated to 130°C for 2 hours. The solution was pourad

into water, neutralized with AcOH and exiracted with EtOAc. The concentrated residue was

purified by silica gel chromatography using 2-5% MeOH in CH.CL to give 6-[7-
(benzyloxy)quinofin-4-ylloxy}-2-methyl-1-benzofuran-3-carboxylic acid 80-D (4.29, 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 (MgSO,) and concenirated to give 8-[(7-hydroxyquinolin-4-yhoxy}-2-
methyl-1-benzofuran-3-carboxylic acid 90-E (1.4 g, 86% yieid).

A solution of 80-E (1.8 g, 4.8 mmol), HATU (2.1 g, 5.7 mmol) and triethylamine (970 mg,
9.6 mmol) in DMF (10 mi) was stirred at room temperature for 20 minutes. To the solution was
added cyclopropanamine 90-F (547 mg, 9.6 mmol). The reaction mixture was stirred for 30
minutes, poured into water and exiracted with EtOAc. Siilica gel column chromatography using
5% MeOH in CH.Cl, yield N-cyclopropyl-64(7-hydroxyquinalin-4-yljoxy[-2-methyi-1-benzofuran-3-
carboxamide 90-G (1.4 g, 77% vyield) as a solid.

A solution of 80-G (1.4 g, 3.7 mmol), Br(CHy).Br 80-H (2.1 g, 11.2 mmol) and K;CO3 (1.5
g, 11.2 mmol} in DMF (40 ml} was heated to 50°C overnight. The reaction mixture was extracted
with EtOAc. The concentrated residue was purified by silica gel column chromaiography using
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5% MeOH/CH2CI2 to yield
6-{[7-(2-bromoethoxy)quinolin-4-ylJoxy}-N-cyclopropyl-2-methyI-I-
benzofuran-3-carboxamide 90-1 (1.1 g, 61%). A solution of compound
90-1 (100 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 to 60C 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
N-cyclopropyl-2-methyl-6-({7-[2-(methylamino)ethoxy]quinolin-4-yl}oxy)-1-
benzofuran-3- carboxamide 90 (42 mg)sa3H NMR (400 MHz, DMSO-d6) b
ppm 0.55 (m, 2 H) 0.65 (m, J=7.07, 4.55 Hz, 2 H) 2.30 (s, 3H) 2.53 (s, 3
H) 2.80 (m, 1 H) 2.84 (t, J=5.56 Hz, 2 H) 4.13 (t, J=5.56 Hz, 2 H) 6.36 (d,
8%5.0eMHZCH, A0 k) Fidd (Bdl7I28dtoRi B birino)- Ayt yeopteyP25gethyl-1-
b dtnls34 iRl 11gHé“I7A=54 (d, J=2.02 Hz, 1 H) 7.68 (d, J=8.59

Hz, 1 8} f?&d cénép% é é%&(j?ﬁ . 9%%‘%:'1&"& 38n$!20€qne]tﬁ)§a9§ne 90-J
Hz, 1 H). Example 91 Preparation

RE e@m i85 &iw&wﬁa?ﬁm%%?ﬁg%fau i R e
tedrenieduinaHF3.C dpiroga Histem)sipa TIHIS Co AP st aC frepripPePasiAg minutes

metrdsanelagess tarinse-depiciecianduieseribgghuindixaniole)d0penzofuran-3-
U g@(gpl%gggé %t)e amine in place of methylamlne (90-J). 'H NMR (400

MHz. DMSO 4 0,6 (t,.J=7.0

1 s (450 Wi s R o Sl IR T Bl WD o)
8. %(ﬁdi% 18.85(mz! I8 tarlse b*¥-824‘§ 421%* 75 ﬁib"% %ﬂ(ﬁ&@ﬁ@’*ﬂﬁs Hz, 1
BB M 74d, B E74B(t5 Bz2153 H23 (dd) AS30(, 5B-802 Hz7.34 i) JEBS (dz, 1 H) 7.54

SJ%b'ﬁz' 18 Ada (@, Js844k12 fyHd)8.4D (e I5HA0 Y s hd-yBBR S Hz, 1 H)
,g}agp%?é{%zﬁé H). 1%'%&@@%!'0&%3 i 2fMgH)- Example 92 25

RxaEledtb pyl-2-methyl-6-({7-[2-hydroxy-ethoxy]quinolin-4-yl}oxy)-1-
Ipeszobticane 8 Ay blopeepid@ -~ aGn- ST 20 diethyi@niap)ekh dHyigWinalip cyitpxy)-1-
Was-phaRaRdastrgmnaihods analogous to those depicted and described

@ N

G AN

This compound was prepared using methods analogous to those depicted and descrived
in Example 80, using the appropriate amine in place of methylamine (90-J).
H NMR (400 MHz, DMSO-d8) 8 ppm 0.54 (m, 2 H) 0.65 (m, 2 H) 0.93 (t, J=7.07 Hz, 6 H) 2.52
(m, 4 H) 2.53 (s, 3 H) 2.79 (m, 3 H) 4.14 ({, J=6.08 Hz, 2 M) 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=2.53 Hz, 1 H) 7.53 {d, y=2.02 Hz,
1 H) 7.68 (d, J=8.34 Hz, 1 H) 8.11 (d, J=4.04 Hz, 1 H) 8.15 {d, J=0.10 Hz, 1 H} 8.52 (d, 4=5.05
Hz, 1 H). LC/MS (APCI, pos.): 474.2 (M+H).
Example 92
Preparation of N-cyclopropyl-2~methyi-6-({7-[2-!1ydroxy~gthoxy]quinolin-4-yl}oxy)—1-
benzofuran-3-carboxamide
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in Example 90. 'H NMR (400 MHz, DMSO-d6) 5 ppm 0.55 (m, 2 H) 0.65
(m, 2 H) 2.53 (s, 3 H) 2.81 (d, J=3.79 5Hz, | H) 3.75 (s, 2 H) 4.11 (t,
J=5.05 Hz, 2 H) 4.89 (m, 1 H) 6.36 (d, J=5.05 Hz, | H) 7.15 (dd, J=8,46,
2.15Hz, 1 H) 7.24 (dd, J=9.10, 2.53 Hz, | H) 7.34 (d, J=2.27 Hz, 1 H) 7.54
(d, J=2.02 Hz, I H) 7.68 (d, J=8.34 Hz, 1 H) 8.11 (d, J=3.79 Hz, | H) 8.16
(d, J=9.10 Hz, I H) 8.52 (d, J=5.31 Hz, | H). LC/MS (APCI, pos.): 419.1
(M+H). 10 Example 93 Preparation of
6-{[7-(2-bromoethoxy)quinolin-4-ylJoxy}-N-cyclopropyl-2-methyl-I-
benzofuran-3-carboxamide \\ CHy Q {Hais compound was prepared using
methods analogous to those depicted and described 15 in Example 90. 'H
NMR (400 MHz, DMSO-d6) b ppm 0.54 (m, 2 H) 0.65 (m, 2 H) 2.53 (s, 3
H)280(m IH)384 (m, 2H)447(m 2H)6 38 (¢ J=5.31 Hz, | H) 7.15
HzyH) 7.38 (d, J=2.53
z+| H) 8.12 (d, J=3.79
%, J=5.3T' Hz, 1 H). LC/MS (APCI,
pos.): 481.0 20 (M+H). Example 94Preparation of

onxy} -|- benzofuran 3- carboxarﬁle 105- This compound was prepared
using MEBFEAYANSIYES B8 tH SR UBISIERYa HIHPeRISAANMISIEPIckHBIE gesoribed
nstrentble gppropriate amine in place of methylamine (90-J). 'H'NMR (400

MW@M&%@Q)W@ &30 29-H0:58) (00620k) O-BQ. 63 & 8.204#2, @, J=3.79

0 4 2

EPZ zﬁ—ég &O% %ffﬁ %rﬂ?_?é'é) Mg é%é_gi J5§o(§ H]z 5 G _715 (dd,
B 5 88 %Jl 197,08 ! 16 L. B 5 =2 2
J+D .24, &H%?E‘Bﬂ(éﬂ 34, @Q #2.78 H3, 7.58 %leIﬂBJSB,’Hi'lZl Hy 7898 (@, J=5.31
#z4.04. Hends HPB10R49, 49 1@+4Hy, 1 H) 8.39 (d, J=5.31 Hz, | H). LC/MS
(APCI, pos.): 515.2 (M+H). Example 95 10 Preparation of
N-cyclopropyl-6-({7-[2-(isopropylamino)ethoxy]quinolin-4-yl}oxy)-2-methyl-

an-3-carboxamide R ~\ H |
Preparation of 6-{[7-(2-bromoethoxy)quinolin-4-yfloxy}-N-cyclopropyl-2-methyi-1-

benzofuran-3-carboxamide

This compound was prepared using methods analogous to those depicted and described
in Example 90.
'H NMR (400 MHz, DMSO0-d6) 5 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 M) 6.38 (d, J=5.31 Hz, 1 H) 7.15 (dd, J=8.46, 2.16 Hz, 1 H) 7.27 (dd, J=9.09,
2.53 Hz, 1 H) 7.38 (d, J=2.53 Hz, 1 H) 7.55 (d, J=2.02 Hz, 1 H) 7.88 (d, /=8.34 Hz, 1 H) 8.12 (d,
J=3.79 Hz, 1 H) 8.19 (d, J=0.08 Hz, 1 H) 8.54 (d, J=5.31 Hz, 1 H).ULC/MS {APC!, pos.). 481.0
(M+H).
Example 84
Preparation of N-cyclopropyi-2-methyl-6-{7-[2-(4-ethyl-piperazin-1-yl}-ethoxylquinofin-4-
yloxy}-1-benzofuran-3-carboxamide
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"~, N~/tea/ N HC 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). 15 1H NMR (400 MHz,
DMSO-d6) b 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, 2 H) 6.35 (d, J=5.31 Hz, 1
H) 7.15 (dd, J=8.59, 2.02 Hz, | H) 7.24 (dd, J=9.22, 2.40 Hz, 1 H) 7.33
(m, 1 H) 7.54 (d, J=2.02 Hz, 1 H) 7.68 (d, J=8.59 Hz, | H) 8.12 (d, J=3.79
Hz, 1 H) 8.16 (d, J=9.10 Hz, 1 H) 8521& J=5.05 Hz, | H). LC/MS (APCI,
pos.): 460.1 (M+H). 20 Example 96 Preparation of
N-cyclopropyl-6-({7-[2-(cyclopropylamino)ethoxy]quinolin-4-yl}oxy)-2-
methyl-l-benzofuran-3-carboxamide 1! \\ CHp *l%,-106- This compound
was prepared using methods analogous to dépicted and described
in Example 90, using the a%pnate amipé-ir-place of methylamine

(90-J). 'H NMR (400 MHz 0O-d6 0.02 (m, 2 H) 0.16 (m, 2 H)
0.37 (m, 2 H) 0.47 (m, 2 H) 1794 () .361is,3H)2.64(m,1H)2.79

J=5. S o = escribe
(¢ @ﬁ&%nﬁdﬂ%ﬂ%&?&%@éﬁ%@%ﬁﬁ 9%5%3 géusﬁolmé Q%éj}i%ltgﬂd abu described

6 98 (dd

o BB i iz o ik ke e ot TAERBD 5 56 1. 1

w@@ (801035 pem @wc@ (=5 BEO3 (1. ﬁ)HL‘é:i?R/l@ 3212 0
45833(%%3) Exannple By Rrc{sasationseft, /=568 Hz, 2 H) 2.68 (m, 1 H) 4.07 (4 J=5.56
'\lr.{%lql%@ﬁbd @;KMH(& H}f@*h@Wﬂ@%ﬁM%ﬂWQWW@WYIHﬂ@@'SB‘ﬂ-tz 1 H)
X HE I a |

]7°2¥ iéﬁe%d%%ﬂ"? L sRIs Bt 3?5%%6 L%’E‘f PR YRR s 0 bz

e A ﬁﬁﬁr@m‘g ARG RS G RIS R (601D).
EM&OO MHz, DMSO-d5) 5 ppm 0.54 (m, 2 H) 0.65 (m, 2 H) 0.91 (d,
JeBparatibh of M:voloprdSy(S-@rHR-Bs8propyarthoRebbiiqind)is 400y 2 Mbthyi-
?é—é%%uf‘ak'—b%ﬁgo@m%w 4.13 (m, 2 H) 6.35 (d, J=5.31 Hz, I H) 7.15

8,46, 2.15 Hz, | H) 7.23 (dd, J=9.10, 253°Hz | H) 7.34 (d, J=2.27
Hz, | H) 7.54 (d, J=2.02 Hz, | H) 7.68 (d, J=8.34 H) 8.12 (d, J=4.04
Hz, 1 H) 8.16 (d, J=9.10 Hz, 1 H) 8.52 (d, I H). LCIMS (APCI,

pos.): 490.1 (M+H). 20 Example 98 g
g Ny

T

This compound was prepared using methods analogous fo those depicted and described
in Example 90, using the appropriaie amine in place of methylamine {90-J).
"H NMR (400 MHz, DMSO0-d6) 5 ppm 0.54 (m, 2 H) 0.85 (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, 1 H) 2.80 {m, J=7.20, 3.92 Hz, 1 H) 2.89 {t, J=5.56 Hz, 2 H)
442 (1, J=5.58 Hz, 2 H) 8.35 (d, J=5.31 Hz, 1 H) 7.15 (dd, J=8.59, 2.02 Hz, 1 M) 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, J=8.58 Hz, 1 H) 8.12 (d, J=3.78 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.): 460.1 (M+H).
Example 96
Preparation of N-cyclopropyi-6-({7-[2-{cyclopropylamino)ethoxy]quinolin-4-yljoxy)-2-
methyl-1-benzofuran-3-carboxamide
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Preparation of
6-({7-[2-(tent-butylamino)ethoxy]quinolin-4-yl)oxy)-N-cyclopropyi-2-methyl-
1-benzofuran-3-carboxam id e H,C~ ~~NI{ This compound was prepared
using methods analogous to those depicted and described 25 in Example
90, using the appropriate amine in place of methylamine (90-J). 'H NMR
(400 MHz, DMSO-d6) b ppm 0.56 (m, 2 H) 0.67 (m, 2 H) 1.04 (s, 9 H)
2.55(s,3H)2.82 (m,1H)2.91 (t, J=5.81 Hz, 2 H) 4.14 (t, J=5.68 Hz, 2 H)
6.37 (d, J=5.31 Hz, I H) 7.16 (dd, -107- J=8.46, 2.15 Hz, 1 H) 7.25 (dd,
J=9.10, 2.53 Hz, 1 H) 7.35 (d, J=2.53 Hgz 1 H) 7.56 (d, J=2.27 Hz, 1 H)
7.70 (d, J=8.59 Hz, 1 H) 8.14 (d, J=4.04 Hz, | H) 8.18 (d, J=9.10 Hz, 1 H)
8.53 (d, J=5.31 Hz, 1 H). LC/MS (APCI, pos.): 474.1 (M+H). Example 99
5 Preparatianmpdund was prepared using methods analogous to those depicted and described

N. &&%@@M&s&m%m&émmw@iwmmp -4-ylloxy}-1-

0 id hi
RIS DT 8o L RO 0 SO SO 21 100
&@m*g*ih% Holropiate®aiind i dediof rﬁé?n Farhire o4, s *f{ﬁv?RH) 618 (d
(AB0MHz ] BIVEDH6) P 2. G4Han] 2IH) 08 163(/r LR 22D dlsT BH) 16 (M, 1 H)
3. 871(@ SDBEAZ HP27H) 30604 He) BHT 6.6 (a} 3 49082(m - He4dr 14,10 Hz, 1
@f@a@d@m S0 ez plflado iy J-8 46, 215 Hz, 1 19
2 (dd: J=9.10, 2.53 Hz, | H) 7.86 (d, J=2.53 Hz,'1 H) 8.03 (d, J=2.27
18(d J=8.34 Hz, | H) 8.62 (m, 1 H) 8.65 (d, J=9.10 Hz, | H)

@@ma@@trg&sf@scmomnyl Efﬂﬁvi%[(&cmefbomé MM%WWWE*EW@"M-
100xPrepesaibn-minzofuran-3-carboxamide
6-({7-[2-(cyclobutylamino)ethoxy]quinolin-4-yl}oxy)-N-cyclopropyl-2-methyl
- 1-benzofuran-3-carboxamide HV i o0 Th|s compq u%:wwas prepared using
methods analogous to those depicted and (s
using the appropriate amine in place of ety Iamlne (90-J). 'H NMR (400
MHz, DMSO-d6) S ppm 0+ )0:65-4m, 2 H) 1.56 (m, 4 H) 2.05 (m,
2H) 253 (s,3H)281( J=5 8Hz 2H)336(m 1 H) 4.08 (m, J=5.68,
5.68 HAhE wm@@ctdf,asmgqreﬂzsmmert@sqaaaigm% thogsdepictedgpd described
T3 4ege 352udi0g ho3pppliddy dndad (d pied S3nktayidnkte BH4)(d, J=2.02
Mz NV (A RAAD, $18582ti% dphi oS ar(ch 1y 3.89(H 2z LDl 46 (a6 87R09 H) 2.53
'E'sz,’s 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=8.48, 2.15 Hz, 1 H) 7.23 (dd, J=0.10, 2.53 Hz, 1 H) 7.34 (d,
J=2.27 Hz, 1 H) 7.54 (d, J=2.02 Mz, 1 H) 7.68 (d, J=8.34 Hz, 1 H} 8.12 (d, J=4.04 Hz, 1 H) 8.18

(d, J=9.10 Hz, 1 H) 8.52 (d, J=5.05 Hz, 1 H). LC/MS (APCI, pos.): 480.1 (M+H).

