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NOVEL QUI NOLI NE DERI VATI VES FI ELD OF THE | NVENTI ON
This application clainms priority to United States

wW@2108/06378ppl i cati on No. 60/532, 725, filed DecePtBIB2BY004151

2003, which is hereby incorporated by reference. This
i nvention relates to novel quinoline anal ogs and
derivatives thereof, including pharmaceutically
accept abl e derivatives, such as salts, and sol vates.
The conpounds of the present invention inhibit the
activity of receptor kinases sych as VEGFR and PDGRF
that are required for cell growh and differentiation
and angi ogenesis. Particularly, the conpounds in this

i nvention inhibit W& SORGUINE bERNATIVES ar e usef ul
for treatnment of diseases and conditions that are

associ ated wi th VEGFRAEIR GETHEINWENT®ON., cancer and
opht hal m ¢ di seases such as agerel ated macul ar
degené&hiaaprinatiomiciagnsg priogtytto dinited Stetes EbtahioApplication Net 600E82,725, filed

ggcéﬁ%epﬂ?: QU@wﬁuaﬂE%%y? ink&tpdraed by Fe?ér@ﬂ%@t of

roliferative di seases in mammal S, éPem al |
e

humangh‘s ARG [SIRESHieC BOME CHNOlRE A5B9S i2BH SeavAtYas k/hef?gfl including
Bhetiacoiqaiy acteptaBACKHARELESDsIh FHEIts, \AAdNBIvalss A Thel domigByhds of the

g%g%mvsmpﬁ %%@Rgxctw o w%ceguftorm%sés %U&Fr 9 v&iﬁR &d%%eRF that are

(ReBireder gel growgnandetiffpsentiafiontead ﬁ@s@a@ne&m Fe;mlqw’erly, dfrragampounds in this
InUéHﬁbn iblt S/)EGFMNDR ACBERRS art NSO B Bf EIQéHseﬁétﬁi conditions

t t bl f
PRCHE Aloribl S Ve IR ROEPTET, ol abs B tug flsressp supn as age
redatechrlnacpﬂaoﬂggemr@mg'e Mhie invgntos ialse réfateabea matpodbbieingessctt tompounds
nnth‘@zr %étﬁw@ﬁtaw “fpe?dr&@érgﬂ%sdlséa@@tlﬁ 'Tﬁénrhﬁé%é Bl ﬂunﬂans and to

gnant Recept or tgr03|ne I'na

Of' CQ’H%JH‘”Q Fl‘é’hé’@'i" OUEPror ane and possess
an extracel | ul ar bipAdKGROINDEOR THEINVENTIOK factors, a
transnmenbrane dormain, and an intracellular portion
t hat Awaltapbecome canderqua by virtoe phibs plresiorination ofa pprion i its DNA into
by roﬂédg@ﬁe r(,eeSI 8lygnd '?nd@rd%ﬁ 'a@ﬁ/a%hd B8 &S 10 o'nﬂét|oHe&|Crﬁahgaant tumor

proliferation. r osi ne ki nases may ass
Sl R P oHensT OB PSS (B3t e SHHRT! IPDRISEKIngseR Repale of causing
esliliBAforanationo Al maalypihe Oeergxprassish of Aumgdimbigrotébhdogenic tyrosine kinase

Ha{l] aR& FesulﬁH %H)liferative disorders, sometimes resulting in a malignant phenotype. -
Receptor tyrosine kinases are large enzymes that span the cell membrane and possess

an extracellular binding domain for growth factors, a transmembrane domain, and an intracelfular
portion that functions as a kinase to phosphorylate a specific tyrosine residue in proteins and
hence to influence cell proliferation. Tyrosine kinases may be classified as growth factor receptor
(e.g. EGFR, PDGFR, FGFR and erbB2) or non-receptor (e.g. c-src and bcr-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, oesophageal, gynecological and thyroid
cancers. Thus, inhibitors of receptor tyrosine kinases may be useful as selective inhibitors of the
growth of mammalian cancer cells.
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ki nases may be aberrantly expressed in comon human
cancers such as breast cancer, gastrointestina

W@ 200606F35uch as colon, rectal or stonach canckECT/IB2004/004151

| eukem a, and ovarian, bronchial or pancreatic cancer.
Aberrant erbB2 activity has been inplicated in breast,
ovari an, non-small cell lung, pancreatic, gastric and
col on cancers. Studies indicate that epidermal growth
factor receptor (EGFR) is nutated or overexpressed in
many human cancers such as braﬁn | ung, squanous cell

bl adder, gastric, breast, head”and neck, oesophageal,

gynecologlcal and thyr0|d cancers. Thus, inhibitors of

2D o AP TR ] o S R sase i

eel preliffE@VR flomebionenhstismapd kriahgtesfinducédn rerfak disease).nemrtt may reduce

gLrlc&Q%?tg :bgat%fob}eté %;ﬁé]ﬂartlkh %H@Yhhe?éf&éeﬁ‘% Kéh@eﬂ.u}l)g? a con’gaceptlve See PCT
| iV i | S- |

itops alkeys h Gk %Lfiﬁ"y NHIQBRICE/ gf(eﬂb"ﬂ]essw%% g999), hersby

iingpripanates by eaferame i itandifetr € may be useful as a

ounl | ESpPesklE ooty uph 6 Dy B Biec BB iy By (vEGP) havin o

jgggg)‘ﬁnltw@,tr@dylmang@pﬁdpﬁtmmw GOA @ngrﬁ%C@pliOh Ki or the murine fetal liver
Ribéd @RMK—B%&@Qjﬁmeﬁtﬁb@n%&é@cﬁvm fhe ;ﬁbllfé”rat@ﬁ of @AddMeRsl cells and

dot hel factor  (VEGE
E?Q’Ir?o an&;'u@gy tqﬁé%o@ﬁ%%%k |aﬂgsﬁnqm %?S{S d%%%l ﬁgt Rtedafieng]y application
peldieattoo muhkE@RYO 8b/214{8 (pubtished Augusi7,| 109 he{qehya@erpprated by reference
H: kelsrtidety. SRR Hat E@Vcﬁgélﬁ@af tﬁ‘&ﬁn@% 3t ﬁ*nGdthﬁn& te'DR/FLK-1 receptor may

feration of endotheli al | s and

ol I
;98 r”P‘?dctGI treai Qs IHaRgdR (¥§?°§'°&?ﬂ?s'é (o) ?'Eﬂjﬁ@ﬁ%%%‘ss sualas disges, diabetic
Irétihepatat | age aleladgap macuddri daygeperbiidne diemangioriaybgliomdéOmelanoma, Kaposi's