-. 20 in Example 90,

Exarmple 98
Preparation of 6-({7-[2-(tert-butylamino)ethoxy]quinolin-4-yi}oxy)-N-cyciopropyl-2-methyl-

Jois,
e 5

This compound was prepared using methods analogous to those depicted and descrived

1-benzofuran-3-carboxamide

in Example 80, using the appropriate amine in place of methylamine (30-J).
"H NMR (400 MHz, DMSO-d6) § ppm 0.56 (m, 2 H) 0.67 (m, 2 H) 1.04 (s, @ H) 2.55 (s, 3 H) 2.82
(m, 4 H) 2.81 (t, J=5.81 Hz, 2 H) 4.14 {, J=56.68 Hz, 2 H) 6.37 (d, J=5.31 Hz, 1 H) 7.16 {dd,
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25 H) 8.52 (d, J=5.05 Hz, | 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 -108- 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-d(3) 5 ppm 0.53 (m, 2 H) 0.65 (m, 2 H) 1.63 (m, 4 H) 2.50 (m, 3 H)
52.53 (m, 3 H)2.80(m, 4H)4.19 (t, J=5.81 Hz, 2 H) 6.36 (d, J=5.31 Hz,
1H)7.14 (m, 1 H)7.23 (dd, J=9.10, ZzEYHz 1 H) 7.35(d, J=2.53 Hz, | H)

7.54 (d, J=2.02 Hz, 1 H) 7.68 (m, 1 H) 812 (m, | H) 8.15 (d, J=9.10 Hz, 1

H) 8.52 (d, J=5.31 Hz, 1 H). LC/MS (APCI, pos.): 472.1 (M+H). Example

108 KreparaHonH7.25 (dd, 4=9.10, 2.53 Hz, 1 H) 7.35 {d, /=2.53 Hz, 1 H) 7.56 (d, J=2.27 Hz,
N 9¥9'%> pﬂa%éﬂ%”)’h%@r@ ryp@éazf@ 1-uleiheny) asinelingA yipxytla, 4-5.31
10 benz Er_}gz compound was prepared using

rﬁétﬂ(l)"% ‘§ t ose épl éd and described in Example 90,

proprlate amine in place of methylamine (90,1). 'H NMR (400
W paiafibs OF ey Sappomyd-Sahéthy ReH]7E Bm¢roh Ak 2188 xy) quingih- 86y (oxy}-1-
4 B okran Sl okabide12 (M, 4 H) 4.19 (t, J=5.68 Hz, 2 H) 6.36 (d,
J=5.31Hz,1H)7.15(m, 2H)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 H f‘@ LC/MS (APCI,
pos.): 487.1 (M+H). Example 103 20 Prepn\ %

N-cyclopropyl-6-({7-[2- (ethylammo)ethoxé qumofn 4-yl}oxy)-2-methyl-1-

benzofuran-3-carboxamideg N 0 H ~~Vv\0 N -109- This
compound was prepared usig~met alogous to those depicted and

describggidadmsainphes8Qrising the@prtoprkaieaminadrhptacemfted and described

ame%mm'w &Qgg%e ?M&A%@% Mz MG RAG)REBdup4 (M, 2 H)
SRS Wire sl St s s g g og: s e

£H) @13%“ | Hj 87 i@ @IH285Gs M 5 7o 47RFEHB BANHEA (fyy 7584 Hz, 1 H)

(8524 {d), 78465 2 1927 BB) (07 £BI 34, .53 Hz, 1 H) 7.88 (d, J=2.53 Hz, 1 H) 8.03 (d,
J=227 Hz, 1 H) 8.18 (d, J=8.3.4 Hz, 1 M) 8.62 (m, 1 H) 8.65 (d, J=9.10 Hz, 1 H) 8.01 {d, J=b.05
Hz, 1 H). LC/MS (APC!, pos.): 488.1 (M+H).

Example 100

Preparation of 6-({7-[2-(cyclobutylamino)ethoxylguinolin-4-yT}oxy)-N-cyclopropyl-2-methyl-

Joess
'$Wve

This compound was prepared using methods analogous o those depicted and described
in Example 90, using the appropriate amine in place of methylamine (90-J).
‘H NMR (400 MHz, DMSO-d8) 8 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 (, 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, 2.15 Hz, 1 H) 7.23 (dd, J=9.10, 2.63 Hz, 1 H) 7.32 (d, J=2.63 Hz, 1 H)
7.54 (d, J=2.02 Hz, 1 H) 7.68 (d, J=8.52 Hz, 1 H) 8.12 (d, J=3.79 Hz, 1 H) 8.18 (d, J=8.09 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-6-{[7-(2-pyrrofidin-1-ylethoxy}quinolin-4-y{joxy}-1-
benzofuran-3-carboxamide

1-benzofuran-3-carboxamide
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H) 8.12 (d, J=3.54 Hz, | H) 8.16 (d, J=9.09 Hz, | H) 8.52 (d, J=5.05 Hz, |

H). LC/MS (APCI, pos.): 446.1 (M+H). Example 104 Preparation of
N-cyclopropyl-2-methyl-6-{[7-(2-piperidin-1-ylethoxy)quinolin-4-yl}oxy}-1-

10 benzofuran-3-carboxamide a/ o n/ I\ 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). 1H NMR

(400 MHz, DMSO-d6) 5 ppm 0.55 (m, 2 H) 0.66 (m, J=5.05 Hz, 2 H) 1.35

(m, 2 H)1.45 15 (m, 4 H) 2.60 (m, 2 H) 2.67 (m, 2 H) 2.81 (m, 2 H) 4.19

(t, J=5.68 Hz, 2 H) 6.36 (d, J=5.31 Hz,,1,H) 7.14 (m, 1 H) 7.20 (d,

J=10.36 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, | H) 8.52 (d, J=5.05 Hz, | H). LC/MS (APCI,

pos.): 486.1 (M+H). Example 105 20 Preparat f
N-cyclopropyl-6-({7-[2-(dimethylamino)etrlﬁﬁé?‘@%' -4-yltoxy)-2-methyl-

1- benzofuran-3-carboxamide o / 0 wow > is compound was

prepared using methods analogous tqQ thgse depicted and described in
Example 90, using the apriate e Jn place of methylamine (90-J).

25 1H NMR (400 MHz, CDSObf\ﬁpm 0.58 (m, 2 H) 0.75 (m, 2 I,—ézez.sS gs, _

6 H) 2 Bisisornayns yas @iepared) usian (et 3aplagots qiipsedppigedagy described
HZEx2rhp)eRd0:éthgImbedhroprate &t)ife08riase Dieind@nizeda0(dH, t-9.22, 2.40

iz Nk )s62 RN DIFESAE) 3 bnkie.2 ) 8.21 dds 39 BR)HB3YH)48:42.60, (m, 3 H)

=h. .LC RE +H). |
ng%ﬁ,a iﬁg%?%g%??l M&g&%#@%ﬁ Vi 40 (M (@,)J%@mgg ! §.14 (m, 1 H) 7.23

lin-4-y)oxy]-2-methyl-N ]
Ry SFRO T Syt ot or i (kT e ) 1) 812
a1 H 8This,cHmpdbad Was i éparéd hbeotdihd EMB Ritretit $EhemH).
gepistrciapd described

Preparation of N-cyclopropyl-2-methyl-6-{[7<(2-piperazin-1-ylethoxy)quinolin-4-yljoxy}-1-

Kél‘/\l Ry

This compound was prepared using methods analogous fo those depicted and described

in Example 90, using the appropriate amine in place of methylamine (80-J).

4 NMR (400 MHz, DMSO0-d8) & 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, /=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) 7.88 (m, 1 H) 8.14 (m, 2 H) 8.52 (d, J=5.31 Hz, 1 H).
LCIMS (APCY, pos.): 487.1 (M+H),

Example 103
Preparation of N-cyclopropyl-6-({7-[2-{ethylamino)ethoxy]jquinolin-4-yl}oxy}-2-methyl-1-

benzofuran-3-carboxamide

o
joe
H3c\/NP\/\ o N/
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below. 02N, CH3 OyN /Y  JH N CH3 Pd/C N+ ZN'~i CHI I N ci N
Ni-~N-CH3 106-A 106-BH 106C 0 ~\J H2N CR ~ CH3 CH3 0 O HATU
+ 106 N N~~iN'CH3 DMF H H3C1.0 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
(150 ml) was added N,N-dimethylethlenediamine 106-B (4.1 g, 46.5
mmol). The solution was stirred at room temperature for 3 hours,
extracted with EtOAc, washed (brine), dried(MgS04) 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 Bgmpound 106-C (5.2 g) (with 10%
Pd/C) in EtOH (150 ml) under [H2] (40pSI) at room temperature for 15
hours gave compound 106-D (4.7 g) as dark brown oil. To a solution of

compotnr d6buid 2B BepineD M yvAsRds erRIgNs (b ;ag JanskaTescribed
{h 2R AR BORAIE AMiRL RS IHRHRAR BHes. to the

SO lution was ad

S A i 551 SR A L LR 3 A N G2 55
@t 249 (theé soRifdrwassaGRdarbbmifethgebdli iz forB6.#ifdites, 31 Hz, 1 H)

gxisgatodaBiHEIOMC. Mashed farine) and. seopce Rfraeds The) residue m@ss Hz, 1

@Hréf'?éj by EP4GEL0- %@@g G/582Q, oves %%ﬁgw%%w\mhfomg (APCI,
(400 MHz, CHLOROFORM-D) b ppm 2.3

F é'OE 111
(‘m fé;é Tl 2 H) 2.79 (s, 3 H) 3.46 (t, J=5.81 Hz, 2 H) 3.98 (s, 3 H)
M%Hz 1 H) 6.50 (d, J=8.84 Hz, 1 H) 7.21 (m, 2 H) 7.34
Preparation of N-cyclopropyi-2-methyl-6-{{7-(2-piperidin-1-yiethoxy)quinolin-4-y[Joxy}-1-
benzofuran-3-carboxamide

a}

\ Cry

o Q

oWes

This compound was prepared using methods analogous to those depicted and described
in Example B0, using the appropriate amine in piace of methylamine (90-J).
"H NMR (400 MHz, DMSO-d8) & ppm 0.55 {m, 2 H) 0.65 (m, J=5.05 Hz, 2 H) 1.35 {m, 2 H) 1.45
{m, 4 H)2.60(m, 2H)2.67 (m, 2H)2.81 (m, 2H) 4.19 (1, /=568 Hz, 2 H) 6.36 (d, J=5.31 Hz, 1
H) 7.14 (m, 1 H) 7.20 (d, v=10.36 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=0.10 Hz, 1 H) 8.62 (d, J=5.05 Hz, 1 H). LCMS (APCI, pos.): 4856.1
{M+H).
Example 105
Preparation of N-cyclopropyt-8-({7-[2- (dimethylammo)ethoxy]qumolm—@-y!}oxy)—E-methyi 1-
benzofuran-3-carboxamide

This compound was prepared using methods analogous fo those depicted and described
in Example 90, using the appropriate amine in place of methylamine {80-J).
'H NMR (400 MHz, CD30D) 8 pom 0.58 (m, 2 H) 0.75 (m, 2 H) 2.33 (¢, & H) 2.53 (s, 3 H) 2.79
(m, 1 H)2.84 {t J=5.18 Mz, 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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(d, J=2.02 Hz, 1 H) 7.39 (s, | H) 7.44 (d, J=2.53 Hz, I H) 7.79 (m, 2 H) 8.17
(d, J=2.27 Hz, 1 H) 8.27 (m, 1 H) 8.60 (m, 1 H). LC/MS (APCI, pos.):
512.1.1 (M+H). 5 Example 107 Preparation of
6-{[7-(benzyloxy)quinolin-4-ylloxy}-N-(4,6-dimethylpyridin-2-yl)-2-methyI-I-
benzofuran-3-carboxamide H>C N/\CH3 OHCH, OO/I\ N This
compound was prepared using methods analogous to those depicted and
described 10 in Examples 106, 48, 33 and 28, using the appropriate
starting materials. 'H NMR (300 MHz, CHLOROFORM-d) 5 ppm 2.42 (s, 3
H) 2.50 (s, 3 H) 2.85 (s, 3 H) 5.30 (s, .211bl) 6.61 (d, J=6.22 Hz, | 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,
1.24)(dN S=0MRCAAMAA 330. T 2L VRN S Bttt & Riaish £o9.35 Hz, 1 H) 8.42 (d,
G3I2ZNIVA (s BRR Q66 OaseryaeH)L5 Mass (M+): 530.2091 Mass

ELLor 3 - ppm Example 108 Preparation of

N‘%ZI- ,%-dlme hylpyridin-2-y1)-6-[(7-methoxyquinolin:4:ylloxy]-2-methyl-1-
B@??B?ﬂ?ﬁr?—ﬁ?!‘gfg@t( il IPP&‘TQME%(YEXEH&H)’?I/%J&?NS compound
weshyhupdluninpmgitethyid -hrrelsi 3SImssé@BBicted and described

in Examples 106, 48, 33 and 28, using opriate starting materials.
'H NMR (300 MHz, DMSO-d6) S p 1%9 (s,3H)2.68(s, 3
H) 3.93 (s, 3 H) 6.46 (d, J=4.33 Hz; 6.88 (s, | H)./.25 (d, J=9.98 Hz,

1 H) 7.29 (d, J=8.85 Hz, 1 Hms, | H) -112- 7.65 (s, | H) 7.80 (d,
J=9.61 Hz, 1 H) 7.88 (s, I*M , J=8.29 Hz, 1 H) 8.59 (d, J=4.14 Hz, |

H) 10.46i$SohpduMSnARahdREhdatitg(M k) SRR Salsdalasiassd@sscribed
C27H23N304(M+):

O CH DN

= 713 2 &
\(El\ . o~ ] CHy  PdIC
N HaN CHg—— e

N 2 SN NG

H
106-A 106-8 106-C
' Q

OH
HN ' N—CH,y
= ] CHs 0 o HATU
= r’\\/ﬁ‘CH * 108
N 3 N DMF
ch\,o N/

106-D 106-E

To a solution of 2-chloro-5-nitropyridine 106-A and EtNs (4.7 g, 46.5 mmol) in CHsCN
(150 mi} was added N,N-dimethyiethlenediamine 106-8 (4.1 g, 46.5 mmol). The solution was
stirred at room temperature for 3 hours, extracted with EtOAc, washed (brine), dried{MgSQ,) and
concenirated fo give N,N-dimethyl-N’~{8-nitropyridin-2-yl)ethane-1,2-diamine 106-C (5.2 g} as a
yeliow solid,

Hydrogenation of compound 106-C (5.2 g) (with 10% Pd/C) in EtOH (150 ml} under [H]
(40psi) at room temperature for 15 hours gave cornpound 108-D (4.7 g) as dark brown oil.

To a solution of compound 108-D (120 mg) in DMF was added Ei;N (1.5 eq.) and HATU
(1.2 eq.) at room temperature. After being stirred for 10 minutes, to the solution was added 8-{(6-
methoxygquinolin-4-yhoxy}-2-methyk-1-benzofuran-3-carboxylic acid 106~E'(1.0 gq.) The solution
was stirred at room temperature for 30 minutes, extracted with EtCAc, washed (brine) and
concentratad. The residue was purified by MPLC (10-40% CH;CN/H:0, over 30 minutes) to give
the title compound 106.
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454.1762 Observed Mass (M+): 454.1769 Mass Error: 1.66 ppm Example
109 5 Preparation of
N-(4,8-dimethylpyridin-2-yl)-6-[(7-hydroxyquinolin-4-yl)oxy]-2-methyl-I-
benzofuran-3-carboxamide H30 N cwW N /\CH3 p ~ O HO\ N/ 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) 5 ppm 2.32 (s, 3 H) 2.40 (s,
3H)2.70(s,3H)515(s,1H)6.56 (s,1H)6.78 (d, J=6.59 Hz, 1 H) 6.90
(s, 1 H)7.37 (dd, J=8.29, 1.51 Hz, | H), 145(m 2H)7.82 (s,1H)7.88(d,
J=6.03 Hz, 2 H) 8.48 (d, J=8.85 Hz, 1H 8.85 (d, J=6.59 Hz, | H) 10.56 (s,
| H) MS (APCI, m/z) 440.1 (M+1) HRMS Calculated Mass for

@zﬁmmmm@*@m@bﬁm@ d4asss(My) 6440, LEAT AT 3 H) 3.46 (
N 5 (] th@?om :3 ) B%%]‘fo’ﬁ%e‘??r? % o (d J=8.84 Hz, 1 H) 7.21 (m, 2 H) 7.34
|me -0-

b o s I R e, 1

epar

Aedralih g8 BR&syhitheteMernehtd aepickdd hh@’b‘é%crlbed below. -113- 0
EtmAleoNH NH CHs CHa 0~00.Bf 0N Ho N DMF O'Q: 110-A 110

Preparation of 6-{[7-(benzyloxy)quinolin-4-yljoxy}-N-(4,6-dimethylpyridin-2-yi)-2-methyl-1-

benzofuran-3-carboxamide
HyC,

;?,C‘nh

Q H

@Ao N
This compound was prepared using methods analogous to those depicted and described

in Examples 106, 48, 33 and 28, using the appropriate starting materials,

"H NMR (300 MHz, CHLOROFORM-d) & ppm 2.42 (s, 3 H) 2.50 (s, 3 H) 2.85 (s, 3 H) 5.30 (s, 2

H) 8.81 (d, /=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) 8.39 (d, J=0.23 Mz, 1 H} 8.59 (d, J=6.22 Hz, 1 H}.