%gr[cgr}l!g éﬁd {\B'(‘;QL b@gﬁqur@u Eér}ﬂeailrg p{o]s%?eS ):olom%{deegkermmd catnﬁer

I'ncorp
are c&}@ﬁlﬁp@déﬁ"%mﬁtﬂpqﬁgthqtéewe%%ﬂ Qﬁqsﬁ@ tottf?@t W[BPJ)PF‘LWE‘PVG diseases
lRE BiBEI6Hed R the Rollb\wiRgl phients At applica@6ree IPE TS iflefiaBéhal Batent application
\éﬁ@%%tioﬁ %%E%: \5{ @{3%8@5 @g% E% .Zl{lyeg L@E@aﬁgﬁj in ebrr?gtlonél patent application
ghelgjisaton anungey Wﬁé@ﬁﬁ@ﬁ&&n@ublghezcbﬁaqenmr amo M), Kplo dtergational patent

?6#&&% ﬁmﬁcaﬁé/rﬁﬁlhrﬁ'ébr v@é%@%md ema.sh&ammeewg@s) United States patent
ostate, col on and

nds and
RREREIS Suaer CBI50R A 2ok ERTY Lo pope. (Gt Slaiss pent appiation
imymeérmama Des (il‘leld\ﬂbtdﬂ)esﬁaSW) direted Statdsdseaht No. & 0ve 935 issued June 6,

28@6 %\@qugte Qﬁo%?ltp%teﬂp%m | Cat @Jllbeﬁi'aﬁ nuﬁ%@%ﬁ@g%tfggi?&b%hed October

ent ap | ca nunber

@de% sﬁ@ intgmaticpal Q@w)appm@’qron Rutdieafion i mymber YEQ &{40142 (published
FRBLhIEAT190A996), PCT international patent application publication number WO 97/13771

(published April 17, 1997), PCT international patent application publication number WO 95/23141
(published August 31, 1995), PCT international patent application publication number WO
03/006059 (published January 23, 2003), PCT international patent application publication number
WO 03/035047 (published May 1, 2003), PCT international patent application publication number
WO 02/064170 (published August 22, 2002), PCT international patent application 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 01/85796 (published November 15, 2001), PCT international patent application
publication number WO 01/74360 (published October 11, 2001), PCT international patent
application publication number WO 01/74296 (published October 11, 2001), PCT international
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publ i cati on nunber WO 97/49688 (published Decenber 31
1997), PCT international patent application

w@insiocEs? on nunber WO 98/ 23613 (published JuneCHIB2004/004151

1998), United States patent application nunber

09/ 502, 129 (filed February 10, 2000), United States
patent application nunber 08/ 953,078 (filed Cctober
17, 1997), United States Patent No. 6,071,935 issued
June 6, 2000, PCT international patent application
publication nunber WO 96/303473(published COctober 3,
1996), PCT international patent application
publication nunmber WO 96/40142 (published Decenber 19,

]p%%ﬁg apth,g{lor’I Bﬁtﬁ%&eﬁl@ﬁ 'nﬁ’rﬂl?ér V%b?ﬁé%@ﬁ@fdh&%ﬁ c?%%t‘s:mb[er 27.,2001), European

publ| cation nunb
PYETY SPRlcaton nBIEeT 6 aHraPerpEE’ e 105 ipublishec lerch 28, 3001), and PCT

muéxhiatmatali pdterit wﬁpmrau&op%éa’&ﬁﬁ%n(bpu o seiatsdsm gilishéd November 19,

o0 2ak eled e TR o BliBisBdle ERRuERRER iy epgence ner

290’@8‘)3’ PCT international patent application

publ i cation nunber WSURRARIEOMTHE RuNTSHRd May 1,
2003), PCT international patent applicatron

publ i Caistrived hemrthedre YéhEbah@bekbdble 6pmbaulaing theMM BV of Zedeptor kinases

259%% : C a{%nérﬂib %ﬂ@é?c@%@ g{i I%%ﬁ %\J(::hgrﬁéd&%rférvn % treatment of cancer

@g@g}her p@rferamee@@m‘jqr% Mégo deserivad aegpisimpoandsdhet mediate and/or inhibit the

@Hﬁ)lt 6ﬁbrbféﬁ1 Wé’é’@ranm:ﬂ%m c&rﬁbﬂ%ltlb%‘@dﬂtaﬁﬂfg' duch 8ompounds. Also
i} ntertnat ona%l %g L@Iﬁca i on

SRETPAL AT AU, OWBenEY 08 (B Ueh CABBONGD e erompsiions, and

2@diods oP@#atingtcancea s wvellas pitee disea@pp lasakatedrwith unwanted angiogenesis

I%H@/l)ll’ c?eﬁﬁl%flﬁ?olméi‘mﬁ rby\é@nm&eﬁﬁé" %cﬁﬁ%duﬁg%gsﬁ %&JH&Juanl

|nternat|ona
publ i éfétqnsna%ﬁb%rﬁ Wbﬂwwz%omem%h@d aezth@b@?peitlprowded are

200pJundPERt modeate el anmaﬂy patceaitoradilséL filich @8 KDRNEGRRRI iase in vitro
H&TJBIE In \y% O%\/CJJQ&% Ql‘i'l.kﬂ’thers Qgp%c S%Po‘\/%n:ri)%rre %%H%oéggs'z?gat can selectively

uro ean |ca
mgratﬂhé{ B‘EFMW @frr@@ptvakloasea sucm@dil;RNEﬁaRz’@nase In yet another aspect,

| Fﬂvﬁiéﬂl%tfé tha&%flﬁnﬁor%@ﬁlbr%aéﬂ $2bh WE@'FRQ—%_IQﬁth%Hg%BuAA@ including
B g SRR Roodt] ek S s o
lsynthasker sohemes rfot Higd rprepatatioret of. SISiUMVJEBYRQ}FnoHHEmg compounds, and
Iy Wé@éll%%@édt%@sﬁ@rtﬁérgbfarlﬁ féP%P&Eé} 8&%9 hﬁdsoére provided for

u atln he act|V|ty of receptor
VIeaRRINgn B ASE D MISh £ GPmeASe| |centﬁ§ln3ué’}$ VEGFR2-modulating

ot pouatis, @n pharmiabetitailg atdeprable @hltCAB@SN described herein, with KDR/VEGFR2
kinase. In yet another aspect, provided are methods for treating patients comprising
administering a therapeutically effective amount of a VEGFR2-modulating compound, or a
pharmaceutically acceptable 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):
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and other proliferative disorders. Al so described are

conpounds that nediate and/or inhibit the activity of
w@r@sM6313Kki nases, and pharnmaceuti cal conposi t i PCEIB2004/004151

cont ai ni ng such conpounds. Al so described are

t herapeutic or prophylactic use of such conpounds and

conpositions, and nethods of treating cancer as well

as ot her diseases associated with unwant ed

angi ogenesis and/or cellular proliferation, by

adm ni stering effective amountg_of such conpounds. In

one aspect are novel quinoline conmpounds. |In another

aspect provided are conmpounds that nodul ate the

activity of receptor kinases sueh as KDR/ VEGFR2 ki nase

in vitro and/or in vivo. Accord)ﬁﬁ\ o further
aspect, provided are conpounds [hati c sel ectively
modul ate the activity of yecegptor~kinases such as

KDR/ VEGFR2 ki nase. In yet| andt her aspect, provided are
phar maceuti cal conpositigns ofsuch VEGFR2- nodul ati ng
conmpounds, i ncl uding ph ‘heuf+@alA acceptable salts
thereof. According tq.y&t gfier aspect, provided are
synt heses schenes for the preparation of such
VEGFR2- nodul ati ng conpourds, and phar neceuti cal »
ahesdt abl e salts thereof. In yet another aspect,

met ho are. [ : atd KDR/ VEGFR2 ki nase
T o e AL i‘@E&’é*gﬁff@:???%tsg?ﬂ%“*'@"éé‘%%‘z": modul at i ng

conpo s, wr pharnmaceutical ™ acceptable salts
thereof, deseribed herein, wth KDR/ VEGFR2 ki nase. In
yet angt her /aspect, provided are nethods for treating
pati ents Tonprising adm ni stering a therapeutically

ef f ecti$ salectatdont thegroap ¥AEFRR-offodul at i ng conpound, or a
phar maceut kgal » acceptall e salt thereof. In yet

anot her agpect, are co \natien therapies involving
adm ni &Tati on of an antf -neopl asti c agent and an
effecti Ve GFR2- nodul ati ng conpound, or

a phar utical ™ accaptgbl e.salt thereof. In one
aspect® arg conpoundssof Aormula (1):-Awherein the in

Fornula () indicatés af optiagnal bond; A is selected
fromthe group consisting of

the ------ line indicates an optional bond;

X' is a bond or —C(O)NH-;

X2is 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'® and R™ are selected from the group consisting of H, -(CR'R'"),CN,
-(CR™R"")-(Cs-Cs)cycloalkyl, (CR"R"")-(Cs-Cs)cycloalkenyl, (Cx-Ce)alkenyl, (C-Ce)alkynyl,
(CR™R"y-aryl, (CR"R"")-heterocyclyl, and (C+-Cg)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, -CHs, -CF3, -CN, -CH,CH,, -

OCHs, and
-OCF3;
R® and R® are independently F;
X3is O or NH;
X% is C where - in Formula () is a bond, or, where ----- in Formula (l) is not a bond, is

CHorN;
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the line indicates an optional bond; X1 is a bond or -
C(ONH; X2 is O S, or NRO where - is not a bond, or

WX20060633Dr CH where - is a bond; RO is H or -PHBIB2RI4004151

and Rlb are selected fromthe group consisting of H,
-(CR10R11)j CN, -(CR10OR11)j-(C3-C8)cycl oal kyl ,
-(CR1OR11)j - (C5-C8) cycl oal kenyl , (C2-C6)al kenyl,
(C2-Co6) al kynyl, -(CRLORlYaryl, -(CRLOR11)r
heterocyclyl, and (Cr C8)al kyl, and wherein the C
atons of Rla and Rlb can be optionally substituted
with 1-3 independently selected RL2 groups; R2a and
R2b are selected fromthe group consisting of H, -CHS3,

- CFB, 3 b7 = N I aglg . are
i ndep@n%'gnﬁelay _E!; 5i§§%deln’§l§ %I oFedI?\%}-ﬁ I_;(g i éenc%j??ér e - 3n
For muR%andIR’ aresindepsdratly eiectegitiiomhe grovwp appiRingLf ) halqggn, -CFs, -Ns,