MS (APCI, m/z) 530.1 (M+1) HRMS Calcuiated Mass for C33H27N304(M+): §30.2075 Observed

Mass (M+): 530.2091 Mass Error: 3.08 ppm

Example 108

Preparation of N-(4,6-dimethylpyridin-2-yl)-6-[(7-methoxyquinolin-4-yljoxy}-2-methyl-1-

benzofuran-3-carhboxamide

This compound was prepared using methods analogous o those depicted and described
in Examples 108, 48, 33 and 28, using the appropriate starting matarials.
H NMR (300 MHz, DMSO-d6) & ppm 2.31 (s, 3 H) 2.38 (s, 3 H) 2.68 (s, 3 H) 3.93 (s, 3 H) 6.46
(d, J=4.33 Hz, 1 H)6.88 (s, 1 H) 7.25 (d, J=8.98 Hz, 1 H) 7.28 (d, J=8.85 Hz, 1 H) 7.41 (s, 1 H)
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A solution of
6-[(7-hydroxyquinolin-4-yl)oxy]-N,2-dimethyl-I-benzofuran-3-carboxamide
110-A_(500mg, 1.43 mmol), 2-(bromomethyl)oxirane (286mg, 2.1 mmol)

and K2CO3 (386mg, 2.8 5 mmol) in DMF(15 ml-) was stirred at 90C for

3h. The mixture was then extracted with EtOAc. The concentrated residue
was purified by silica gel column chromatography using 0-5%

MeOH/CH2CI2 to give
N,2-dimethyl-6-({7-[(2-0x0-1,3-dioxolan-4-yl)methoxy]quinolin-4-yl}oxy)-1-
benzofuran-3-carboxamide 110 (323_myp. 1H NMR (400 MHz,
CHLOROFORM-D) d ppm 2.75 (s, 3 H) 3.08 (d, J=4.80 Hz, 3 H) 4.33 (dd,

10 J=10.86, 3.54 Hz, | H) 4.47 (m, | H) 4.61 (dd, J=8.59, 6.06 Hz, | H) 4.69
169:859) AB0IE =R 16 Hm] 35:8.88(5 81 B24I(H)Y 88 (&, | H) &38ddd/=4.14 Hz, 1
Hrpedd Hza, k) hlbs7 (ABAAGh/3-359, @08 HambHalduRkdmiads Hr TIBEINIOA(M+):

1 ) 8.62 (d, J=5.31 Hz,
ﬁf)’ %%% (@%%ggl? ﬁ?’gﬁi{é M@I,-Slgg'é)?t%n%%e 1 15 Preparation of
xyqumolin-4-y|)oxy]-N,2-d|methyI|m|dazo[1 2-a]pyridine-3-
Rrerzoxtioni deNIHS-diopthy n@dini2 g )-$iEirpoaua ciad-phepurédnethyl-1-
gaiendiag-tocthposyriaetic scheme depicted and described below. 20 -114
p~{~~ OH 0 CH3 N NHIs Cl ~i CH3 ON 3=HO N 779-a 0 N see general

prep. 0N 711-A Scheme 2/111-C CHy N VT 3
\ CHa

o
I

This compound was prepared using methods analogous to those depicted and described
in Examples 108, 48, 33 and 28, using the appropriate starling materials.
"H NMR (300 MHz, DMSQ-d6) 5 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) B.78 (d, J=6.59 Hz, 1 H) 6.90 (s, 1 H) 7.37 {dd, J=8.29, 1.51 Hz, 1 H} 7.45 (m, 2 H) 7.82
(s, 1 H) 7.88 (d, J=6.03 Hz, 2 H) 8.48 (d, J=8.85 Hz, 1 H) 8.85 (d, /=6.59 Hz, 1 H) 10.56 (s, 1 H)
MS (APCH, m/z) 440.1 (M+1) HRMS Calculated Mass for C26H2TN3OA(M+): 440.1605 Observed
Mass (M+): 440.1817 Mass Error: 2.89 ppm
Example 110
Preparation of N,2-dimethyl-6-{{7-[(2-ox0-1,3-dioxolan-4-yl)methoxylquinoiin-4-yi}oxy}-1-
benzofuran-3-carboxamide

110

This compound was prepared according to ihe synthetic scheme depicted and described
below.
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--'N 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-ylJoxy}-N,2-dimethylimidazo[1,2-a]pyridine-3-c

" arboxamide 111-C. Following the addition of TFA and reflux,

7-[(7-hydroxyquinolin-4-yi)oxy]-N,2- 5
dimethylimidazo[1,2-a]pyridine-3-carboxamide 111 was obtained. 'H NMR

(400 MHz, DMSO-d6) 5 ppm 2.50 (s, 3 H) 2.79 (d, J=4.55 Hz, 3 H) 6.75

(d, J=5.31 Hz, | H) 6.98 (dd, J=7.58, 2.53 Hz, | H) 7.19 (dd, J=9.10, 2.27

Hz, 1 H) 7.25 (d, J=2.27 Hz, 1 H) 7.37_{¢4 J=2.02 Hz, 1 H) 7.73 (q, J=4.38

Hz, 1 H) 8.10 (d, J=9.10 Hz, | H) 8.62 (d, J=5.31 Hz, 1 H) 9.08 (d, J=7.58

Hz, I H) 10.55 (s, 1 H). LC/MS (ACPI, pos.): 349.1 (M+H). 10 Note that
7-hydroxy-N, 2-dimethylimigazo[1,2-a]pyridine-3-carboxamide 11 -Bhrg{?as
obtained by the followipg¥drocedure. To a solution of

4-methoxypyridin irer{prepared as in Org. Prep. & PrexAt:y 2@‘?“1,
117-122, 1997)%.8g, 22.6 mmol in ethggol (100 ml) w. ed ethyl

2-chloro- manoate (R mj, 4 S.ﬁmhlal) and the ({m solution

heated tedefiux¥or 16 hours under amitroge sphere. The solvents

were removed inzvacuo and the yellow solid 15 Was titrated, pyith
dichloromethane to extract the crude product. The dichloromethane

extractd amriopopicEriliatedamalpalifieéaloyvitichabhedmsdgnaphiaichatimgxamide
Wﬂi’lﬁtb&tbrﬁg?eia,tebntﬁoyﬁd@kﬁ&h}dmethyl)oxsrane (288mg, 2.1 mmol) and K;COs (386mg, 2.8

& c?f)”hOES 1’%‘%[‘}’&@%@%8&%?9@@’{9?%9 PREIRPNUIIS £8n 28BS Bih Et0AC.
fqh ow solid. *H NMR 400MHz (CDCI3) 59,10 ilH d J=7.7Hz

o CHDERE) e VP AUTFL 5 AU P ST SRSl (e 0%
HBPHEH; G, 12 6B EIN 25 methg- BT -2-pe-7, %M!%ml)wmﬁyw4—yi}oxy)~1—
%B&aﬂ[i‘drlr-l#}aiﬁemrsﬁwuim(aﬂaaﬂwl

%Moziviﬂﬁtﬁﬂmﬁ'@#@ﬁwﬁ@]@ Hl'@%g(&aé%xé’lﬁi (L80s0'Hz, B1)Qs3 (dg,

0 e 5

Zr)g]-é_' %mo ipan’d e resﬂﬂtlﬁﬁeﬁlg\l{vg??hge% é %JTh MB&MZ t H)5.16
flivtiEP Aficidt BENOE G6ls: théh GERIEH VT8: %%h‘l?- él\h‘ﬂ ?W%ff%ﬁ% fife Hz 1H)
resukiing mjixtEdddndatdid for. 4 HIrTvér(@,Hodr 8.3FHe, sevEhtiziered® (d, /=56.31 Hz,
r@@qy@,@;l,@@p@ug@q@;ﬂmrwgye was acidified with 1.5 N HCI to pH 3,

gt ? r,faﬁultlng solid - 115 was filtered off, washed with water and dried
H'VH'CPUDTO' ield 7-methoxy-2-methylimidazo[1,2- a]pyridine-3-carbgxylic
Acrparsen ES A R e o IR Gy idne-3-
T2rpexgmidebs), 9.02 (1 H,d, J=7.7 Hz), 6.99 (1 H, d, J = 2.5 Hz), 6.76
(I N,dd,J=2.6,7.5Hz), 3.82 (3H, s), 2.45%@3% APCI (pos) m/z: 207.1

N

[MH+]. o~

Hy
S LS

o
oo
Ho N
11
This compound was prepared according to the synthetic scheme depicted and described below,
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5 To a stirred solution of
7-methoxy-2-methylimidazo[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 stirred at ambient temperature for 16 hours. The
resulting solution was concentrated in-vacuo and pre-absorbed onto Si02
and then 10 purified by flash chromatography (eluting with 5 - 8% MeOH /
DCM) to yield 7-Methoxy-N, 2- 114 -
dimethylimidazo[1,2-a]pyridine-3-carboxamide, 1.11 g, 87%, as a white
solid. 'H NMR 400MHz (CDCI3) S9.23 (1 H,d,J=7.9Hz),6.84 (1 H,d, J
=2.5Hz),6.59 (1 H,dd,J= 2.5, 7.5Hz), 5.70 (1H, bs), 3.862&@), 3.03

(3H, d, J= 4.8 Hz), 2.64 (3H, s). APCI }/z5220.1 [MH+] 155 d Solution
of 7-methoxy-N, 2-diﬁi%ﬂimidazg@)\N ridine-3-carlaé§a1"m’dé’“(985
mg, 4.49 mmal) i %20 mﬁﬁa&addﬁ?égmylate (80%
pure, 1.86g, mol) and the gaiyduresheat r 2 hours. After
cooling to ambient temperature >tf@%2action was neutrétized to pH 6 with
1 N HCI and concentrated in vacuo. The residue was dissolved in MeOH /
H20, pre-absorbed onto S102, and purified by ¢lagf chromatography
(eluting with 90110/1 20 80/20/5, DCM/M W%GHB) to yield the crude
product as a yellow solid,-which was titr ih “McOH to yield
7-hydroxy-N, 2-dimethylimidazo[1,2- idine-3-carboxamide 111-B, 700
mg, 78%, as a pale yellow solid. 'k 0O0OMHz (DMSO d5) 3 10.44
(1H, bs), 8.88 (1H, d, J = 7.6 Hz), 7.46 (34, d, J = 4.6 Hz), 6.66 (1 H, d, J

=2.0 H%)re@n@psgp b il e ofof wad cgr}?%)al%g&é%g% éCﬁeﬁig Mdasd previously

: +
R e S R e e T e s
al pireineEgiewitsb iamiddditonr/pi/ NFEA nagiy JRJiue HY K7 s guinein=4-ygoxy-A.2-
Tdwsstotnaaod valgypicipetedraccondinditovhecbiathetic scheme depicted
angieseitheskLeIngoQdi3 30NNy 2.70 (0, 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 M} 7.19 (dd, J=8.10, 2.27 Hz, 1 H) 7.25(d, J=2.27 Hz, 1 M} 7.37
(d, J=2.02 Hz, 1 H) 7.73 (g, J~4.38 Hz, 1 H) 8.10 {d, 4=8.10 Hz, 1 H) 8.62 (d, /=5.31 Hz, 1 H)
9.08 (d, J=7.58 Hz, 1 H) 10.55 (s, 1 H). LC/MS (ACPI, pos.): 348.1 (M+H).

Note that 7-hydroxy-N, 2-dimethylimidazo[1,2-alpyridine-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, 1987) 2.8g, 22.6 mmo! in ethancl (100 ml} was added
ethyl 2-chloro-3-oxobutanoate (8.2 mi, 45.2 mmol) and the resuiting solution heated 1o refiux for
16 hours under a nitrogen atmosphere, The solvents were removed in-vacuo and the yetow solid

was titrated with dichloromethane to exiract the crude product. The dichloromethane extracts
were concenirated and purified by flash chromatography (eluting with ethyl acetate) to yield ethyl
7-methoxy-2-methylimidazol1,2-a}pyridine-3-carboxylate, 2g, 38%, as a yellow solid.

" NMR 400MHz (CDCl3) 6 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), 4.39 (24, q, J = 7.0 Hz), 3.87 (3H, s}, 2.65 (3H, s}, 1.41 (BH, {, J = 7.2 Hz). APCI
{pos) miz; 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 ml) and MeOH (60 ml) was added aq. NaOH (11.8 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 mi, 2M, 7.7 mmol) and the resulting mixiure heated for a further 2 hours. The solvents were
ramoved in-vacuc and the residue was acidified with 1.5 N HC! to pH 3, and the resuiiing solid
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rr"NHO\N CH3 vN~ CI ON CH3 IO~ HO\N Cs2C0O3, DMF ~N~ .\ O
N 112-A 112 Note that

7-[(7-hydroxyquinolin-4-yl)oxy]-N,2-dimethylimidazo[1,2-a]pyridine-3 5
carboxamide 112-A was prepared according to Example 111. 'H NMR
(400 MHz, DMSO-d6) 5 ppm 2.49 (s, 3 H) 2.70 (m, 2 H) 2.78 (d, J=4.80
Hz, 3 H) 3.54 (m, 4 H) 4.23 (m, 2 H) 6.75 (d, J=5.05 Hz, 1 H) 6.95 (dd,
J=7.58, 2.53 Hz, 1 H) 7.24 (dd, J=9.10, 2.53 Hz, 1 H) 7.31 (d, J=2.53 Hz,
1H)7.41(d, J=2.02 Hz, 1 H) 7.70 (d, J=4.55 Hz, 1 H) 8.07 (d, J=9.09 Hz,
1 H) 8.62 (d, J=5.31 Hz, | H) 9.07 (d, JF%658 Hz, | H). LC/MS (PCPI, pos.):
462.2 10 (M+H). Example 113 Preparation of
7-fluoro-6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-N-(6-morpholin-4-
viay tithired offl) iatier 20t nest=3-wat ogd i decug do ViRd N-Oetiaxy-Ongthyirpidazol 1,2
BhSrriNL-32aF g, fORBIROUNE W%, Bkepasedifeclding to the synthetic /

R 0 S RGO PR
B3E(0} SCHTRE8F e, & B sShBASHN: § APCI (pos) iz 207.7 [MF+

To a stirred soiution of 7-methoxy-2-methylimidazo[1,2-ajpyridine-3-carboxytlic acid (1.2g,
5.82 mmol) in DMF (25 ml) was added EDCI (1.23¢g, 6.41 mmol), HOBt (0.87g, 6.41 mmof), V-
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 mixiure stirred at ambient temperature for 16
hours. The resulting solution was concentrated in-vacuo and pre-absorbed onto Si0; and then
purified by flash chromatography (eluting with 5 ~ 8% MeOH / DCM) to yield 7-Methoxy-N, 2-
dimethylimidazo[1,2-ajpyridine-3-carboxamide, 1.11g, 87%, as a white solid.
"1 NMR 400MHz (CDCls) 5 9.23 (1H, d, J = 7.9 Hz), 8.84 (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
M.

To a solution of 7-methoxy-N, 2-dimethylimidazo[1,2-a]pyridine-3-carboxamide (985 mg,
4.49 mmol) in DMF (20 ml) was added sodium thicethylate (80% pure, 1.86g, 18 mmol) and the
mixture heated to 120°C for 2 hours. After cooling fo ambient temperature, the reaction was
neutralized to pH 6 with 1N HCl and concentrated in vacuo. The residue was dissolved in MeOH /
H,0, pre-absorbed onto SiO., and purified by flash chromatography (eluting with 80/10/1 -
80/20/5, DCM/MeOH/cNH;) to yield the crude product as a yellow solid, which was titrated with
MeOH to yield 7-hydroxy-N, 2-dimethylimidazo[1,2-alpyridine-3-carboxamide 111-B, 700 mg,
78%, as a pale yeliow solid.
‘H NMR 400MHz (DMSO dg) 8 10.44 (1H, bs), 8.88 (1H, d, J = 7.6 Hz), 7.46 (1H, d, J = 4.6 Hz),
6.86 (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}.
APCI m/z 208.1 (MH+].
Example 112
Preparation of N,2-d imethyi-7-{[7~{2-morpholin-4-ylethoxy)quinolin-4-yfloxy}imidazo[1,2-
dlpyridine-3-carboxamide
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20 113-D 113-E 113-F-117 C) OCHCN NCs2CO3CH3C)Il. 0+C

NH DMSOIFIICHH3C.CNHZNCa ~~I1F113-G 113-HH300N

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 anhydrous 5 THE (75 mL) to which

NaH (3.8 g, 95.0 mmol) was added 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;4946; 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

H20 (50nimkympbend Oaxprepusd ayeirgsia tatsahtheth witieB8ldelEido alatskcribed
g,ghi,of about 2, after which 100 mL of EtOAc was added and extracted

with supplementary EtOAc (2 X 50 mL). The combined organic layeys
were dried over Na2SP4cand concentrated to give N'CHS
3-(2-fluoro-3-me oxy)f-z-\.oxobutanoic acid 113-C. Th ' U%H
was taken up inl50 HZCI2Mnd IMSA (2.0 mL, 30.4 ?
stirred 15 for 10 h. H20 (50 mL) was then d to the splutjon and
partitionefl wjth EtOAc (50 mL) ggzgggvg,glgoy Q)/ \epi\rae organic
layer. #®e trutle product was then dissolved in 20 mP of "diéthyl ether (20
mL) and n-heptass (50 mL) was added to the mixture to gi¥& 7-fluoro-6-

meth_OXMo?gmetrEﬁbﬂ'bemﬂwﬁ?&yﬁaﬂgwuﬁ)&%ﬁpﬂﬂ@mg%ﬁ&ﬁégﬂ%ﬁ]@E’idEne—S—
}S‘(émr\ﬁ%@ggqu%vz?ﬁ% tg%gf,ﬁ?a%n fﬁﬁ%gé’giﬁ @%81?-?2), 7.23 (1H,t J = 8.4
NN AP AT DOSE BE PB £ TEe (U B 2 Bt S e h o4
K34 8.78(1, 3P fintdIyih. SHIZCI 2 8hitd. dntSEodietHo bIC 7BB (e, J=9.10,
(Z 53 mal1 MO sInL/=2.8VNGH 281 29, westh e, akjedroqdhessdution Hy 807 (d,
drop¥ise {a8iien @NOLsuTee. 1 1) 9.07 (d, J=7.58 Hz, 1 H). LC/MS (PCPI, pos.): 462.2
(M+H).

Example 113

Preparation of 7-fiuoro-6-[(7-methoxyquinolin-4-yljoxy]-2-methyl-N-(6-morpholin-4-
yipyridin-3-yl}-1-benzofuran-3-carboxamide

.

N

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

=
0 o
HaC. ,QL THE HaG
Co oH sr\)kgoH G OH(LOH
o
F

F

NaH
T3-A 113-B 113-C
Q
OH 0,
MSA CHClp OH ¢
CHyCF  Hae Mo g Mg * m
30y 1 C fa O d 3 HSG~O N
F
113-D 118-E 13-F
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for 1 hour with a precipitate forming. The reaction was diluted with H20
(20 mL) and filtered to 25 yield
7-fluoro-6-hydroxy-2-methyl-1-benzofuran-3-carboxylic acid 113-E (0.65 g,
89%) as a tan solid. HPLC: Rt 3.17 min. (98 % area). -118- 'H NMR
(DMSO-d3, 400MHz) 5: 13.01 (1H, bs), 10.01 (1H, bs), 7.44 (1H, d, J =
8.8 Hz), 6.95, (1H,t, J =8.4 Hz), 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 Il described
previously to yield 7-fluoro-6-[(7-5 - 1417 -
methoxyquinolin-4-yl)oxy]-2-methyl-1-benzofuran-3-carboxylic acid 113-G.
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-morpho|in-4-ylpy° -3-yi)-]§ nzofuran-3-carboxamide N3.
'H NMR &leg@o-d& 400M :ckD,05 (Tht s), 8.56 (1H, d, J =5.3 ;

8.40 (11 22 (1H,3, 110'3 = 971 Hzdy7.86-H—eld, J = 9.0, 1%9-#y),
7.60 (11-@%,53 gag.m7.38-7.34 (2H¢), 7.28 (1H, dd, J :@%@3
Hz), 6.83 (1 H, d, = 8.1'Hz), 6.43 (1 £¥'d, J = 5.1 Hz), 3.89 (BH['s), 3.65
(4H,t,J =5.0 Hz), 3.343(4H., t, J = 5.0 H2),, 2.66 (3H,,5). (ESI)
C29H26FN405 (M + H4) m/z: Caic.529.1887; Found: 529.1888. Anal.
(C29H26FN4051.0 H20) Calc'd: C, 63.73; H, 4.98; N, 10.25. Found: C,
63.49; H, 4.75; N, 9.94. 15 Example 114 Prepration of 113
7-fluoro-6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-N-(3-morpholin-4-yiprop
yl)- 1-befseRmaneeanisralhldefnBniFiCias RigPared (g similar npnpps o § Rubiished
oddrBidbig cethfoemdatiaEhiired i ASiY Methtts, srakirsatyad in anhydrous
HeSereanictedmad W@L@gsﬂgém Emm&l Bldeduiadrate e annspprateNext, 3-
mine{com in
N S o SEN I oS i
S6PTPRRICH, 3P W35 REPARSGORRIdNA 0 2 RS osaeip(hBipiCRep % 1946;
753 eptdhal NESGvEsA)seE e @f(reming, TiR4gadtion 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 to 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,Clz and MSA (2.0 mL, 30.4 mmol) and stired
for 10 h. H,O (50 mL} was then added to the solution and pariitioned with EtOAc (50 mL)
followed by conceniration of the organic layer. The crude product was then dissolved in 20 mlL 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:
Ry 3.76 min. (95 % area).
'H NMR (DMSO-ds, 400MHz) & 13.12 (1H, bs), 7.62 {1H, d, J = 8.8 Hz), 7.23, (1H, t, J = 8.4 Hz),
3,93 (3H, 8), 2.75 (3H, 8). LRMS (ESH (M + H") m/z: 223.1.