_rm?z a bond, is CHor N R4 and R7 are independently
sel’ect ed

10 PP CE3:, Rb o
iQfd it tsfgl (5& ggBi‘g'g’qgr@ﬁ%ﬁk“%&&%'%%i"s‘?‘?’g g'@g’r&%l,&)
brloageny, - CF3, -N3, -NO2, -OH, -NH, -OCF3,
R RPN - Seoncigpbinion oo
and4( C2- C6) al kynyl, -X4(CRIOR11)r aryl, -X4(CRIORL1)r
beterarKkgl atd wHeediethe Cyank W storanel R°XAq Rf caiealpligrially substituted with 1

i R A GO g 0 B o o e
seletceledieRirem dreqipHp, copgisting ef a4-A0 REMAergd FEbecyRE gnd a 4-12 membered
HOERERRA wiiEYis btionIR sttt Withi 166 ¥ irepsrab stleetsd Ritgroups;
oL P X e fich fhe o omsidiEIDer ed | GNP ¥B)Y N R8)-2oc0)-, -
C(0)O-,
~C(O)NH-, and S;

each R' and R"" are independently selected from the group consisting of H, F, and
(C+-Ca)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"2 and R"™ are independently selected from the group consisting of halogen,
cyano, nitro, tetrazolyl, guanidino, amidino, methylguanidino, azido, -C(O)R”, -C(0), -CF3, -
CF,CF3, -CH(CF3)2,
-C(OH)(CF3)s, -OCFs, -OCF2H, -OCF,CF3, -OC(O)NH;, -OC(O)NHR™, -OC(O)NR'R™, -
NHC(O)R™,
_NHC(O)NH,, -NHG(O)NHR™, -NHC(O)NR'R'®, -C(O)OH, -C(O)OR™, -C(O)NH;, -C(O)NHR™,
-C(O)NR™R™, -P(O)sHy, -P(0)s(R")2, -S(O)sH, -S(O)mR™, -R™, -OR™, -OH, -NHz, -NH, -NHR", -
NRM,
NR™R, -C(=NH)NH,, -C(=NOH)NH,, -N-morpholino, (C,-Ce)alkyl, where any of the C atoms
can be optionally substituted with an O atom, (C2-Ce)alkenyl, (C2-Ce)alkynyl, (C4-Ce)haloalkyi, (Co-

_ Co)haloalkenyl, (C-Ce)haloalkynyl, (Cs-Ce)haloalkoxy, -(CR™R')NH, «(CR™R"),NHR", -

CNR™R", -(CR"™R")NR™R'®, and -8(0)n(CF2)sCFs;
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'}R" )1
or any two R or any two R" groups attached to the same or adjacent carbon
atoms may be selected together to form a carbocyclyl or heterocyclyl;
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het erocyclyl which is optionally substituted with 1 to
3 independently selected R13 groups; X4 is selected

WO p@s1063189 gr oup consi sting of a bond, O NH, -E{T}B2004/004151

-NHC(O -, -OC(O-, - (OO, -CCONH, and S; each R10
and R11 are independently selected fromthe group
consisting of H F, and (G -C6)al kyl, or R10 and R11
taken together may forma carbocyclyl, or two R10
groups attached to adj acent carbon atons may be

sel ected together to forma cag.bocyclyl; each R12 and
R13 are independently selected fromthe group

consi sting of halogen, cyano, nitro, tetrazolyl,

guani gi-n@ MRIRA d?@md@i%tié/rlﬂ Qél@étéﬂffb?nth@éfod@cons@ﬁ@ d4c,,) alkyl,

(CoSR PO I R AR e R (48 (e g and
1ORER"), (4 Nhﬁén@e%b@eterdﬂyﬂﬁlp) NH2 - NHC( O) NHR 14,
) NHC( r %%S?gbntly 4‘nthe Qé, isting of hydrogen, (C4-
0 i O
cgmgm-o@(@ DML ARG CE I
=1 2Mdbered WRleddddEiyl); - C( =NH) NH2, C( NOH) NH 2,
Cgl-nng jﬂ {eérh%r]y(o%gOE%vea-T%r}tlgrbe%su{:sﬁltu%ﬂtlé 68m?r sﬁ]ﬁ aCCr?t(%gﬁlyl) CH,
(n@?@?)abrk@mgmethm@zm@a)mwkwl attagirgd tcejwhlagemSnyr SO¢ grpup or to a
h ph&ﬁw beaf<Lotr s@@)dr?%le%aéuKé‘tMnt seldeted from the group consisting of
besagem T T

any twa vRib?elm,hs arty 2tand aRd @hegr jdupsr HeacotARY onitrdayamehe same or
8| n atons may be sel ected together to be

?f R16) (R17)]rO or - C(R16) (R17)]r+r ; or any two

R12 ofndfiereimp s 3 % pitigad Bt &c¥d: to the sane or

adj ac g wisdibg 1 antieger fran ob@s ol eptpthtégegréhano 4,0 form

ian 8 gggﬁ%é]%lfrﬁ%;eotgﬁlg %tcge&) OY"F}? o?é?agﬁééeg@%gy{ %‘c?.%tgﬂlg Falt thereof.
(G -C12) alkyl, (C3-C8) cycl oal kyl, (C6-C 4) aryl,

gr ;I/-IZ m%ﬁﬁgdlmgﬁt%F@ébﬁﬁost halifdthe Eﬂu@uﬁ’e 6fFBrridia @), wherein

"z,,
A

SS\J is:

'?%5 \ RZa
;ﬁN\“)@ ,

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; (c) R* and R are both H; (d)
R2 is CHg, (e) R* and R’ are both H, R* is CHs, and n and m are both 0 (and further, wherein X?
is either O or S); (f) X? 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 S; 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*(C4-Ce)alkyl, and X* is a bond

or O.
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-(CR 10R11) G (4-1 2 nenbered heterocyclyl); each R16
and R17 are independently selected fromthe group
we@omsiosi’sng of hydrogen, (Cl- Cl12) al kyl, (C6-EIHIB2004/004151
aryl, 4-12 menbered heterocyclyl, -(CRLOR11);j-(C6-C10)
aryl, and - (CR 10R11)G (4-1 2 nmenbered heterocyclyl);
and wherein any of the above-nentioned substituents
conprising a CH3 (nethyl), CH2 (nethylene), or CH
(et hine) group which is not attached to a hal ogen, SO
or SO2 group or to a N, Oor Syatomoptionally bears
on said group a substituent selected fromthe group
consi sting of hydroxy, halogen, (CrC 4)al kyl, (Cr
4) al Wéﬂot@?%m%l&@ﬁtcpré\)l@édkﬁrb]c[o(r@o&nd@‘h)aﬁh%%e] struafaeb of Formula (1),
wherein j is 0, 1, 2, or 3 and when | is 3, each
BR11 unit may be the sane or different; and wherein
nis or 3, and mis 0, 1 or 2; and wher ei n q
IS anQF;?;;§% fromO to 5 and r is an integer froml
to 4; a pharmaceutically acceptabl e solvate or
phar euLLzylA acceptable salt thereof. In one
enbodi ment are conpounds havi ng the structure of
Formula (1), wherein wherein Rla, R2a, X2 and X3are as
defifed in connection with Fornula (1). In further
nts provided are conpounds where (a) n and m
§R(b) X4 is O (c) R4 and R7 are both H (d)
CH3; (e) R4 and R7 are both H R2a is CH3, and
are both 0 (and further, wherein X2 is either
% X2 is either Oor S; or (g) R4, R5, and
gﬁgag H Were R4, R5 and R7 are H, an alternative
nbodi nent is directed to conpounds wherein R2a is
@WrreinRANRF Enaxé alfwidﬁdéﬁnecﬁmdcoﬁ?edti& @it Réu@ (Qran8 jid bi $n a further

SRR el SRR O SRRSOl G Ty cosi
Of -t Celyclabvi sanyixa(eteroasival ¥y (C1a@w‘.ﬁ"9m all sOfaW'b@hdnaYr be optionally

QulBs'ﬁtu?éBj%thafto Qma@,SEnH@ﬂlf/ s@EaMd ld@@ro@bﬁ conpounds havi ng
t he strucgyre

and 2 SN S BT AR HE B S P FEGY Ry merei

and j 4ﬁr1r\*n a further
A

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

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 ~CHg; or (¢) R® is CHz and n and m
are both 0. Where R® is CH; and n and m are both O, another embodiment is directed to
compounds in which X' is -C(O)NH-. This embodiment may further include compounds where (1)



enbodi nent of such conpounds, Rla is selected fromthe
group consisting of -(C3.C8)cycl oal kyl, -aryl,

wo b@smeeraycl yl, and (Cr C8)al kyl all of which PeE1HE2€04/004151
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optionally substituted with 1 to 3 independently

sel ected R12 groups. In another enbodi nent are
conpounds having the structure of Fornmula (1), wherein
wherein X1, Rlb, R2b and RO are as defined in
connection with Formula (I). In a further enbodi nent
are conpounds in which X3 is Ngl. In yet further

enbodi nents are such corrpounds in which (a) X1 is -
C(ONH; (b) RRbis - CH3; or (c) Rb is CH3 and n and

anz{ he¢ajﬁ ‘?ﬁo&; e}ép&? g XS £HBhaPGCD br AR aX%R@aHkypend X*is a

irected to conpounds in
Xend g Q.C(O)NH-. This errbodl ment may further i ncI ude

C ONP oYM aiotiveh emBodirkeiRGrd ®@mpBdrdERAOMYLthy rstringdre bDEyable (1) selected from
nd X4.is a bond.or O or (2) R6 is -X4(Cr C8)al kyl,

3??0“@%&"']95@%“"@83%5“%9 °f8 In_anot her enbodi ment are

e (Tparlanatsinazafiningyaminob N 2utimethyd: 1 dfindelsr hearepxgmidesel ect ed

f?r[qu&da@lnglmtl AN, gﬂl%@lylc‘pﬁb%k@‘ﬁﬂaﬁ-@ cﬁfboxamlde

ul na | -1 Hindol e

N-2-digjethyl fgh?ggldln-4-y|qumolm-4-96‘oxy{1‘9 LJenzofuran- -car oxamlde
6‘N tﬁmr@d@qmmnn -rylduindlin-@sy)dxyN] -BerdofvesniBytarioxbede.of ur an
%Eﬁ{e%&fﬁw yl%umolln-4 r¥I)?f<y -?-b%r}zl%lra}nns‘_ -carboxamide, be
N-aftlimetn-8l(éa Wﬂld@lln-4-yl]oxy;/1 -benzothiophene- 3y carboxgrlude
- Q-tl%elffﬁvt-!il}(’v-pﬁ'rc{r( & ylwmdndmm]amyb]qwmdla hedrbgsajniey ] - 1- be

I(bf% A" m%&l% [ﬁfa%ynﬁlp%r-n Flﬂ’ rml‘o On-4-yléam|no& -1H- lnqole -1~ iaerXfmlde 1-be
rez{ii-2faml) BHoobir-Huliaxytr M &-dimethyl-1- benzofuran 3- carboxamlde
'W%Ea il Ie'-w p;iﬁa.h!std%u.rm w&wmmﬁtambmné -daltoxathiad,

. [Z?”i@ﬁ)e% e gy 1 o PO Y RTPRUGRT ARG N Zefmety 1
-HeRgtMran-3-ceraodamideyi de, N, 2-di net hyl - 5-

&%ﬁ-@ééj-ﬂkrﬂ&ﬁdﬁﬂngﬂllp kBt ) axigady MihroMils- deyfRI Biimethyl-1-

@epfahiéplmﬂ%rﬁyﬁwaﬁﬁmiﬂﬂ i n-4-yl]oxy}-N, 2-di nmet hyl - 1- benzo
fNID- ety |d42rquu1nol|n-4-yl)oxy] 1-benzothiophene-3-carboxamide,

”%?%r%%wﬂﬁ@? %*"Egcp qg%oﬂw Aok ULRL a3 kb8 idel - Pen
es-((1- HFOWQQB)"H-Z-Y()WFN@Wﬁ@hmybgnzofuran -3-carboxamide,

p?’f('f Bljoh"n@hlﬂn&n 34|-y])6>§r[ th&i%étﬁ}}H BQ*zbﬂﬂmﬁhéHe)ﬁéYdoxé\lmae di met h
6 [(6- lodoqeurl]n%ﬁn-g-rylaor;(y] N 5%lme?hy?%enzbthlophene 3-carboxamide,
6-[(6-iodoquinolin-4-yl)oxy]-N,2-dimethyl-1-benzofuran-3-carboxamide,
N,2-dimethyl-6-[(6-pyridin-4-ylquinolin-4-yl)oxy]-1-benzofuran-3-carboxamide,
6-[(6-methoxyquinolin—4—yl)oxy]-N,2-dimethy|—1-benzothiophene-3-carboxamide,
6-[(6-hydroxyquinolin-4-y|)oxy]-N,2-dimethy|-1-benzothiophene-3-carboxamide,
N,2-dimethyl-6-({6-[2—(1-methylpyrrolidinyl-2-y|)ethoxy]quinolin-4—yl}oxy)—1-benzothiophene-S—
carboxamide,
6-[(7-methoxyquinoline-4-yl)oxyl-N,2-dimethyi-1 -benzofuran-3-carboxamide,
8-[(7-hydroxyquinoline-4-yl)oxy]-N,2-dimethyl-1-benzofuran-3-carboxamide,
N,2-dimethyl-6-{(7-1,3-thiazol-2-yl)quinolin-4-yl)oxy}-1 -benzofuran-3-carboxamide,
N,2-dimethyl-6-[(7—pyridin-2-y|)quinoIin-4-yI)oxy}—1-benzothiaphene-3—carboxamide,
N,2-dimethyl-5-[(7-pyridin-2-yl)quinolin-4-yl)amino]-1H-indole-1-carboxamide,



6-[(7-{[(2S)-2- (et hoxynethyl) pyrrolidin-1-yl]
carbonyl} quinolin-4-yl) oxy]-N, 2-dinethyl-1-

whenwzntdBophene- 3- car boxam de, PCT/IB2004/004151
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N, 2-di met hyl -6-[ (7- pyri m di n-2-yl qui nol i n-4-yl ) oxy] - 1-
benzot hi ophene- 3- car boxam de,

N, 2-di met hyl -6-[ (7- pyri m di n-2-yl qui nol i n-4-yl)oxy] - 1-
benzof ur an- 3- car boxami de,

6-[ (7- bronoqui nol i n-4-yl)oxy]-N, 2-di et hy- 1- benzof ur an
- 3- car boxam de, -9-

6-[ (7- bronoqui nol i n-4-yl)oxy]-N, 2-di met hy- 1- benzot hi op
hene- 3- carboxan1de

q\Ii Qlﬁe{hQI@ ;Lérle‘h41 =Wt 4linOinZ-yibxBH Iéhzotur AR 828 bsaRRie,
a7 deedas ﬁ- (B ox gy R PR P aTId

N\B2-dianethgb@afit-(idiazol-2-yImethoxy)quinolin-4-ylJoxy}-1-benzofuran-3-carboxamide,

'}h 2 Fme Féw W&Mygbﬂbﬁ)qﬂam.rﬂy IR ez iR Yohibbxdade,

64 ?- gIetetwlr%&?qruprﬁml'nﬁ-viﬁﬂgﬂxy)ewm"nﬁ yogi-ibenspfuran-eabeyemide,
ea@mathgiame)etsikgguinolin-4-yljoxy)-N,2-dimethyl-1-benzofuran-3-carboxamide,
iﬁgg ﬁﬂ%@%ﬁ%@%ﬁnﬂoﬁln é&l)gxyﬁ)n%ﬁ%h %ngofgﬂa ca¥boxa1m|9ee nzoth
- [P7-uiethexyiyinclig-4¢y) exw-zmeihthww 3l ioengofuran-3zagpoyamitio x
g}e@ﬂﬂrﬂﬁt%xv’du}n@w&-yll}d?ezﬂr%@thﬂh%hﬂﬁﬁaﬁs-cé}%)@w de,

(_afqug%qwa ]glq}} ?\le rn%thzll f(agnzowuran g -carboxamide benzof

aN-[s6ptepyi-6H (Bxmethoxyrpinolire4-#hoxy P emgthyN-k@nztifuren-Bghrbdxaoddez of

LH @ﬂgl %M?%@ - ?Toildln 1-ylethox;(/))ﬁugolln-ay(lq]lox 2) blerP]zofuranI % -carbgxamide,
Ptb‘ﬂt‘ﬁz@?tw -&ril7 $2-MermbglinggryigtBoxy)quinofin-4-yToxy}-1- benzofuran-3-ca? oxamide,
- ButﬂIGf({Eit[hé(di|m§ﬂ1ﬂllér?lmb)ethody]cﬁlnr2ﬂn)th YKy D e thy dt-dnk 6fsigh-3Xcakboxamide,