Dissolved 113-D (0.78 g, 3.4¢ mmol} in CH.Cl; (10 mL) and cooled to 0 °C. BBrs (7.0
mi, 7.0 mmol, 1.0 M in CHaCly) was then added o the soiution in a drop-wise fashion and stired
for 1hour with a precipitate forming. The reaction was diluted with H,O (20 mL) and filtered to
yieid 7-fluoro-6-hydroxy-2-methyl-1-benzofuran-3-carboxylic acid 113-E {0.65 g, 89%) as a tan
solid. HPLC: Ry 3.17 min. (98 % area).
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25dd, J =94, 25Hz),6.50 (1 H,d, J=5.1Hz), 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 HZz).
HRMS (ESI) C27H29FN305 (M + H') m/z: Calc. 494.2091; Found:
494.2103. Anal. (C27H28FN3051.2 H20) Calc'd: C, 62.95; H, 5.95; N,
8.16. Found: C, 62.59; H, 5.56; N, 8.09. -119- Example 115 Preparation
of N-cyclopropyl-2-methyl-6-{[7-(2-piperazin-1-ylethoxy)quinolin-4-ylloxy}-
1 benzofuran -3-carboxamide cry x 1\\5"~~ 115 This compound was
prepared using methods analogous to those depicted and described 10 in
Example 90, where the appropriate anpige (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)
ZHAIVRDMID3] 2§00 Mz HY: 42091 (1 --5)680182, (2HH P9, 364(0( 158, 31=H A 1z), 6.95,
gaﬂt 15.@may . Ea%éa( , PRmSTE) (B0 A5 72028616 Hz, | H) 7.68 (m, |

) 8 1 2 J!_||)n ?ﬁg}u; o[x§e3llll_§zr (Hs):pa}gd L(a"é!:\.éﬁi ({S‘PBI @&%})feﬂ'%?d]escnbed

M+H xam

etﬂaoi(&zvmﬁﬁ%ﬁfbﬁ%?s;%ﬁ%&%ﬁﬁalﬁ?“&%Hx%SRi‘*ée?i|WFé’fﬂ?ﬁ)it%éﬁ?o?Jl%ﬂﬁ°‘6 17

atarhodanidé MhoxPR -8V iFhiscofBotrehay jore peifed1436brdin§-feprpholin-4-
Snthstisscheme depricted arthdestyibadifmonoRSBITRETCas then added

gﬁo'&! i a0 filig fHKUMEUBRuct 7-uoro-6-1(7-methoxyquinolin-4-yloxyl-2-

methyl-N-(8-morpholin-4-ylpyridin-3-yi)-1-benzofuran-3-carboxamide 113.

H NMR {DMSO-ds, 460MHz) &: 10,05 (1H, s), 8.56 (1H, d, J = 5.3 Hz), 8.40 (1H, s), 8.22 (1M, 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, ), 3.85 {4H, 1, J
= 5.0 Hz), 3.34 (4H, t, J = 5.0 Hz), 2.66 (3H, s). HRMS (ESI) CgHaeFNLOs (M + HY mvz:
Calc.629.1887; Found: 529.1888. Anal. (CoM2sFN4Os1.0 H,0) Calc'd: C, 83.73; H, 4.98; N,
10.25. Found: C, 63.49; H, 4.75; N, 8.84.

Example 114

Prepration of 7-fluoro-8-[(7-methoxyquinolin-4-yljoxy]-2-methyl-N-{3-morpholin-4-ylpropyi)-

1-henzofuran-3-carhoxamide
o

N
ol

NH
crt\—_

GH

0 O ¢

114

This compound was prepared using methods analgous fo those depicted and described

in Example 113, but where the appropriate amine {commergially available from ALDRICH) was
added in place of 113-H.
"M NMR (DMSO-ds, 400MHz) 8: 'H NMR (DMSO-ds, 400MHz) &: 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= 8.8 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, 5), 3.58 (4H, t, J = 4.3 Hz), 3.46-3.30 (4H,
m), 2.68 (3H, s), 261 (4H, t, J = 6.8 Hz). HRMS (ESI) CorHagFN;Os (M + HY m/z. Cale.
£94.2091: Found: 494.2103. Anal. (CHxFNsOs1.2 H:0) Calc’d: C, 62.95; H, 5.25) N, 8.16.
Found: C,82.59; H, 5.56; N, 8.09.
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0-<0f0 HOjrO N 116-A HO 116 120 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
for 1h. The solution was then extracted with EtOAc. The concentrated
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. 1H NMR (400 M_HI%DMSO-DG) 5 ppm 2.57 (s, 3 H)
2.76 (d, J=4.55 Hz, 3 H) 3.44 (t, J=5.56 Hz, 2 10 H) 3.82 (m, 1 H) 3.98

(dd, J=10.11, 6.32 Hz, | H) 4.13 (dd, J=10.11, 4.04 Hz, 1 H) 4.68 {t,
Jsafigletzs | H) 4.99 (d, J=5.05 Hz, 1 H) 6.37 (d, J=5.31 Hz, | H) 7.16 (dd,
PP o TRt i s e o S
(PeizgBe3- PR BERY 1=5.31 Hz, | H). LC/MS (APCI, pos.): 423.0
(M+H). 15 Example 117 Preparation of
N-[5-(aminomethyl)pyridin-2-yl]-6-[(7-methoxyqui
b enzofuran-3-carboxam ide x \w /20 117
prepared according to the synthetic schertie
below. -121- NC \ | 1.BH3+FAK(7 eq.); 1k
NH2 N NHZ 2. HCIl p ~N @g
CH3 0/-N NH

‘ '4-y|)oxy]-2-methy|—|-
nisycampound was

depicted and described

HN (BCc)20 Bcc~N | THE H N
117-a117-C 0 OH NHp 0\

115

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
place of methylamine (80-J).

H NMR {400 MHz, DMSO-D8) d ppm 0.54 {m, 2 H) 0.65 (m, 2 M) 2.38 (m, 2 H) 2.68 (m, 4 H)
2.81 (m, 1 H) 3.12 {m, 4 H) 419 (t, J=56.68 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

Preparation of 6-{[7-(2,3-diﬁyd roxypropoxy)quinolin-4-yfjoxy}-N,2-dimethyi-1-benzofuran-
3-carboxamide

I Sy
m/\'}oﬂ/\o =
118
This compound was prepared according to the synthetic scheme depicted and describad

below.
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117-D/\H3010 N 0 (0 CH3 HATU, 75C HaC- N 2.50%TFAINCH2CI2 0
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 0C
(prepared as in J.Org. Chem., Vol. 38, No. 5, 1973). The 5 reaction was
stirred at room temperature for Ihour. The reaction mixture was then
slowly pored into ice water. 100 mL 4N HCI was added and stirred for 20
min. The solution was basified with NH4OH to pH of about 11, and then
concentrated. THE (300mLX2) was added to the mixture followed by
addition of solid KOH (excess). The sugspension was stirred. The THE
layer was collected by filtration and concentrated to give
5-(aminomethyl)pyridin-2-amine 117-B (4.3g). 10 A solution of 117-B (44,
32.5 mmoi), (Boc)20 (7g, 32.5 oﬁ*and Et3N (6.5g, 64.5 moj% in

THF(150 mL) was stirred at temperature overnight. 2. 1§-o art-butyl
(6-aminopyridin-3- yl)met dlte 117-C was |solat tiga gel
chromatography(0-5% H/CH2E99¥4H 7-C was copled with
6-{(7-methoxyqui xy]-2-methyl-1-benzofiiran-3- carboxylic acid
117-D (as prep@r}?\m Scheme 11 discussesb lously). After work up

the mixture 15 Was treated with 50% TFA im€H2CI2 ja give

N-[5- (amlnomethydpyrldln 2-yl]-6-[(7-

methoxyaguinalined -yl pxihuyatiiyiii-benz GhirewidrdaripostaotidehaitrE-y foxy)-1-
%MM%&'Q&M&!%QM&@@?&% & G Sard té)q%@%@ t#ea%éb%ﬁéoe% NaOH

H) 6.70 H) 0 (dd, J=
B k2 0 A b e e&ﬁj%%h TR G aen e
BOABo iReses dz*'zsmf “laﬂy’lglfieﬁ B HELG) ngaﬁomkgcwq@ oygr 30 min,
J=@ie By 12!'3)‘3{&3@579143(&0@%)du(ﬁmwml-f\pbéme&ﬁs‘l bénrofdian-3-carboxamide
Emmple 118 Preparation of

N—l[ﬁrvﬁﬂ @l%;ﬁ{)ﬂ%%g%i{”é@ ﬁg é@?%‘?‘ﬁ@wnﬁj A1) XY, j§44 Ly 1z, 2

benzof u oxami his compou was

ieitaile] wh?e%%’&s EAB1bh SR AL dediteF Hhti 5* & é)s%’nﬂéa P8 (& J=5.88
Elzaﬂnb]ei-ﬂWué‘?ﬁ@%ﬁpr@ﬂ)ﬁ@c@%ﬁ&rﬁﬁ@%é‘t@ar‘laitﬁ THENMIR{3.80, R1HzHz, 1 H) 7.24
[l S0 6 2 6 RN 12346 5.48l (<L Bdstz, B H))rBOH (3+BokIH4. 1$+Im?£(&l)l=8.34 Hz, 1

ol d :
SN B i LN

*HH) 8.22 (m, 2 H) 8.36 (d, J=9.10 Hz, 1 H) 8.78 (d,
ELELH_EE_M_W

Preparation of N-[5-{aminomethyl}pyridin-2-yl}-8-[(7-methoxyquinolin-4-yljoxyl-2-methyl-1-
benzofuran-3-carboxamide

This compound was prepared according o the synthetic scheme depicied and described
below.
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J=6.06 Hz, | H) 8.91 (d, J=2.53 Hz, 1 H) 10.41 (s, 1 H) LC/MS (APCI,
pos.): 455.1 (M+H). 10 Example 119 Preparation of
4-{[4-({2-methyl-3-[(methylamino)carbonyl]-1-benzofuran-6-yl}oxy)quinolin
- 7-ylJoxy}butanoic acid NH NCH, \ C 15 119 This compound was
prepared according to the synthetic scheme depicted and described
below. -123 0 CH3 NH NHH31 O CH3 \O | p CH3 O Br~Lp,CH3/\ HD
N 119-B 119-A\00113 NH CH3 ONaOH/I. HO-/oN 0119 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 5 mg, 1.14 mmol) in a mixed solvent of CH3CN

(4 ml-) /"SNF(L mL) weasTHEzeRCH to GQEQ/D@;?M mwﬁ%%
was extractét with EtOAc, concentrated a issolvE&t in 5 mL of Ne®.
17-A 88%
11?.-8 MG

Q
OH 7~ NH
S—CHg .
o . [}
o w4
1170
HaC, m >—Chg
1.8 oy N e} 0
i jee
HATU, 750 HaCm v

2. 50% TFA IN CH2CI2 0
. 2h

117

To a soiution of 6-aminonicotinonitrile 117-A (5.0g, 42 mmol) was added a solution of 1 M
BHa-THF (294 mL, 294 mmol) at 0°C (prepared as in J.Org. Chem., Vol. 38, No. 5, 1973). The
reaction was stirred at room temperature for 1hour. 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 stirred. The THF layer was

collected by filtration and concentrated io give 5-(aminomethyl)pyridin-2-amine 117-B (4.3g).

A solution of 117-B (4g, 32.5 mmol}, {Boc),O (7g, 32.5 mmol) and Ef3N (6.59, 64.5 mmaol)
in THF {150 mL) was stirred at room temperature overnight. 2.1g of terf-butyl (6-aminopyridin-3-
ylimethylcarbamate 117-C was isolated by silica gel chromatography(0-56% MeOH/CH,Cly).

17-C was coupled with &6(7-methoxyquinolin-4-ylioxyl-2-methyl-{-benzoiuran-3-
carboxylic acid 117-D (as prepared in Scheme |l discussed previously). After work up the mixiure
was freated with 50% TFA in CHyCl, fo give N-{5-(aminomethylpyridin-2-y[}-6-[(7-
methoxyaquinolin-4-yljoxyl-2-methyl-1-benzofuran-3-carboxamide 117-E.

'H NMR (400 MHz, DMSO0-D8) & ppm 2.65 (s, 3 H) 3.93 (d, J=10.61 Hz, 3 H) 4.02 (q, J=5,56 Hz,
2 H) 6.70 {d, /=6.32 Hz, 1 H) 7.30 (dd, J=8.59, 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=8.59, 2.27 Hz, 1 H) 8.17 (m, 4 H) 8.38 (m, 1 H) 8.79 (g,
J=6.06 Hz, 1 H) 10.74 (s, 1 H). LC/MS (ARCI, pos.): 455.1 (M+H).

Exampie 118

Preparation of N-[6-(aminomethyl)pyridin-3.yl}-6-[{7-methoxyquinolin-4-yl)oxy]-2-methyi-1-
benzofuran-3-carboxamide
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To the solution was added IN NaOH (1 mL). The solution was stirred at
room temperature for 2 hours and then heated to 60C for 2 hours. The
solution was acidified with AcOH to a pH of about 6 and extracted with
EtOAc. The concentrated residue was purified by HPLC using 20 10 60%
CH3CNIH20 over 30 min. to give
4-f[4-([2-methyl-3-f(methylamino)carbonyl]-1-benzofuran-6-
yl}oxy)quinolin-7-ylJoxy}butanoic acid 119. 'H NMR (400 MHz, DMSO-D6)
S 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 (8 J=5.31 Hz, | H) 7.47 (dd, J=8.46,
2.15Hz, 1 H) 7.53 (dd, J=9.22, 2.40 Hz, 1 H) 7.63 (d, J=2.53 Hz, 1 H)
7.86 (d, J=2.27 Hz, I H) 8.08 (d, J=8.34 15 Hz, 1 H) 8.22 (d, J=4.55 Hz, |
H) 8.47 (d, J=9.10 Hz, | H) 8.82 (d, J=5.31 Hz, 12.41 (s, 1 H). LCIMS
(APCI, pos.): 435.1 (M+H). Example 120 Prepabnation of
{[4-({2-methyl-3-[(methylamino)carbonyl]-1:hehzofuran-6-yl}oxy)quinolin-
7-ylloxy}acetic acid 20 -124 0 120 Thi pound was prepared
according to methods analogous to t picted and 5 described in
Example 119, except that methyl oethanoate is used instead of
methyl 4- bromobutanoate. 'H*N 0 MHz, CHLOROFORM-D) 6 ppm
2.72 (s, 3H) 3.04 (d, J=4.04 Hz, 2H)A_h%5(s 2 H) 6.56 (m, 1 H) 7.15 (dd,

j g gg 5 g‘%’ﬁé‘jﬂl ::!_Qvgs?eggr gd%d*ﬂé tl)'ﬁe?hggs@al&g_g 7t04 %c@éjdeptcted and

O R o e

88381%’ nEYaMEl (Y 1578 95 PEia e 6E §: 407.0 (M+H).
Exuma@q&mmgwm.@ﬁ Sfppm 2.65 (d, J=8.84 Hz 3 H) 3.94 (s, 3H)4.13 (m, 2 H) 6.65
b (G dimethylpyEeiadw 42 mestyt; 8-Hy #(25[yrrd HinT5-petons juino)in s (d.
Ay hlsbgnzqfiyansseaRexamids B36 i SHPs s [0 S3NHEHS) .78 (4,
J=6.06 Hz, 1 H) 8.91 (d, J=2.53 Hz, 1 H) 10.41 (s, 1 H) LC/MS (APC}, pos.}: 455.1 (M+H).
Exampie 119

Preparation of 4—{[4~({2-methyl'-3-{(methyIamino)carbonyi]-’i-benzofuran«ﬁ-yl}oxy)quinolin~

7-ylloxy}butanoic acid

CHy

N

118

This compound was prepared accerding fo the synthetic scheme depicted and describad

below.
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ON 15121 This compound was prepared according to the synthetic
scheme depicted and described below. -125 0 CH3 CI0 CH3\CH3 / I\
0 Scheme lOON+\CH3/\ HOp N 121-A121-B 121-COCH3 OO
CH3 CH3 CH3 TFA 0\ O Br*~-Br p\ 0 reflux, 2h \ K2CO3, DMF \ ~. HO
N Br--/ 0 121-D 121-E OCH3 O O OHCNH CH3\I\CH3 O000 DMF
/1\NaOH C /' ~t,i N~/~O N N~~O\ 121-F 121-G H3C N(\ CH3 CH30
NH HZN CH3 O O CH3 HATU, DMF

-123 -
o, St
NH
0, FHa
N (ﬁcm
N—cH e 7 ©
PR NN W m
>’
i o]
HO il
oA 1198
o, [OHs

NaO# : A
e ool =
P

N

A solution of B-{(7-hydroxyquinolin-d-yhaxyl-N,2-dimethyl-1-benzofuran-3-carboxamide
119-A (200mg, 0.57 mmol), methyl 4-bromobutanoate (155mg, 0.85 mmol), and Cs:CO;5 (433
ma, 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 E{OAc, concenirated and dissolved in 5 ml of MeOH.
To the solution was added 1N NaOH (1 mL). The solution was stired at room temperature for 2
hours and then heated to 80°C for 2 hours. The solution was acidified with AcOH to a pH of
about 6 and axtracted with EtOAc. The concentrated residue was purified by HPLC using 20-
80% CH;CNMHLQ over 30 min. to give 4-{14-({2-mathyl-3-{(methylamino)carbonyl}-1-benzofuran-6-
ylloxy)quinelin-7-ylJoxyibutanoic acid 119.
"H NMR (400 MMz, DMSO-D8) § ppm 2.27 (m, 2 H) 2.69 (1, 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, 1 H)
7.53 {dd, J%9.22, 2.40 Hz, 1 H) 7.63 (d, J=2.53 Hz, 1 H)} 7.86 (d, J=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, J=0.10 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-methyl-3-[{methylamino)carbonyl}-1-benzofuran-8-yl}oxyjquinolin-
7-ylloxylacetic acid
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CNJ O NJ 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. NaCl), dried over MgSO4 and concentrated. Methyl
6-[(7-hydroxyquinolin-4-yl)oxy]-2-methyl-1-benzofuran-3- carboxylate

121-D (6.49g) was purified by silica gel chromatography using 5% MeOH in
CH2CI2, 10 To a solution of methyl
6-[(7-hydroxyquinolin-4-yl)oxy]-2-methyd-A-benzofuran-3- carboxylate

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. Co chromatography gave
methyl 6-{[7-(2-bromoethoxy)quinolin-4-yl -176-
methyl-1-benzofuran-3-carboxylate 121- “A'solution of compound
121-E (750 mg) and pyrrolidine (351 mg) in DMF (3 ml) was heated to

60C for 45 min. The reaction mixtu as| extracted with EtOAc. Methyl
2-methyl-6-{[7-(2-pyrro|idinﬂ-D xylethoxy)geiinolin-4-ylJoxy}-1-
benzofuran-3-carboxylate 121-F (110mg) was purified by silica gel
chromatography using 5-10% 5 MeOHI#H2CI2, Compound 121-F

(110mg) was treated with 20% NaOH (1 ml) in McOH (1 ml) overnight.