ﬁ}?é&}q &&%?giﬁ-@%@@&ﬁ(?gﬁggy)% r)olln-4 ngﬂxy} -1 aenszjJran =3- ca]'boiamlde
HN-Eyetbotopy! B-[(7amsibsearasioriin K- Do i-etetiyt 1-@eﬂFPthloplzen913p@fh°mmide
r@ [zy bRl MIBEHRL T ethdxy QUnEin-4-y SN ER e ihgir-SerathiBeheAEI-

MazbOzﬁ'W‘é‘% 'hyl -d-{[ 7- (pyri di n- 2- yl met hoxy) qui nol i n- 4-yl ]
o ¥-methokgninaintt-giox3-2avetind Nepnapy et -béizettiopieniylcarboxamide,

q]l [3 @n{}&k@%@mo J}’ H@We]cﬁ’d*gtgﬂlohﬁﬁ-yl oxyl]-2-methyl-1-benzothiophene-3-

car am de
ma@oaarw@%hw 6-{[7-(2-pyrrolidin-1-ylethoxy)quinolin-4
N’E}}d&iﬁy Wyt-8-f(Peeakyumblind4-giskyxasthyle benzothiophene-3-carboxamide,

D*TW?PW I%%/{L an%tg uxrygls r?%uﬁf‘i gﬁ%}%i(b ﬂmﬁgy géng%%zﬂ%ﬁle %ocj,a b%xa‘*’mde

6@[((7{ memxyeuimtw s 2riestion-NosyiHg s Hrosthyd- tebsretbiepneng;3s -
(o1 Was A% gm,he - benzof ur an- 3- car boxani de,

ijﬁ(hp;gjﬁoxgql&%? ’bggﬁ g%%elhylor\ll Iprrt])py 1X)e%zo)%lp_héﬁerlg-tcgrx(l)iarln_ic}%,en
N-[2-(dimethylamino)ethyl]-6-[(7-hydroxyquinolin-4-yl)oxy]-2-methyl-1-benzothiophene-3-
carboxamide,
N-cyclopentyl-6-[(7-hydroxyquinolin-4-yl)oxy}-2-methyl-1-benzothiophene-3-carboxamide,
N-[3-(dimethylamino)propyl]-8-{(7-hydroxyquinolin-4-yl)oxy]-2-methyl-1-benzothiophene-3-
carboxamide
6-[(7-hydroxyquinolin-4-yl)oxy}-2-methyl-N-(pyridin-3-yImethyl)-1-benzothiophene-3-carboxamide,
N,2-dimethyl-6-{[7-(trifluoromethyl)quinolin-4-ylJoxy}-1-benzothiophene-3-carboxamide,
N,2—dimethyl-6-{[7-(trifluoromethyl)quinolin-4—yl]oxy}-1 -benzofuran-3-carboxamide,



10

15

20

25

30

6-[ (7- met hoxyqui nol i n-4-yl ) oxy]-2-nmethyl - N-pyridin-2-y
| -1-benzof ur an- 3-car boxam de,

WORM®ANYI73B- [ ( 7- hydr oxyqui nol i n- 4-yl ) oxy] - 2- met PyT/IBROBKIN4151

zof ur an- 3- car boxami de,

6-{[7-(al I yl oxy)qui nolin-4-yl]oxy}-N, 2-di net hyl - 1- benz
of ur an- 3- car boxam de,

N-i sopropyl - 6-[ (7-met hoxyqui nol i n-4-yl)oxy]-2-nethyl -1
- benzof ur an- 3- car boxami de,

N-butyl - 2-met hyl - 6-{[ 7- ( 2- pyr.y@li di n- 1-yl et hoxy) qui no
i n-4-yl]oxy}-1-benzof uran- 3-car boxam de,

N—butyl 2-met hyl - 6-{[ 7- (2- nor phol i n- 4-yl et hoxy) qui nol i

EI-[ r%(étll&gdu}n{oﬂn Qg%fijh@ﬁylei\] %@?Mﬂ%opyl) -1- benzothlophlene -3-

I met hyl am no) et hoxy] qui nol 1 n-4-yl}o
x2Vf8s hy| - 1- benzof ur an- 3- car boxani de,

N@dbmbpﬂswhﬁ%wﬁddOTn égbq&y]pzametdyln-bbngdfmm;cyrquammﬂ i

Rl BTE g EE AT A Romy bt propti

carb@@nudﬁ hi ophene- 3- car boxam de,
72métﬁ’dx5r<ﬁhﬁb){rk @m)di@%@hﬁbhwrd @:yﬁc(ur? 2Jymeh%-)1 CHehAsMrms 4amsbyamide,

%’]FH%'P%WVE’&” Fy PO aERbPOIE e o imptnyiamino-propy-

@trifdeophene 3-car boxam de,

NeboTu b BRp ﬂmnﬁmosw@n?slo G117 BRIk bidarbomice
N @WW@WEWPW%ZOf 70 ﬁ‘é@ﬁ@ﬁéwmqmllq ﬁyl)pxy]r% @;5?,1}4 12bel%catﬂ9q>hene-3-
l:aJBSihmdehl ophene- 3- car boxam de,

SRR Lo TBbROS YA Bactolahlsodated,

@-[[wwdmmmsaurq‘txvl)%vlrwsqprywj %ﬁﬂhyhi-h%tmtmopwwgﬁam%m@e
r&){/l é-[(ﬂ-nﬁ%%ﬁhhbﬁ?ﬂilﬂmi]:ﬁ'mét J@%ﬁ&&rﬁ&hene 3- carboxamlde |

r{gd-éeﬁhq%dr oﬁl}/%ul %%)1( 33{ rﬁ%t y?)’mlmd%lergacarg/oxamldgr opyl -
IN-fs Bpréyi-2retetiny kaafii -(iifluetomettoxydairoiin-firy i oenizofotansB-opriypkamide,