The reqglionmbiniess@s aeipifiesdwithfePRandextadad ‘P@tﬁ%m&cted and
PRSI s P Ieg B Ge 16 P ALRAEARIE UL ARy of ety +
BiaTskeiaBethoxy)quinolin-4-ylJoxy}-1-benzofuran-3-carboxylic acid

112 MG (20DNhig) CALSORATPROF-DPS 1B (2T Dig) 3 4B ditridtbydiaidm22adinés, 2 H)
65 et AT LS (382880020210 FI3N {47 mA)nddME, (2Hnh swamheaiets7 (dd,

%J?&Fi‘ﬂ"fﬁ?ﬂﬂé@z%f@?@?‘PHQtﬁ)pf‘égLd&t Was seeny Hi’aT T 0% 8.54 (i, 1

reaction was a 0 stay for another 48 hours at room emperature.

The HUSHER nictire W BidHted by HPLC (20-60% CH3CNIH20, 0.1
Exampiel@er 30 min.) to give N-
Erdpatimenior pyaidiaiRet) ylo yoiaibyd-A) - ey a-glrin oy ytaidiaxyyidioeliunolin-

A Lehenzaiiiang. Spsbayide 121. 15 'H NMR (400 MHz,
CHLOROFORM-D) 6 ppm 1.87 - 1.97 (m, 4 K)2.38 (s, 3 H) 2.45 (s, 3 H)

2.82(s,3H)2.79-2.89 (m, 4 H) 3.08 - 3.20 (m, 485 (t, 2 H) 6.45 (d,
J=5.31 Hz, 1 H) 6.80 (s, 1H)7.21 (dd, J=8.46, 25 Hz, 1 H) 7.29 (dd, 1
H) 7.33 (d, J=2.02 Hz, | H) 7.43 (d, J=2.53 HZyx}M) 7.91 (d, J=8.34 Hz, |
H) 8.00 (s, 1 H) 8.28 (d, J=9.35 Hz, 2 M\J:S.sl Hz, 1 H) LCMS:
(APCI) m/z (M+1) 537.1 HRMS (Obser; 2452 (Calculated)
537,2497. Mass Error 20 -O.QZp%mple 122

CNW/\O N

' 121

This compound was prepared according to the synthetic scheme depicted and described
below.
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Preparation of methyl
2-methyl-6-{[7-(2-morphoiin-4-ylethoxy)quinolin-4-yljoxy}-1-
benzofuran-3-carboxylate 0 OH3 CH2 25 122 This compound was
prepared according to the synthetic scheme depicted and described
below. -127- 0 CH3 0'CH3 0\CH3 O O 11-13 OO HBr--/,0\(NL COQ
-N\O NJ DMF 121E 122 'H NMR (400 MHz, CHLOROFORM-D) b ppm
2.77-282(m,3H)2.82-295(m,3H)3.03-3.18 (m, 3H) 3.82 - 3.94
(m, 4 H) 3.95-4.01 (m, 3H)4.42-4.55(m, 2H) 6.54 (d, J=5.81 Hz, 1 H)
7.16 (dd, J=8.59, 2.02 Hz, 1 H) 7.30 (d42%=2.53 Hz, 1 H) 7.36 (d, J=4.55
Hz, 1 H) 7.73 (s, 1 H) 5 8.06 (d, J=8.59 Hz, | 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 12 3

Preparation of

6-({7-[2-hydroxy-3- (methyI@mmo)propoxy]gplnolln -4-yl}oxy) m Ig;/l
1- benzofuran-3- carbmde 0 CH¥ CI—L§emQ“\ 0 H3C 10
HO 123 5 NG c\}\ GH

HO

o N
121-A 121-B g\ 124-C

CHg

‘ Oy, of Oy—g
Sy S—CHy
TFA O (8] BFNB!‘ 9] (o]
e .
] 3 o
N/ Bre N

9]

124-F 121G

HsC
N! Y CHg

-
Chg Cs, -NH
HzNQ /Q:‘\Z CHs
CHa 9 ©
HATL, DMF m
Cm/‘* N

Q

A solufion of methyl  8-{{7-(benzyloxyquinolin-4-yljoxy}-2-methyl-1-benzofuran-3-
carboxylate 121-C (9.38Q) in TFA (100mi) was heated to refiux for 2 hours. TFA was removed by
evaporation under vacuum. The residue was extracted with EIOAC, washed (sat. NaCl), dried
over MgS80, and concentrated. Methy! 6-[{7-hydroxyquinolin-d-yhoxy]-2-methyl-1-benzofuran-3-
carboxylate 121-D (6.4g) was purified by silica gel chromatography using 5% MeOH in CHyC,,

To a solufion of methyl 6-[(7-hydroxyquinolin-4-yioxyl-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 femperaiure
overnight.  Column chromaiography gave methyl 6-{{7-(2-bromosthoxy)guinclin-4-ylioxy}-2-
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| %%eﬁ“i E?l’gn )grégﬁg%mw

This compound was prepared according to the synthetic scheme depicted

and described below. 0 CH3 0 HN"3NHH3 NN 1 01-13 O | CH3 0--O

CH3 OO IlyBr0OiNHZCH3 H30-NH i Cs03, CH3CN\I~0\N HONO

N HO 123 123-A 123.8 15 A solution of

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

123-A (1 g, 2.9 mmol), 2-(bromomethyl)oxirane (467 mg, 3.4 mmol) and

Cs2CO03 (1.4g, 4.2 mmol) in CH3CN (25 ml) was heated to 65C for 3

hours. The solution was extracted with EtOAc. N,2-

dimethyi-6-{[7-(oxiran-2-ylmethoxy)quingdin-4-ylJoxy}-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-B (150 mg, 20 0.35 mmol) in THE

BeY}-Ivbenerida-aresonansricot FhdRH jamhi e sAiOM oreppunt) 13hE (750 mg) and

poitttione (@39 heptedor63Cnfpwasheuats: Emmude%re@lucm&m Bfietixiure was

RyiEERdC (HR-4@%0 AH3CRHZO0 P%%fh?l% rEUMﬁn 1- yiethox;zr)qumol:nnt% Pll]oxy}-'l—
2(%}1 mﬁ%qraé)h Lgng 5-10%

AR LG, §Pl§‘92’“3§€ @1 ¥mne c%a%fﬁﬁﬁtsdo‘@'f(hifo% PSR 1) 3 MﬁOH (1 mi)

eonight, 27k rds2@o(rmipdure)vBagl ac(diiiet! WitV DK duhdsx@attd2vid HAd H)e residue

(vdSplinicd b!;)s?tu?égeﬁ%%rﬁa@%rh%yl:ﬂ)g% 3@%“@1&@[11"1)1 Shkbo bR, %b&ﬁyl—b-{{?-@-

#?;‘rﬁ%l -1 B))»qﬁ‘ﬁ& )1—41 ﬁ»?y Mbar!—| gf |J§ﬁ( )gﬁ%a%g) 1 ﬂgﬁqﬁ%

amino car enzo ura
yl}oxy)dJu Hﬁﬂ[‘?‘??%&% é‘i‘ﬁ%a%/eetﬁ“ﬁ UG R AA S ibgdr g2 me) and

&ebreNmpidntRIEyAhviessuatentodeiidsd hpidsddserbbamaaimiprduiwas seen
iyl NMR (400eulten WA4SRA) © pnfa: @adifer 28 heidOalt rebny BRdditde. The
"r@a&nﬁﬁ e W pRik8d by HPLGC (20-60% CHsGN/H,0, 0.1%AcOH over 30 min.) to give N-
(4,8-dimethylpyridin-2-yl)}-2-methyl-6-{[7-(2-pyrralidin-1 -ylethoxy)quinolin-4-yiloxyl-1-benzofuran-
3-carboxamide 121.
"H NMR (400 MHz, CHLOROFORM-D) 8 ppm 1.87 - 1.97 (m, 4 H) 2.38 (s, 3H) 2.45 (s, 3 H)
2.82 (s, 3H)2.79-2.89 (m, 4 H) 3.08 - 3.20 (m, 2 H) 4.35 (1, 2 H) 6.45 (d, J=5.31 Hz, 1 H) 6.80
(s, 1H) 7.21 (dd, J=8.46, 216 Hz, 1 H) 7.28 (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 H) 8.28 (d, J=8.35 Hz, 2 H} 8.60 (d, /=5.31 Hz, 1 H)
LCMS: (APCH) m/z (M+1) 537.1 HRMS (Observed) 537.2492 (Calculated) 537.2497, Mass Error.
=0.92ppm |
Example 122
Preparation of methyl 2-methyl-6-{[7-(2-morpholin-4-yiethoxyjquinolin-4-yijoxy}-1-
benzofuran-3-carboxylate

122

This compound was prepared according to the synthatic scheme depicted and described
bslow.
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J=4.55 Hz, 3 H) 3.56 (s, 3H) 4.17 (t, 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, | H)
7.66 (d, J=1.77 Hz, 1 H) 7.83 (d, J=8.34 Hz, 15 1 H) 7.93 (m, 1 H) 8.34 (d,
J=8.84 Hz, | H) 8.72 (d, J=6.06 Hz, 1 H). LC/MS (ACPI, pos.): 450.1
(M+H). -129- Example 125 Preparation of
7-Methoxy-4-(2-methyl-benzofuran-6-yloxy)-quinoline CH3 p\ O H3CO N
125 5 This compound was prepared according to the synthetic scheme
described below. CH, :::2 2CI\ | CH3 H$CO O CHO 0 125-A 125-B To a
stirred solution of 6-Methoxy-2-methyh-t#hzofuran 125-A (1.76g,
10.85mmol) in 45m1 of CH2CI2 at -5C was added BBr3 (24m1 of | M
BBr3 in CH2CI2, 16.28mmol). The reaction 10 was allowed to warm to

OC and stirred at that te erﬁ[’fre for 1.5hr. The reaction w ClT?ed into
a mixture of ice and ed aqueous NaHCO3 and | eLe,
separated. The aqy yetewas re-extracted with € " The

combined organic Jayers were dried, (MgSO4) an entrated under
reduced pressto brown oil. resi %/wo atographed on
silica get€iting CH2CI2 to giVEg72Zmg (54%) of

6-Hydroxy-2-methyjshenzofuran 125-B. 15 Anal cglc'd for C9H802 C,

2296H544F und: C. 7 2H543??%%R(400MH SODGQ’ 303 -
el s e e T
@ J5@e J=% 65al $é($+§ﬁ%s {SH 3.73 (s, 1 H)
€ Q, 12559\, H@E)OBGSZ&EO& Bs0 § 13067 KIBCEB. 06 Qﬂ 1}5 chzs T&PCl) m/z
dMielgd884d solution of 4-Chloro-7-methoxy-quinoline 125-C (76mg,

nd 6- Hydroxy-2-methyl-benzofuran 125-B (58mg, 0.39mmol) .
|Hr§;ﬁmtlgﬁ dfis({7 ivcly drioled -Casthylamino)propoxylquinolin-4-yjoxy)-N,2-dimethyi-1-

benzofuran-3-carboxaminde

@U

CHa

Os—nid
NCH,
o Q

O
HO
123
This compound was prepared according fo the synthetic scheme depicted and described
below.
CH ' O. . EHs
Oy S O iy ) Nt
~ T S-cH
: \::CH l: I \;:Gﬁa oS
a s 2 ?)/\Br o, o]
——— / L NHaCH3 HaC‘NH m
Sy Cspli0; GHGN } e V\ N/
= o R N’ ¢]
HO N of HO

123
123-A 1258

A solution of B-{(7-hydroxyquinolin-4-yhoxyl-N,2-dimethyl-1-benzofuran-3-carboxamide
123-A (1 g, 2.8 mmol}, 2-(bromomethyl)oxirane (467 mg, 3.4 mmol} and Cs,CQO; (1.4g, 4.2 mmol)
in CHLCN (25 ml) was heated to 65°C for 3 hours. The solution was extracted with EtOAc. N.2-
dimethyl-6-{[7-{oxiran-2-yimethoxy)quinolin-4-ylJoxy}-1-benzofuran-3-carboxamide 123-B {1.1 g)
was isolated by a silica gel column using 1-5% MeOH in CH,Cl,. To a solution of 123-B (150 mg,
0.35 mmal) in THF (5 ml) was added a solution of methylamine in MeOH (1N, 1 ml). The solution
was heated to 85°C for 2 hours. The crude product was purified by HPLC (10-40% CH.CN/H.0
over 30 min.) to give 8-{{7-[2-hydroxy-3-{methylamino)propoxylquinolin-4-yljoxy)-N 2-dimethyl-1-
benzofuran-3-carboxamide 123,
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~ shown in Example 125, using 6-Hydroxy-2-methyl-bé

Carbonate (320mg, 0.98mmol). The reaction mixture was heated at 130C
for 1.5hr, cooled, poured into saturated aqueous NaCl solution, and
extracted with with EtOAc and Et20. The -130- combined extracts washed
again with saturated aqueous NacCl solution, dried (MgS0O4), 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- yloxy)-quinoline 125 was
prepared as a yellow solid (70mg, 58%). 5 'H NMR (400 MHz, DMSO-D6)
6 ppm 8.57 (d, J=5.05 Hz, | H) 8.23 (d,,}=9.35 Hz, | H) 7.62 (d, J=8.34
Hz, 1 H) 7.52 (d, J=1.77 Hz, | H) 7.4(52 ,J=2.53 Hz, 1 H) 7.28 (dd,
J=9.09, 2.53 Hz, 1 H) 7.11 (dd, J=8.34, 2.02 Hz, | H) 6.65 (s, 1 H) 6.41 (d,

Rk Heo M) B35 534 2obGy @ blbe The bjclegiead agtivity(ef thig 3.21 (m,
}'?Ibltlorw i"l?g'ﬁ;flé%d1 t@ﬁzf?ﬁo‘f"mg’ 3838 @%%@5255\45 qﬁ?z)/? 28 (m, 3 H) 7.74

2% inhibition N sults
et 32 el e adzé-éfg%a% Y SRS TRSS 8 e
E&@MI benzofuran-6-yloxy)-7-(2-morpholin-4-yl-ethoxy)-quinoline
Brelaridién OF hatnThigcmpeathptizvigsefindpmied)corbongihg-berthsfaahane

Wmﬁqgﬂq\% ok} R\ CH3 \\ CH3 126-B (//\ HO Cs2CO3,
dmso ~~ 150 126 A 1300C O N~ 126-C Using the,general procedure

nzofuran 126- A and
7-Benzyloxy-4-chloro-quinoline 126-B, \

7- Benzyloxy -4-(2- methyl -benzofuran-6- onx 0

ar
0 ine'126-C was

J=5.31 Hz, | H) 8.24 (d, J=9.35 Hz, | (. 20 J= 8.34 Hz, | H) 7.46 -
39 (m, 2 H) 7.11 (dd

7.57 (m, 4 H) 7.42 (t, qlc-/f.\?f’ktv,i @ A . : . ,
J=8.46, 2.15 Hz, 1 H) 6.644s, | H)6.42 (d, J=5.31 Hz, 1 H) 5.31 (s, 2 H)
2.45 (s, 3 H).-131- CH3/I1\CH3 124
This compound was prepared according to the synthetic scheme depicted and described

below.

123-A

124
"H NMR (400 MHz, DMSO-DS8) & 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 (¢, J=6.19 Hz, 2 H) 6.62 (d, J=6.06 Hz, 1 H) 7.24 (dd, J=8.58,
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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00 O TFA, reflux /O 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 (1.5ml) was heated to reflux for 2hr. The volatiles were
removed under reduced pressure, 5 the residue dissolved in EtOAc, and
washed sequentially with saturated aqueous NaHCO3 then brine. The
organic layer was dried (MgS0O4) and concentrated under reduced
pressure. The residue was triturated with TBME and used without further
purification in the next step. \ CH3\ | CH3 07::;") O '/"ClI O O HO Cs2COQOg3,
CH3CN NfO N N 10 126-D 126 A suspggsion of
4-(2-Chloro-ethyl)-morpholine hydrochloride (153mg, 0.82mmol) and
Cesium Carbonate (537mg, 1.65mmol) in CH3CN (2m1) was stirred at
Exenmlertfferature for 1 hr. The 4-

Feapirpiayhile naniuian-G-donetiierlsrufaLd-26:8) didRenee 0.41mmol) in
CH3CN (2ml) was added and the reacti as heated to reflux for 2hr.

[ ' piorine, and extracted
with EtOAc (2 times). The combined grgatic Tagers were washed with

residue was chromatographed{on §ilicalgel eluting with 10% MeOH in
EtOAc/CH2CI2 (1:1). Thig.gay ' impure material which was
re-purified by HPLC to give 110mg (42{@ of 4-(2-Methyl-benzofuran-

6-yloxy)-7-(2- morpholln -4-yl-ethoxy)-quinoline 126 as the bis TFA salt. 20
'H NM Wa@@m@ﬁl{? Wg@iﬁ%ﬁ BHHIDIY he 0 PaRDaES I e S5low.

(none, I H) 8.76 A6 Hz | HEBrd Z(3C=9.09 Hz 68 (d
J=8.34 Hz, 1 H 55y Hz;++#) 747 (d,1 g

2.02 Hz, 1*#?? 61- 678(m 2 H) 4560 {8°Q=4.29 H) 2;)3 6 - 418 (m
10 H) 2.38 - 2.49 (mzg4d). The biological activity of this coqygagind is

indicated oI

|nh|b|t|§n ypr%ﬁ;l !)%géqgg?éﬁ%(é%}] %@% fqrérﬁﬁ,d‘%?é%@%@mon n
4470l otiftiz ‘Enéh B URPOMeE Bt L b ERle {8 SHsin 182%RrRS, Fbgreaction
uadaﬁm@ﬂ;t:swa@p@w@"@rﬁnslﬁ@ﬁqﬁetrtmumma@ﬂambﬁ)ﬁw*sp‘ﬁmwmm s poured
Rach eikbeibfespaelivaueeaRiQEus 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 fo a brown oil. The residue was chromatographed on silica
gel eiuting CH.Cl to give 872mg {54%) of 6-Hydroxy-2-methyl-benzcfuran 125-B.

Anal caic'd for CgHeQa: C, 72.86; H, 5.44, Found: C, 72.72; H, 5.43,

1H NMR (400 MHz, DMSO-D8) U 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) 8.38 (s, 1 H) 2.35 (s, 3 H).

Cl

=2
H3CO N 0 o
HO 0

Cs;C03, dmso P
13090 HsCO N

125.8 125
To a degassed soiution of 4-Chloro-7-methoxy-guinoline 1258-C (78mg, 0.38mmcl) and 6-

Hydroxy-2-methyl-benzofuran 125-B (58mg, 0.39mmol} in 1.6ml 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;0. The



- 10

18

20

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 Assay: This
construct determines the ability of a test compound to inhibit tyrosine
kinase 10 activity. A construct (VEGF-R2D50) of the cytosolic domain of
human vascular endothelial growth factor receptor 2 (VEGF-R2) lacking
the 50 central residues of the 68 residygs of the kinase insert domain was
expressed in a baculovirus/insect cell system. Of the 1356 residues of
full-length VEGF-R2, VEGF-R2D50 contains residues 806-939 and
S96bihdd Exandsalemieneagemvith uistticedERReM)sWeth shietkmasedn@&r80,), and

mfgd%\ﬂ@r%&%gdtﬂl@gsyrgG'Fhlﬁe@@uﬁk‘a@Bﬁ%ﬁ%ﬁlﬁ%@%%mﬁ gel eluting a

rifie str rfor ubatlon o e.enz
BBHECH AT o G P Brstinib iy SRR e A i Beengprene
vy naNrpliep 28 “ﬁﬁpfﬁ@r%?ﬁéuﬁ?ﬁﬂ@%cb@e@ﬁoﬁéﬁa 5mM DTT, at 4 C
ferNMVIR (Afte Mala GBI BRatioh 5 THIG JebBStHIC HASIBEH dh@)ﬁﬁnl't@ 1 H) 7.62 (4,
passess catalytie activity essentighyequivalentie e wid-pe=0.09, 2.53 Hz, 1 H)
@Ioc(ﬁgomrﬂ%tf%'{‘ﬂ%% éiﬂ%‘a}'ﬂ)%%sgﬁuﬂ*ﬁ?%f 235t g @l g H) 245 (5,3 H)

emistry, 37, 16788 g él% FGF-R1 Construct for o
N higogiga! |?&P¥1‘8’eﬂﬁ AP KAV HORARTRER RhiLR Pﬂfﬁ"ﬁ?ﬁ?&% Bk Eby I 8%
nbibiom @B ablIw LA % Btib %@ & $8lo ey stemihsteaaitig Showm ihdable 1.
iaﬂﬁgl%mes methionine residue 456 to glutamate 766, according to the

Rt LMQJ—'@-? EQﬁdf- <2-fflor - iRdne

%189 I(QLHQ%HG?(Iir?ﬁad tlgﬁﬂﬁffe construct alg i s%%"f%ﬁgrfv%g g %i?#lno
aC|d substitutions: L457V, C488A, and 052@?%% VEGF-R2
Assay: Coupled Spectrophotometric (FLV{ The production of
ADP from ATP that accampanies phasphdryl transfer was coupled to 30
oxidation of NADH u /ghhosphoe te (PEP) and a system
having pyruvate kinas Jengtastie tgfydrogenase (LDH). The
oxidation of NADH was monitored by fpllowing the decrease of
absorbance at 340 nm (eMo = 6.2 sing,a Beckman DU 650
§B@€GB‘BH6‘18Pﬁ%ﬁéfe%&%%%?fﬁﬂﬁ|‘86Eef8?hﬁﬁl?§l)?ﬁ8"#§’ﬁ§t8ﬂ‘\‘7lzGF R2D50
(indicated as FLVK-P i tables below) were the following: 1 mM PEP;
250 mM NADH; 50 unit DH/qL ;R0 units of -133- PK/mL; 5 mM DTT,;

5.1 mM poly(E4Y,); 1 mM ATM MgClI2 in 200 mM/@E%&I—bm
O
mCHs 126-8
HO C

Ce,C05, dmso
126-A 130°C 126-0

Using the general procedure shown in Example 125, using 8-Hydroxy-2-methyl-benzofuran 126-

A and 7-Benzyloxy-4-chloro-quinoline 128-B, 7-Benzyloxy-4-(2-methyl-benzofuran-6-yloxy)-
quinoline 126-C was prepared in 82% yield,

'H NMR (400 MMz, DMSO-D8) & ppm 8.56 {d, J=5.31 Hz, 1 H) 8.24 (d, J=8.35 Hz, 1 H) 7.62 (d,
J=8.34 Hz, 1 H)} 7.46 - 7.57 (m, 4 H) 742 (t, /=7.33 Hz, 2 H) 7.29 - 7.3% (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) 245 (s, 3 H).
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7.5. Assay conditions for unphosphorylated VEGF-R2D50 (indicated as
FLVK in the tables) were the following: 1 mM PEP; 250 mM NADH; 50
units of LDH/mL; 20 units of PK/mL; 5 mM DTT; 20 mM poly(E4Y1); 3
mM ATP; ahd 60 mM MgCI2 and 2 mM MnC12 in 200 mM HEPES, pH 5
7.5. Assays were initiated with 5 to 40 nM of enzyme. Ki values were
determined by measuring enzyme activity in the presence of varying
concentrations of test compounds. The percent inhibition at 50 nM (%
inhibition @ 50 nM) was determined by linear least-squares regression
analysis of absorbance as a function ofgjme. The binding inhibitions were
fitted to equation as described by Morrison. The data were analyzed
using Enzyme Kinetic and Kaleidagraph 10 software. Example B FGF-R

Assay The spectrophgtore c assay was carried out as descrhed above
for VEGF-R2, except e folletting changes in concentrFé Ri%
i §

P =2 mM, and po (E4%£?y iS 15 mM. Exampie CHMUOVEC +
roliferatiorsAssay This as et ermines the ability of a test
compoynd t@ it the growth factor- stimulated p atioh of human

umbilical Yein"€nddthelial cells ("HUVEC"). HUMEE & v

3-4, Clonetics 46@fp.) were thawed into EGM2 culture medlurryﬁgllgnetlcs
Corp).in T75 flasks. F 2m d|u was adde I
R e B e e R
e LAY ARERHA (P @l&‘ﬁﬁ‘l’é%nt@? Mﬂﬁt“f&%efétﬁrﬁﬁy\?ﬁﬁéndﬁr’@ﬁﬁ'%d pressure,
(rB83id66 dizgdivdd e ditdide|iahdt elbsrmsidivsendial i sEECES poanol® HaHCO; then

BN LThlaec{;@tma sé@%%@tuygaégtgmpgnﬁt %&.@@H@ WRke ké%ig%mpressure The
experimen 0] Ve n
R T B SRl el IR R RAKSARTALANED e IRIELS

prated BB mrof rich. culture me escri .
above). The ceIIs were allowed to attach for 24 hours in this medium. The
medium wasf é d by iration and 105 ml of starvation wm—;&,
(F12K+1% BB dded te ea \fll fter 24 hours, 15 ml ofd o]
agent dissalved in 1% DMSO i tion medj i N
was o each treatmentweli thefinal )J§D
% hour later, BOW%(?W%*@E%SO n ‘
as added to all wells except those containing untreated controls; the
final VEGF concentration was 6 ng/mL. Cellular proliferation was

quantifiggd g2 hours later by MTT dye reduction, at which time cgls were
exposed for 4 hours MTT (Promega Corp.). Dye reduction was stopped

by &d HQQnoéfati‘E‘(t?—Etﬁeré’E [)@x’@ﬁﬂ@ﬁ@ r@&%ﬂxm AnsrbanesAhaPaAMesium
V(\ég;%onattgrr%%%g,q%?mmomﬂ ?PS&UBR (\)n}é)sr% Freerd fa }c?orrne ?emperature for 1hr. The 4-
(2-Methyl-benzofuran-8-yloxy)-quinofin-7-ol 126-D (120mg, 0.41mmol} in CHCN (2mly 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 fimes). The combined organic layers were
washad with brine, dried (MgSQ.), and concentrated 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 HPLG {o give 110mg (42%) of 4-(2-Methyi-benzofuran-
B-yloxy)-7-(2-morpholin-4-yl-ethoxy)-quinoline 126 as the bis TFA sali.

'H NMR (400 MHz, DMSO-D8) & 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) 4.80 (d, J=4.29 Hz, 2 H) 3.08 - 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: FLVK: Ki =
nM; FGF: 38% inhibition @ 1 pM.
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-134- Example D Mouse PK Assay The pharmacokinetics (e.g.,
absorption and elimination) of drugs in mice were analyzed using the
following experiment. Test compounds were formulated as a suspension
ina 30:70 5 (PEG 400: acidified H20) vehicle. This solution was
administered orally (p.o.) and intraperitoneally (i.p.) at 50 mg/kg to two
distinct groups (n=4) of B6 female mice. Blood samples were collected
via an orbital bleed at time points: 0 hour (pre-dose), 0.5 hr, 1.0 hr, 2.0 hr,
and 4.0 hr post dose. Plasma was obtained from each sample by
centrifugation at 2500 rpm for 5 min. 'l{ t compound was extracted from
the plasma by an organic protein preC|p|tat|on 10 method. For each time
bleed, 50 pL of plasma was combined with 1.0 mL of acetonitrile,
poioet aZEsTinGareEdzemspssard000 rpm for 15 min. to precipitate

the profpinand.eXH aFLeR WdE-LES! 67 &&Hﬁgct&l%hcﬂqﬁsa%ﬁnﬂﬂhe and others is

afant (the extract containing tesf compou oure
&ﬁﬁ% ngélqevié l’3‘)ratt¢'9 on & c?fm?gg %P ‘r’]fé Oét HS?Fﬁg“’e receptor's
W@%&%I’ﬁ“ﬁﬁﬁ'@ CBPﬁﬁf?Fﬁg tﬂ?éaaﬁéd’ftééir%f@i’?l biﬁ‘ﬁ?ﬁi”@%h’ﬁ’éfwl%]bfie@f’?ﬁ am@ra’ﬁon
pldase (69 4iss2 5gb00Rb Mcidid4isl 26Eriy+ @icfuied. WA iacetditytrie)hivals receptor

aﬁ@a%symyt&%commmw% psusPRRsRAiRBRe MRl Rhasedpounds, the

rtexm USSP gt?slgdwas removed by centrifugation at 4000 rpm
}/ 5 TN %} #gsamp{;e was poured into an HPLC vial for test compound

HhalysEGF-R2GoBSHUGLIIASSAN1 100 series HPLC with UV detection.

From eﬁrﬁ? é@rﬁiﬂ!& gééﬁln Xlé@stﬁ@l%‘ﬁ? cﬂnéot@sf) B&ﬂ&éﬂr%.'%( ﬁg%g'ggosme kinase

reverse hase C- nd. eluted a

AE0hi I@%‘Pz&&%rﬁ’ £ FUn over%b ??]“Wefg’l%sg@%%% %\{V@W 7 VeSS encotheial
EoIAB HRRRIORSERRY/ i LY BRErE 20 e e 39y SEiGhip B doti fiforeifues of the
Gitate (pedkianen was eapespaylinle) hasingyikedngaciomt Gestsati aPrahafl 183 residues of
CARQUNEEEX FBCIREEOM AR FeMBIGR st BaanReaas¢iined also one point

Sﬂbaﬁvffyé}l o e d"’““’f e AT RIS e veor

$u @%%@h@'&?@%ﬁ Wrgﬁﬁl%ﬁétf%é'%éﬁﬁ"a%?&w‘%ﬁﬁ‘% A hRongyme at
@ SSheanttate qlrality dothe oleseate AR withiT 2606 4P thMiMagqhaotEi bl iisES, ph

The enranitated testsamples waenpiptied: for visuahdigplayausiit@sphorylation, this
g&l&!@g{% § §@J&%%%ma{adp%g§gsg@!@ﬂ&%%w%&%mﬂaﬁtsaéxv&%ﬁﬁ fo the wild-type

R E3HHEN BV RS540 TSt AR i R 16708- 1050

i®somes was measured by LC-MS analytical assay procedures as
fallows FERSR Icomanidit/feir isseysomes (HLM) were thawed and diluted to
5 mg/mL with cold 100 mM potassium phosphate (KPO4) buffer,

Approp?ﬁé‘ﬁ?ﬁ?iwﬁfswwmam of human FGF-R1 was expréssed using the baculovirus
vector expression system starting from the endogenous methionine residue 456 to giutamate

766, according to the residue numbering system of Mohammadi et al., Mol. Cell. Biol., 18, 977-
989 (1996). In addition, the construct also has the following 3 amino acid subsiitutions: L457V,
C488A, and C5B848S,
Example A
VEGF-R2 Assay: Coupled Spectrophotometric {(FLVK-P) Assay

The production of ADP from ATP that accompanies phosphory! transfer was coupled to
oxidation of NADH using phosphoencipyruvste {PEP) and a system having pyruvaie kinase (PK)
and lactic dehydrogenase (LDH). The oxidation of NADH was monifored by following the
decrease of absorbance at 340 nm {eae = 622 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; 250 mM NADH; 50 units of LDH/mL; 20 units of
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buffer, NADPH-regenerating solution (containing B-NADP,

glucose-6-phosphate, glucose-6- phosphate dehydrogenase, and MgCl2),

and HLM were preincubated in 13 x 100 mm glass tubes -135- at 37C for

10 min. (3 tubes per test compound--triplicate). Test compound (5 pM

final) was added to each tube to initiate reaction and was mixed by gentle

vortexing, followed by incubation at 37C. At t=0, and 2 h, a 250-uL

sample was removed from each incubation tube to separate 12 x 75 mm

glass tubes containing | mL ice-cold acetonitrile with 0.05 pM reserpine.

Samples 5 were centrifuged at 4000 rp 3f(_)r 20 min. to precipitate proteins

and salt (Beckman Allegra 6KR, SIN ALK98DO06, #634). Supernatant was

transferred to new 12 x 75 mm glass tubes and evaporated by

SRefd-Y anioeTIi By alwaclytE ey a 0ok LoTR; Said ples W ares e UstitieHERES, pH
SS%@Q&@&@M?&EW&S&%&%&%&% %ﬂﬁ% Ygg@er?gét'éejawgmﬁi%é?ables were

NN e R T

M‘Mr(BOME'S'ﬁN ﬁAG@&ﬁ@@)aflﬂo%dﬁM M%ba&éd(#lna')ﬂ dY"éHEHf‘tl%QBﬁBMt"(@PES pH

a'rﬁ’j 2dzpysareaipiietesaritp it to o anh dbstzyom pSurtiesas:cotaleineckintg @easuring

RatedHRLGVial tasertdhtetak saviRlentRnlSiMSARalY %b‘-im%mﬁﬁ ISThe percent

I n niected |
@Wﬂ L R R R 8 reser
BEESH QEQSRFI‘?EPB%%%E BRiRRf MBI 46 &HMEﬂéWE&%"ﬁ‘S%Bﬁ%ﬁ &feiption as
ceesrititg in positdoe eldetraapraeSIiRNmgee (piiogramnymed fpgicaand Kaleidagraph
speetieally for the molecular ion of each test compound). Each test
&Jrgj peak was integrated at each timepoint. For each compound,

pea aréa at each timepoint (n=3) was averaged, and this mean peak

HEER A58 as divided by the average peak area at time 0 hour to obtain
the perCEhEpesToRHPSHIFRrEA ARIAEES ¢ 20 ferarhpleioreDR VEGF-R2, except
BEG FRR)imhcsphes WadiondntBk- KBRR ells0assaaTPhis asdaynd poly(E4Y1) = 15
ggtermines the ability of a test compound to inhibit the

aéltotgglo%)horylatlon of KDR in porcine aorta endothelial (PAE)-KDR
ceIIs that overexpress human KDR were used in this assay.

S F12 media supplemented with 10% fetal -
25 boviidssessy (EBS)ieasd 1 Galditn G4 £81 Ehinppthd usanbisicdiis grewth factor-

sepiekinieareimelofanR6 waliniaiRin dhsterl awiHIegi?andVES cells
8¥¥S§e@é®&%§9§ &g l_i{(ﬁe?é Rhred %\&chﬁ G4 ]%é88%1 1%9\%&9 Cor ):n 775
Starvalion media ams media sup lemented with

HBSYE. RR&H W&%M%Wﬁeﬁ?&&%&% %?"ﬁ%‘*r‘?ﬁ%f‘?&t 5@‘&&’ Fﬁ’%gﬁys ""*ar cells

DIers @wesstioaarehen cdiEraverdisu dE Rt meeives sypelpsnaniad] @ith 1 06¢ fatat bovine

vehigle (B9%) DMS Bgmbtavaiiosianedia)grate 3 actdeshiniodBe)comnidolo.1 mgmL
VK@B%E&BT‘%%'ERM@-@&QH&%W@rb.érﬂse@x@%Vﬁ@gd"\’lﬁsegpéﬁ/&seﬁi@tﬁﬁér%. Ten to
twelve thousand HUVEC cells were plated in 96-well dishes in 100 mi of rich, culture medium
(described above). The cells ware allowed to attach for 24 hours in this medium. The medium
was then removed by aspiration and 105 ml of starvation media {(F12K+1% FBS) was added to
gach well. After 24 hours, 15 ml of test agent dissolved in 1% DMSO in starvation medium or this
vehicle alone was added infe each freatment well, the final DMSO concentration was 0.1%. One
hour iater, 30 mi 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/mi. Cellular proliferation
was quaniified 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 (Promsga
Carp.) and absorbance at 585 nm was deiermined on a 88-well spectrophotometer plate reader.
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incubated at 37C for 1 hour and the cells were then stimulated with 500
ng/ml VEGF (commercially available from R & D System) in the presence
of 2mM Na3VvO4 for 8 minutes. The cells were washed once with 1 mm
Na3VvO4 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 -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-flk-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 5 diluted and added to the

lal@ iRy 30-minute incubation. Plates were then washed again and
TMB peroxidase substrate (commercially available from Kirkegaard &

MensA MibAssdded for a 10- minute incubation. One hundred mL of 0.09 N

H2SO §vas added tlge 23 wellboft e 96- \éve %a 09 gt the rr:.%av%'r%nanal sed
Phosph ) Q[ak(us wa asg OBaE op Otomete readl at Yy

45 0eniHe T@Bﬂl%ﬁi@gr\%% JME@?PW%W@ il STV suspension in a 3070
feaGpaeimetaditnalyhly. 1ehEkamPresGsPuisP D& RinshissEdorutaltior(ie.) and

RiGERRRERB. e;léﬁ ASSAKI ﬁ'%&iﬁhﬁrﬂ%@ﬁ%?@;ﬁé@?%ﬁﬂﬁ%t@fﬁc@%wd samples
com 0 S a reine

SE R L RO U LGN LB A0
ﬁo@ﬁiﬁfmﬁeraﬁf@@dws{mfg@&%y%@ae@gawaﬁe%%r%qa PaAt ¢8R em for &

migdid ssipplemwmnte s switRcEQodrisaliisopiasmse hynamF«B@nmwdm&ugvmlprtatwn
rdd8d. Twenbrdhausabrsdcalls wese pagasdviss eashnaeheh & 86mvelt acetonitriie

@éﬁﬁ&é‘& lTSOQ ﬁnrhtr? fa%ot\qgn Ef 1?6!:% ﬁllﬂ‘%‘?q émt%larégrp@ag%ésﬁﬁe%?&d extract

S were then exp %se o the starvatlon media (Ham's F

SHPBRIFRS SOSPOURR, 05, ST RO G AT B R G StiER e PomPoune)
wass eused Igigevitesbtuage 0t SPPTRRSONIR deirbaifoRiredindee e steam of Ny
adsletidedttettestearetininn thd Oried_tadt threnpe el ex{hit, DM SO snrdbile phase (60:40,

%t@égabpmmﬁgkb@ werg adged 'ﬂi@\g&@tﬁﬂm@l wallsgdbe final [t)eMtS&mpound was
?é)sﬁ%gé‘ég%% in t n eaglpevﬁ sevgzﬁcr%%z{g gp gtrggr\évﬁr lrrq \Cu%%ée!fo\%tg )hc@ fugatlon at

our'an e ce Is Wer Wlth

$Yenn) fArthEPreHEBPIO MR RASIAUCHBP 8 nEFﬁ igh or et %‘éﬂgc\wé?é”afy% on
washethtbRaskevith 10 Teendd aBUOWiin WBB BN |Fseudaytesiding, 56 whiwpenjected

w&B afrbmaiﬁaw;ﬁtﬁw@mgy mﬁ%eﬂhasb of th|utiancidfemneierhenssoed tath a 45-
%Inﬂﬂg ée %111 dOGS %Sn%&] was. go‘f’ng%%fgg W%ﬁc%ﬁ %%“@R@'mu were

ant r I'[ coat Pierc ich was pre-coate

RIS DRY F?—'eB"Hﬁﬁﬁi?&y*?s%{ﬂ?ﬁaff’rwerrﬂBeE\%(taé%avo’ér CRIGUBEBY Ats™he known
sopsntatipes sl testoronrbig sexieriRd drastl Bleven samMedith 18 Mapaern described
2007 PRond REP-BY 20 Gam ater urkwass ditvée chanpk ageer dbdingitpledatrols (0.25
f;?gr/r"f'tLe,’Ol'.@iWﬁj%bﬁg%hﬁll?t@&W%ﬁ I@%w&%ﬁ&@oﬂ&@&wgf the analysis. The
standard curve had an Rz > 0.99 and the quality controls wera all within 10% of their expected
values. The quantitaied test samples were plotted for visual dispiay using Kalidagraph software
and their pharmacokinetic parameters were determined using WIN NONLIN software.

Example E
Humgzn Liver Microsome {HL.M) Assay

Compound metabolism in human liver microsomes was measured by LC-MS anaiytical
assay procedures as follows. First, human liver microsomes (HLM) were thawed and diluted to §
mg/mL with cold 100 mM potassium phosphate (KPQ,) buffer. Appropriate amounts of KPO,
buffer, NADPH-regenerating solution (containing B-NADP, glucose-8-phosphate, glucose-6-
phosphate dehydrogenase, and MgCls), and HLM were preincubated in 13 x 100 mm glass tubes
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TMB peroxidase substrate (Kirkegaard & Perry) was added for a
10-minute incubation. One 30 hundred mL of 0.09 N H2SO4 was added
into each well of the 96-well plate to stop the reaction. Phosphorylation
status was assessed by spectrophotometer reading at 450 nm. IC50
values were calculated by curve fitting using a four-parameter analysis.
The results of the testing of the compounds using various assays are
summarized in Table 1. _137_ FLVKIQ (nM) A=>10nm Example 3=
1-10 nm HUVEC + VEGFIC50 (nM) AVG G=<1nm NT=Not tested 1 NT
NT 2NTNT 3NTNT 4NTNT 6BRB,,7CNT 8CC 9CB 10BB 11
BC 12ANt 13CB 14BB 15BNT 16 ANT 17 NTNT 18 ANT 19B
B 20 ANT 21 NT NT 22 NT NT

at 37°C for 10 min. (3 tubes per test compound--triplicate). Test compound (5 uM final) was
added to each iube to initiate reaction and was mixed by gentle vortexing, followed by incubation
at 37°C. At{=0, and 2 h, a 250-ul. sample was removed from each incubation {ube to separate
12 x 75 mm glass fubes containing 1 mL ice-cold acefonitrile with 0.05 uM reserpine. Samples
were centrifuged at 4000 rpm for 20 min. to precipitate proteins and salt (Beckman Allegra 6KR,
S/N ALKS8DO0B, #634). Supernatani was transferred to new 12 x 75 mm glass tubes and
evaporated by Speed-Vac centrifugal vacuum evaporator. Samples were reconstituted in 200 pl
0.1% formic acid/acetonitrile (20/10) and vortexed vigorously to dissolve. The samples were then
transferred to separate polypropylene microcentrifuge tubes and cenirifuged at 14000x g for 10
min. (Fisher Micro 14, S/N M0017580). For each replicate (#1-3) at each timepoint (0 and 2 h),
an aliguot sample of each fest compound was combined into a single HPLC vial insert (€ total
samples) for LC-MS analysis, which is described below.

The combined compound samples were injected into the LC-MS system, composed of a
Hewleti-Packard HP1100 diode array HPLC and 2 Micromass Queatiro |l triple guadruple mass
spectrometer operating in positive electrospray SIR mode (programmed to scan specifically for
the molecular ion of each test compound). Each test com;mund peak was integrated at each
timepoint. For sach 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 time O hour to obiain the percent iest
compound remaining at 2 h.

Example F

KDR (VEGFR2) phosphorylation 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. The cells were cultured in Ham's F12 media supplemented with 10% fetal
bovine serum (FBS) and 400ug/mL G418. Thirty thousands cells were seeded into each well of a
o6-well plate in 75 mbL 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 18
hours. After the starvation period was over, 10 mL of test agent in 5% DMSO in starvation media
were added to the fest wells and 10 mL of the vehicle (5% DMSO in starvation madia) were
added into the control wells. The final DMSO concentration in each well was 0.5%. Plates were
incubated at 37°C for 1 hour and the cells were then stimulated with 500 ng/ml VEGF
(commercially available from R & D System) in the presence of 2mM NagVO, for 8 minutes. The
cells were washed once with 1 mm NazV0,in HBSS and lysed by adding 50 mL per weli of lysis
buffer. One hundred mL of dilution buffer were then added to each well and the diluted cell lysate
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23 ANT 24 B NT 25 NT NT 26 NT NT 27 ANT 28NTB 29CB 30C
NT -138- FLVK Kf (hM) A=>10nm Example B=1-10 nm NUVEC + VEGF
1C50 (nM) AVG C=<1nm NT=Nottested 31 BC 32NT B 33BNT 34C
B 35NTC 36BC 37BC 38BC 39NTC 40NTC 41 NTB 42NTC
43NTB 44BC 45BB 46BC 47BC 48BB 49 ANT

- 136 -

was fransferred to a 96-well goat ant-rabbit coated plate (commercially available from Pierce)
which was pre-coated with Rabbit anti Human Anti-flk-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,S0, was added to each well of the 98-well
plates fo stop the reaction. Phosphorylation status was assessed by spectrophotometer reading
at 450 nm. ICy 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 autophesphorylation of
PDGFRD in porcine aorta endothelial (PAE)- PDGFRD cells. PAE cells that overexpress human
PDGFRb were used in this assay. The cells were culiured in Ham's F12 media supplemented
with 10% fetal bovine serum (FBS) and 400ug/m| G418. Twenty thousands cells were seeded in
each well of a 96-well plate in 50 mL of growth media and allowed to attach for 6 hours at
37°C. Cells were then exposed io 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 concentration in each well
was 0.5%. Plates were incubated at 37°C for 1 hour and the cells were then stimulated with
1mg/mL PDGF-BB (R & D System) in the presence of 2mM NazVQ, for 8 minutes. The cells were
washed once with 1 mm NasVO, in HBSS and lysed by adding 50 mL per well of lysis buffer. One
hundred mL of dijution buffer were then added to each well and the diluted cell lysate was

transferred to a 96-well goat ant-rabbif coated plate {Pierce), which was pre-coated with Rabbit
anti Human PDGFRb antibody (Santa Cruz). The plates were incubated at room temperature for
2 hours and washed seven fimes with 1% Tween 20 in PBS. HRP-PY20 (Santa Cruz) was
diluted and added to the plate for a2 30-minute incubation. Plates were then washed again and
TMB percxidase substrate (Kirkegaard & Perry) was added for a 10-minute incubation. One
hundred mL of 6.08 N H,80, was added info each well of the 36-well plate fo stop the reaction.
Phosphorylation status was assessed by spectrophotomster reading at 450 nm. 1Cs, values were
calculated by curve fitting using a four-parameter analysis.

The resulis of the testing of the compounds using various assays are summarized in
Table 1.



50BB 51AB 52BB 53BB 54 ANT 55ANT 56 ANT 57 ANT 58
NT NT 59 NT NT -139- FLVK KI (nM) A=>10nm Example B=1-10 nm
HUVEC+ VEGF IC50 (nM) AVG C=al nm NT-Not tested 60 ANT 61 A
NT 62NTA 63NTC 64NTB 65NTNT 66 AB 67 BB 68 NTNT 69
NTB 70 NT NT 71BNT 72NTNT 73BB 74 NTNT 75ANT 76 A
NT

- 137 -
FLVK Ki (V) ,
Exa;ﬁpte S _ 2:1;:115 on ! HUVEC + VEGF G50 (n?sfa) AVG
: - G=<1nm ' '
NT=Not tested I _ .
1 NT NT
2 NT NT
3 NT NT
4 NT NT
8 B B
7 C NT
8 C
9 C
10 B
11 B C
12 A Nt
13 C
14 B
15 B NT
16 A NT
17 NT NT
18 A NT
19 B B
20 A NT
21 NT NT
22 NT NT
23 NT
24 B NT
25 NT NT
26 NT NT
27 A NT
28 NT
29 C
30 C NT




77 ANT 78 ANT 79 ANT 80ANT 81LANT 82ANT 83CNT 84BB
85ANT 86 BB 87 ANT 88B B -140- FLVK KI (nM), A=a10nm
Example B=1-10 nm HUVEC + VEGF 1050 (nM) AVG C=<1nm NT=Not
tested 89 C NT 90 C NT 91 C Nt 92 C NT 93 C NT 94 CNT 95 CNT
96 C NT 97 CNT 98 C NT 99 NT NT 100 NT B 101 NT NT 102 NT NT

103 NT NT
-138 -
FLVK Ki {ni)
A=>10nm
Example %112113;::; HUVED + VEGF IC5D (nM) AV
NT=Not tested
31 B c
32 NT B
33 B NT
34 B
35 NT c
36 .C
37 c
38 B c
39 NT c
40 NT c
4| NT B
42 NT C
43 NT B
44 B C
45 B B
45 B c
47 B C
48 B B
48 A NT
50 B B
§1 A B
52 B B
53 B B
54 A NT
55 A NT
58 A NT
57 A NT
58 NT NT
59 NT NT




104 NT NT 105 NT NT 106 NT NT 107 NT NT 108 NT B 109 NT A
110 NT NT 111 NT NT 21212 NT NT 113 NT NT 114 NT NT 115 NT NT
116 NT NT 117 NT NT -141 - FLLVK Ki (nM) A=xlonm Example B= 1-10
nm HWEC+ VEGF IC50 (nM) AVG C=<Inm 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 ANT EXAMPLES OF PHARMACEUTICAL
FORMULATIONS The pharmaceutical composition may, for example, be
in a form suitable for oral administration as a tablet, capsule, pill, powder,
sustained release formulations, solutio g§ suspension, for parenteral
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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 include a conventional pharmaceutical
carrier or excipient and a compound according to the invention as an
active ingredient. In addition, 10 it may include other medicinal or
pharmaceutical agents, carriers, adjuvants, etc. Exemplary parenteral
administration forms include solutions or suspensions of active
compounds in sterile agueous solutlonﬁ 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,
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To prepare a pharmaceutical composition for oral delivery, 100 mg of a
compound of Formula | is mixed with 750 mg of lactose. The mixture is
incorporated into an oral dosage 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 20 nature, and is
intended to illustrate the invention and its preferred embodiments.
Through routine experimentation, the artisan will recognize apparent
modifications and variations that may be made without departing from the
spirit of the invention. Thus, the invert4dn Is intended to be defined not by
the above description, but by the following claims and their equivalents. -
143- We claim: 1. The use of a compound having the structure of Formula

(1): X~ A RX3Rs R6’FB§(§'OQ‘N% R7 (1), wherdin 5 the ----- line in

Fermplta (1) indicates an gptlw}éﬂ bond; is 0 X3R1a R@@%Z@@m&g@fmpmg
the ----- lime |nd|cates ar&@pf le bond: X2 is O, S, or NR9 where ----- is

nnt.aaon. \VZo) N hahd: RO ic llnr CLI2:- R

14
ROt-&-PORE,OF- Xz IS T™NOf \./I vncrc 1S-aPoORe—RIAS T+t 5 Ria-is

sel?—:'c ed from the group consisting.of H, -(CR10R")ICN, -(CR'ORt1)

(C3EB)cycloalkyl, -(CR'ORYT) (C5-CB)cycloalkenyl, (C2-C6)alkéhyl,

(C4466) alkynyl, 15 -(CR10Rt1) aryl, -(CR'OR"™){heterocyclyl, angy

(1 _CR\a

Lot asaclardaa H +la C—atarmm £.Ria Aan-ha - —onti W
{c oraKyhafnt-wheretiine-Catoms-orta-gan-nue—opionan

sybstituted with 1-3 independently selected R12 groups; R2a is selected

frot¥£he group consisting oA, -CH3, -CF3, -CN, -CH2CH3, -OEH3, and

123 NT NT
124 NT NT
125 NT NT
126 A , NT

EXAMPLES OF PHARMACEUTICAL FORMULATIONS

The pharmaceutical composition may, for example, be in a form suitable for oral
administration as a tablet, capsule, pill, powder, sustained release formulations, solution,
suspension, for parenteral injection as a sterile solution, suspension or emuision, for topical
administration as an cintment or cream or for rectal adminisiration as a supposifory. The
phamaceutical composition may be in unit dosage forms suitable for single administration of
precise desages. The pharmaceutical composition will include a conventional pharmaceutical
carrier or excipient and a compound accoerding to the invention as an active ingredient. in addition,
it may include other medicinal or pharmaceufical agents, carriers, adjuvants, efc.
Exemplary parenteral administration forms include solufions or suspensions of active compounds in
sterile agueous solutions, for example, agueous propylene glycol or dexirose solutions,  Such
dosage forms can be suitebly buffered, if desired.

Suitabie pharmaceutical carriers include inert diluents or fillers, water and varipus organic
solvents. The pharmaceutical compesitions may, if desired, contain additional ingredients such as

. flavorings, binders, excipients and the [ike. Thus for oral administration, tablets containing various

excipients, such as ciiric acid may be employed together with various disintegrants such as starch,
alginic acid and certain complex sificates and with binding agents such as sucrose, gelatin and
acacia. Additionally, lubricating agents such as magnesium stearate, sodium laury! sulfate and talc
are often useful for tableting purposes. Solid compositions of a similar fype may also be employed
in soft and hard filled gelatin capsules, Preferred materials, therefor, include lactose or milk sugar
and high molecular weight polyethylene glycols. When agueous suspensions or efixirs are desired
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-OCF3; 20 -144- R3 and R are independently F; X3 isO or NH; X5is C
where ----- in Formula (1) is a bond, or, where ----- in Formula (1) is not a
bond, is CH or N; 5 R4 and R7 are independently selected from H,
halogen, -CH3, and CF3; R5 and R6 are independently selected from the
group consisting of H, halogen, -CF3, -N3, -NO2, -OH, -NH2, -OCF3,
-X4(CRtOR")7CN, -X( 4 CR10R")1(C3C8)cycloalky1, -X4(CR10R")j-(C5_
C8)cycloalkenyl, C2-C6) alkenyl, -X4(C2-Cs) alkynyl,
-X4(CRtOR11)1-aryl, -X4(CR70R1t)I-heterocYclY1, heterocyclyl, 10 -X(
and -X4(C1-C8)alkyl, and wherein the;g»and N atoms of R5 and R6 can
be optionally substituted with 1 to 3 independently selected R 13 groups,
or wherein R5 and R taken together may form a cyclic moiety selected
feo mdhelgrosiptoarsistisigeafoampe i rhersib eneyl tearbobiyetyWiindecods Ivestening or
fﬁ%ﬂ%ég%é?d@%ﬁ%%% YRiGR im@ntiqrply, SHReHiHeshYithet d8sgending agents,
tg(gﬁegggert?wtﬁ %?Xae%%ol%? lVhe(%ijs %ﬁe&%ﬁé’@l,fﬁﬁ%{ el?gﬁ{%?é{%‘%}i&?% % %ﬂaﬁons thereof.
-C(O)NMEheffcPEpreRgERRRG 4R AR mERe HeRL FRPRRSHS Qi Brere s At of active
goowpundnzistimgvel Hr. Rilabel {0Era@ @6 raley/IshiieRiD dngl R tdi@nexamples, see
Rgshehnandarabarar e, MAworRdRIHe URsmRHachedts, rejagent Editon
g% n atoms may be selected together to form a carbocyclyl; each Rte

nd R 13 are independently selected from theﬁ%ro%consi tin?gjy of Heal
naloger AR it MBS oGRS S, Mgt maceuts
aeitysio(e FRarding (o e fofvingarpe s 3Xampigs F3)2 25 -C(OH)(CF3)2,
£26ifsie 10 Edratle rdDCreEBpnOC(O)NH2, -OC(O)NHR74, :
e R DL O S N Wiy st b
RS S B A TG, CHs R TAoREg i DMisO anc
oy TeixeOuth Y. oG 7 Riprie saline. The mixture is incorporated into a dosage unit form
suitable for administration by injection.
Example il: Oral Composition

To prepare a pharmaceutical composition for oral delivery, 100 mg of a compound of
Formula | is mixed with 750 mgq of lactose. The mixture is incorporated into an oral dosage unit
for, such as a hard gelatin capsule, which [s suftable for oral administraion.

It is to be undersiood 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 artisan will recognize apparent modifications and variations that may be
made without departing from the spirit of the invention. Thus, the invention Is infended to be
defined not by the above description, but by the following claims and their equivalents.
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NR14, 30 -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-C6)alkenyl, (C2-C6)alkynyl, (C7-C6)haloalkyl, (C2-
C6)haloalkenyl, (C2-C6)haloalkynyl, (C7-C6)haloalkoxy,
-(CR16R17),NH2, -(CRt6R17 )NHR14, - CNR74Rt5,
-(CR16R17),NR74R15, and -S(O)m(CF2)gCF3; -145- or any two R 12 or
any two Rt3 groups attached to adjacent carbon atoms may be selected
together to be -O[C(Rt6)(R")]rO- or -O[CR76)(R")]r.1-; or any two R12 or
any two Rt3 groups attached to the same or adjacent carbon atoms may
be selected together to form a carbocyclyl or heterocyclyl; 5 each R 14
aecRih5S are independently selected from the group consisting of
(Crie12) atleydontbodria Bhae @l ctlfbolFbAh@ity4-12 membered
heterocyclyl, -(CR}¥R71) (C6-C10) aryl, and -(CR10R") (4-12 membered
heterocyclyl); each #1d R" are independently selected from the group
consisting of hydr gen, (£1- CA2) alkyl, (C6-C14) aryl, 4-12 membered
~C10) aryl, and 10 -(CR10R71) (4-12
membekéd he grocyclyl); and wherein any of the above-mentioned
substitu mprising a CH3 (methyl), CH2 (methylene), or CH
(metpi which is not attached to a halogen, SO or S02 group or to
aN . ienally bears on said group a substituent selected

RE nsisting of hydroxy, halogen, (C1-C4)alkyl,
(Cl -C4)alkoxy and -N[(C1-C4)alkyl)[(C1-C4)alkyl]; 15 and wherein j is O,
1, 2, or8 and when j is 2 or 3, edch CR'OR" unit may be the same or
diffeant; and whereinnis 0, 1, 2, or 3, and mis 0, 1 or 2; and wherein q is

an integgr fromh0ika-omaNdF IRRAHRIGISEHRMLAR 4 or &
p&gm%eémcally acceptable solvate or pharmaceutically acceptable salt
reof;

in the manufacture of a medicament for the treatment of a

hyperproliferative disorder in a mammal. 2. The use of claim 1 wherein

hypefproliferative disorder is cancer, 25 3. The use of claim | wherein
said melglicament is further to be administered in combination with an
anti-tumor agent selected from the group consisting of mitotic inhibitors,
alkylating agents, anti-metabolites, intercalating antibiotics, growth factor
inhibitors, cell cycle inHj |tors enzymes, topoisomerase inhibitors,
biological response mo sa@ti-hormones, and anti-androgens, and
combinations thereof.

wherein the -—-- line indicates an optional bond;
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 —~CHg;

R'? is selected from the group consisting of H, (CR"R')CN,
{(CR™R"")-(C4Cq)cycloatkyl, (CR'R'")(Cs-Cscycioalkenyl, (Co-Coalkenyl, (Cz-Ce) alkynyl,

«(CR"R"")-aryl, (CR"R"}-heterocyclyl, and (Ci-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, -GN, -CH,CHj,, -OCHa,, and
-QCF;;
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30 -146- 4. The use of a compound having the structure of Formula (l): s
A R4 X3 RSacml RR6 R #~; R7 (I), wherein the ----- line in Formula
(D) indicates an optional bond; 5is 0 X3R1a 5\ R2a c X2 wherein the
----- line indicates an optional bond; 10 X2 is O, S, or NR9 where --- is not
a bond, or X2 is N or CH where ----- isabond; R9isHor-C1-13; Rais
selected from the group consisting of H, -(CRIOR")ICN, (CR10R")
(C3C8)cycloalkyl, -(CR70R71) (C5-C8)cycloalkenyl, (C2-C6)alkenyl,
(C2-C6) alkynyl, -(CR'OR")I aryl, -(CR'QR") heterocyclyl, and
(C1-C9)alkyl, and wherein the C atoms of R'a can be 15 optionally
substituted with 1-3 independently selected R12 groups; R2a is selected
from the’gralRF eensisfagdeitti F:CH3, -CF3, -CN, -CH2CH3, -OCH3, and
-OCF3xR3 @pANRS are independently F; X3isO or NH; - 147 X5is C

\k/)Vhecrie Xis E] Fh%'s:{an i‘-'fi‘;ﬁ'}c'ﬁm%i ?ln M e s r\{\clihgrr Qubera 1[]——!: A" oynl's%lgzl)l%rr]lg% &bond, is

CHor N _

R* and R’ are independently sefected from M, halogen, -CHs, and CFy;

R® and R® are independently sefected from the group consisting of H, halogen, -CF, -N3,
-NG,,
-OH, -NH,, ~OCF3, -X*CR"R'),CN, -XY(CR™R"")-(C4 Cs)cycloalkyl, -X*(CR"R')~(Cs.
Ce)cycloalkenyl,
-X*(C-Cs) alkenyl, -XY(C,-Cq) alkynyl, -X*(CR™R")-aryl, -X*(CR"R"")-heterocyclyl, heterocyciyl,
and
-X*C,-Cg)alkyl, and wherein the C and N atoms of R® and R® can be optionally substituted with 1
to 3 independently selected R'™® groups, or wherein R® and R°® taken together may form a cyclic
moiety selected from the group consisting of a 4-10 membered carbocyciyl and a 4-12 membered
heterocyclyl which is optionally substituted with 1 to 3 independently selected R groups;

X* is selected from the group consisting of a bond, O, NH, -C(Q)-, -NHC(Q)-, -OC(Q)-, -
C(O)YO-,
~C(O)NH-, and S;

each R and R"" are independently selected from the group consisting of H, F, and (Cs-
Ce) 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 carbocyclyl;

each R and R'™ are independently selected from the group consisting of haiogen,
cyano, nitro, tetrazolyl, guanidino, amidino, methylguanidino, azido, -C{OIR™, -C(0), -CF3, -
CF,CF3, -CH(CF3),,
-C(OH)(CF3),, -OCFs, OCF,H, -OCF,CF3, -OC(O)NH, «OC(O)NHR“ -OC{O)NR™R™, -
NHC(O)R™,
-NHC(O)NH,, -NHC({O)NHR"™, -NHC(O)NR™R™, -C(O)OH, -C(O)YOR™, -C(O)NH,, -C(OINHR™,
-C(OINR"R™, -P(O)aHy, P(O)s(R™)2, -S(O}sH. -S(0)mR ™, -R™, -OR™, -OH, -NH;, -NH, -NHR", -
NR”,
NR™R'®, -C(=NH)NH,, -C(=NOH)NH,, -N-morpholino, {C,-Cs)alkyl, where any of the C atoms
can be optionally substituted with an O atom, (C»-Cg)alkenyl, (C,-Cg)alkynyl, {C,-Ce)haloalkyl, (Cy-
Ce)haloalkenyl, (C,-Ce)haloalkynyl, {C+-Cs)haloalkoxy, (CR'®R'")NH,, -(CR"R"}\NHR™, -
CNR™R'™ -(CRR"),NR"R", and -5(0)x(CF2):CF3;
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CH or N; R4 and R' are independently selected from H, halogen, -CH3,
and CF3; R5 and Rs are independently selected from the group consisting
of H, halogen, -CF3, -N3, 5-NO2, -OH, -NH2, -OCF3, -X4(CR10R11)iCN,
-X( 4 CR10R11)i(C3_C5)cycloalkYl, -X4(CR10R11)r(C5. C8)cycloalkenyl,
4 CRtOR11)j-heterocYclY1, heterocyclyl, -X"(C2-C6) alkenyl, -X4(C2-C6)
alkynyl, -X4(CRtOR11)j-aryl, -X(.and 10 -X4(C1-C8)alkyl, and wherein the
C and N atoms of R5 and R6 can be optionally substituted with | to 3
independently selected R13 groups, o_r1\gt/€_erein R5 and R6 taken together
may form a cyclic moiety selected from the group consisting of a 4-10
membered carbocyclyl and a 4-12 membered heterocyclyl which is

optionally substiijedamthcl 4ay3uipdenabaanibssrieeediRid SRR SioNd isay be

selecte s onsisti .a.bo 0)-, -NHC(O)-,
o L et ve
independenthyPSEREAETfr PN "G Bu P CSRE REATI S RN SR YE5iaess) carbon
alkyl, optRIReYRIlerKEIaei Rt TP CAPRPIE BRBETeRLidr two RtO

groups eatiacteshicr'adjacenpentbaly stemsimay e gelecteditigetiet £C.;) alkyl,
feineg GRIGAGYYLZY s36h Rl AN RIS aLslyespaBrerty. selesiediamy

the gigup consisting of halogen, cyano, nitro, tetrazolyl, guanidino,
a?ﬁfgirgo,ﬁr@e Wﬁﬁr’%ﬁ ?nhcil%zf %‘Yﬁt:(o Rt4, -C(Oé, _CF3, - CF2CF3,
i)

-CH(C855 R CRRfL}(CHSYHeRstsR Ay B5C ot {Tom 0 S rBCAS ELRg) Rl psirogen. (Cr-
OCEBYNIGRTA) aQCEOINRIURIS [N RER P W ECHO I ad
NHCHO)NHR Merdléa(RABEBIARES, -C(O)OH, -C(O)OR 14, -C(O)NH2,

'C(O)Ngtlxggvﬁerég(aq Nﬁﬂé&%@aﬁéﬂ)&l&lgsﬁfé@&(ﬁ%7c rzé(@fﬂﬂ( (meth%[), CH,
14, NR 14, -NR

-5(Q)nR14 -R14, -OR14, -OH, -NH2, -NH, -NHR14, = 4R15,
CENIRL CE RIS YR Bl L2 LR Sohesioasyroh o o2
tHeQERGHE BAIISEVAISRE RIS HRRSHORA P aT S BT AT DB AR ing of
(Y2re26) sdlageyl, (L6 Dalk)A K 2ar80- K G) relosiil GItyd;Ca)alkyl];

(CZ'C@h@-Ml@WWS f}Cﬂ-'ﬁ:@m@ﬂﬂm{éﬁXﬂSMi@%&ﬂ PRPRZY unit may be the same or
-gl g&gRl?)rNHR?A CNR14R16, -(CR16R17) NR14R1s and

-S(O)m(CF2)gCF3, or anétwo R 12 or any two R13 groups attached to
adjacerG4BER IR tngyPhd and mis 0. Tor:

and wherein g is an integer from 0 to 5, and r is an integer from 1 to 4,
or & pharmaceutically acceptable soivate or pharmaceutically accepiable salt thereof;
in the manufacture of a medicament for the treatment of a hyperproliferative disorder in a

mammai.
2. The use of claim 1 wherein said hyperproliferative disorder is cancer.

3. The use of claim 1 wherein said medicament is further to be administered in combination with
an anti-tumor agent selected from the group consisting of mitotic inhibitors, alkylating agents,
anti-metabolites, intercalating antibiotics, growth factor inhibitors, cell cycle inhibitors, enzymes,
topoisomerase inhibitors, biological response modifiers, anti-hormones, and anti-androgens, and

combinations thereof.
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selected together to be -O[C(R16)(R17)]rO- or -O[C(R16)(Rt7)],w1-; -148-
or any two Rte or any two R73 groups attached to the same or adjacent
carbon atoms may be selected together to form a carbocyclyl or
heterocyclyl; each R14 and R15 are independently selected from the
group consisting of (C1-C12) alkyl, (C3-C8) cycloalkyl, (C6-C14) aryl,
4-12 membered heterocyclyl, -(CR10R") (C6-C10) aryl, and 5 -(CRtOR")
(4-12 membered heterocyclyl); each Rt6 and R17 are independently
selected from the group consisting of gdrogen (C1- C12) alkyl, (C6-C14)
aryl, 4-12 membered heterocyclyl, - 'R") (C6-C10) aryl, and
-(CR10R" )r (4-12 membered heterocyclyl) and wherein any of the
ab@N@ﬁw@%%&mamm%%@mmﬂ@m@&m;ﬁmethyl) CH2 10
(methylene), or Cl-k{nmethlne) group which is not attached to a halogen,
SO or S02 group o/\r@\a\)gd,”t)\gr S atom optionally bears on said group a
substituent selectgd fromi|the group consisting of hydroxy, halogen,
(Cl-Cd)alkyl, (C1-84)al d -N[(C1-C4)alkyl)[(C1-C4)alkyl); and
whereirgj is 0, &, 2, or 3 and when j is 2 or 3, each CRtOR11 unit may be
the sam or d fferent 15 and whereinnis 0, 1, 2,or 3,and mis O, 1 or 2;
an Atk § I5xgn integer from 0 to 5, and r is an integer from 1 to 4; or
a ph @uti teeptable solvate or pharmaceutically acceptable salt
v, ' ufacture of a medicament for the treatment of a disease

medicarient is to be administerétl to said mammal in 20 conjunction with
avthesmpeutically effective amount of an anti-hypertensive agent.

the ---- line in Formula (1) indicates an optional bond;

x3R1a

5\
P

wherein the ---- line indicates an optional bond;

RZa

X2is O, S, or NR® where - is not a bond, or X* is N or CH where —- is a bond;

R®is H or ~CHy;

R' is selected from the group consisting of H, (CR™R"),CN,
<{CR™R")-{C4Cs)cycloalkyl, (CR''R'){Cs-Colcycloalkenyl, (Cx-Coyalienyl, (C2-Cs) alkynyl,

-(CR'R"}-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, -CHj,, -CF3, -CN, -CH,CH,, -OCH,, and
~OCF;;
R® and R® are independently F;
X% is O or NH;
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- 147~

X% is C where — in Formula (I is & bond, or, where ---- in Formula (1) is not a bond, is
CHorN;

R* and R are independently selected from H, halogen, -CHg, and CF3;

R® and R® are independently selected from the group consisting of H, halogen, -CF;, -Ns,
-NG,, _
-OH, -NHy, -OCF3, -X*CR"R™),CN, -X*CR'"R"")-(C; Cg)cycloalkyl, -X*(CRR™)Cs.
Csicycloalkenyl,
X4 (Co-Ce) alkenyl, -X*(Cy-Co) atkynyl, -XHCR'R)-aryl, X*(CR™R™)-heterocyclyl, heterocyclyl,
and
XHC4-Ce)alky!, and wherein the C and N atoms of R® and R® can be optionally substituted with 1
to 3 independently selected R'? groups, or wherein R® and R® taken together may form a cyclic
moiety selected from the group consisting of a 4-10 membered carbocyclyl and a 4-12 membered
heterocyciyt which is optionally substituted with 1 to 3 independently selected R™ groups;

X* is selected from the group consisting of a bond, O, NH, -C(O)-, -NHC(O})-, -OC(0)-, -
C(O)O-,
~C{O}NH-, and §;

each R'® and R" are independently selected from the group consisting of M, F, and (Cs-
Ce) alkyt, or R™ and R taken together may form a carbocyclyl, or two R™ groups attached to
adjacent carbon atoms may be selscted together io form a carbocyclyl;

each R and R" are independently selected from the group consisting of halogen,
cyano, nitro, tetrazolyi, guanidine, amidino, methylguanidino, azido, —C(O)RM, -C(Qy), -CFs, -
CF,CF,, -CH(CF3),, '
-C(OH)(CF3)y, ~OCF,, -OCF,H, -OCF,CF3, -OC({O)NH,, -OC(O)NHR™ -OC(O)NR™R'®, -
NHC(O)R™,
“NHC({O)NH,, -NHC{O)NHR™, -NHC(O)NR"R", -C({O)OH, -C(O)OR™, -C(O)NH;, -C{O)NHR™,
-C(ONR"™R™, -P(O)3H,, P(O):(R'),, -S(O):H, -SIO)mR", -R™, -OR™, -OH, -NH,, -NH, -NHR™, -
NRM,
-NR”R"S, -C{=NH)NH;, -C{=NOH)NH,, -N-morphotino, {C,-Cs)atkyl, where any of the C atoms
can be optionally substituted with an O atom, (C.-Cg)alkenyl, (C~Cilalkynyl, {C4-Cgihaloalkyl, (C,-
Ceyhaloalkenyl, {C»-Cg)haloalkynyl, (C-Cs)haloatkoxy, ~(CR'®R')NH,, (CR"R')NHR", -
CNRMR™ -(CR™R)NR"R', and -S(0)(CF2)CFs;

or any two R* or any two R*™ groups attached to adjacent carbon atoms may be
selected together to be -O[C(R'®}R')],0- or -O[C(R"YR)]rus-;
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or any two R or any two R'® groups attached to the same or adjacent carbon

atoms may be selecied together {o form a carbocycly! or heterocyclyl;

each R" and R" are independently selected from the group consisting of (C;-Cy) atkyl,
(C4-Cy) cycloalkyl, (Ce-C1a) aryl, 4-12 membered heterocyciyl, -(CR'R")-(Cq-C1o) aryt, and
-(CR10R“)J--(4-12 membered heterocyciyl);

each R'® and R'" are independently selected from the group consisting of hydrogen, (C;-
Ciz) alkyl, (Co-Cia) aryl, 4-12 membered heterocyalyl, (CR'’R'")-(C4-C1o) aryl, and
-(CR1°R11)1--(4—12 membered heterocyclyl};

and wherein any of the above-mentioned substituents comprising a CH; {methyl}, CH;
{methylene), or CH (methine} group 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 selected from the group consisting of
hydroxy, halogen, (C4-Cyalkyl, (C-Cs)alkoxy and ~N[{C-Cy)alkyll[{C4-Cy)alkyl]; '

and wherein | is 0, 1, 2, or 3 and when jis 2 or 3, each CR'’R"" unit may be the same or
different;

andwhereinnis 0,1, 2, or3, andmis 0, 1 or 2;

and wherein g is an integer from 0 to 5, and 1 is an integer from 1 fo 4;
or a pharmaceutically acceptable solvate or pharmaceutically acceptable salt thereof,
in the manufacture of a medicament for the treatment of a disease related to vasculogenesis or
angiogenesis in a mammal, wherein said medicament is to be administered to said mammal in

conjunction with a therapeutically effective amount of an anti-hypertensive agent.