%éé{)]cfoﬁrogﬁtzw thy]-6 Wgﬁﬂtﬁd?én‘?@mﬁU|§ollnc435£l]g%élmeﬁ£yfuran -3-carboxamide,

roxyqul nol 1 n

htbtgtlﬁzrmth\{l éﬂﬁéﬁqhuogor&%wqj(m liged-yiloxy}-1 benzofurzrl 3- carboxam¥cje
N[ BmétHbxyglinyih-ani)6x)- Nr1c&9tyih1]a’th@ H-idddresleakyaiiideol | n- 4- yl
X BhriRenRb ¥ (o hoRRBAA NRBYRIRo - Al BB HEs-carboxamide,
N,1,2-trimethyl-6-{[7-(2-pyrrolidin-1-ylethoxy)quinolin-4-ylJoxy}-1H-indole-3-carboxamide,
N-(2-hydroxypropyl)-6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-1-benzothiophene-3-carboxamide,
N-(2-hydroxybutyl)-6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-1-benzothiophene-3-carboxamide,
N-(3-hydroxybutyl)-6-[(7-methoxyquinolin-4-yl)oxyl-2-methyl-1-benzothiophene-3-carboxamide,
N,1,2-trimethyl-6-{[7-(2-piperidin-1-ylethoxy)quinolin-4-ylloxy}-1H-indole-3-carboxamide,
6-{[7-(1,3-dioxolan-2-ylmethoxy)quinolin-4-yljoxy}-N,2-dimethyi-1 -benzofuran-3-carboxamide,
6-[(7-methoxyquinolin-4-y|)oxy]-2-methyl-N-[(2R)—tetrahydrofuran-2—y|methyl]-1-benzofuran—3-
carboxamide,
6-[(7—methoxyquinolin-4-yI)oxy]-2—methyI-N-[(28)-tetrahydrofuran-2-y|methy|]—1-benzofuran-3-
carboxamide,
6-[(7-methoxyquinolin-4-yl)oxyl-2-methyl-N-{ethoxy-ethyl]-1-benzofuran-3-carboxamide,
6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-N-[2-methoxy-1-methyl-ethyl]-1-benzofuran-3-
carboxamide,
N-(2-methoxyethyl)-6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-1-benzofuran-3-carboxamide,
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6-[ (7- hydroxyqui nol i n-4-yl ) oxy] - 2- net hyl - N- (pyri di n- 3-
yl met hyl ) - 1- benzot hi ophene- 3- car boxam de, N*-di net hyl -

wa@l2005/06789 f | uor onet hyl Jqui nol i n*-yl | oxyJ-i - beneCt/IB20pH®4151

ne- S- car boxam de,

N, 2-di met hyl -6-{[7-(trifluoronethyl)quinolin-4-yl]oxy}
- 1- benzof ur an- 3- car boxam de, 6-[ ( 7- net hoxyqui nol i n-4-yl
) oxy] - 2- net hyl - N- ( 3- nor phol i n- 4-yl propyl ) - 1- benzot hi op
hene- 3- car boxam de,

N-cycl opropyl - 6-[ ( 7- met hoxyquiqqal i n- 4-yl ) oxy] - 2- met hyl
- 1- benzof ur an- 3- car boxanni ci e,

6- [ ( 7- met hoxyqui nol i n- 4-yl ) oxy] - 2- net hyl - N- ( 3- nor phol i

c¥brBpyRb¥hetyile-R Ml&iﬁ@%qﬁmoﬁﬁlﬁ DLtz ofuran-3-carboxamide,
T R Sy i A

Garb{x@rmiax, hoxyqui nol i n-4-yl ) oxy] - 2- net hyl - benzof ur an- 3-
miglgg% 15- n?e"fﬁ <6- {3 éj df&?‘%y‘% tﬁ&yﬂﬂlﬁtﬂmlﬁ'l 1o 1%nzofuran 3-

r oxyp opy oxqu|noI|n- -yl) oxy] - 2-
h&ﬁm'@ benzof ur an- 3- car boxam de,

N-yero ﬁﬂ&*bétr@hb-ﬂyl[ziﬁyﬂroxf;l eyHoky|uin i 4yBéxyP X yéenzofacdni Feafiboxamide,
él E oé%}ﬂ/"boreg@ ))ayumr%rll ﬁ&ﬁé}%@ﬁ Q%c?%o%@-%ethﬁalr&eﬁ cgu%rq g-!carbmiamlde
Noeynippopyl-2rmeghyt el bidx 4rihdleniperazin-1-yl) ethoxy]qumolln-4-yloxy} 1)éenzofuran—3-

@g:[b&ianhaedroxqu nol i n-4- yl)oxy] N-i sopropyl - 2- net hyl -
thio

R e T LR O S R e e

cb®bzntidd, ophene- 3- car boxanmi de,

[l\%ZytcfrgFr:?E)ﬁ égﬁ%&-ﬂ@l}lbﬂoﬁlﬁ ét){ X ygﬂrw]olglé#yl}oxy)-z methyl-1-benzofuran-3-

Naﬁngﬁm'@ﬁayl 2-net hyl -6-{[ 7- (t rifl uoronethoxy)quinolin-
- WcﬂoFﬁéWl 61(7@{(2%6%&% Ietiieghanhelethoxylquinolin-4-yloxyl-2-methyl-1-
22/ O’E§{8§)’¥‘?ﬁ‘ag‘ t hyl - 6- {[7 (trifluoromethoxy)quinoli
e

zof ur an- 3- car boxam de,
Itﬁ:lwtert@uwmrrywbeﬂ@xa[]gmncvmﬂrw}va&rNcm@@mmMﬂ@Mb1 -penzafugan-3-

]Cg }(an;],ngenzofuran 3-car boxam de,

- ﬁ@p%ﬁ{d%&&é&?ﬁ&? ﬁ morpthllr? 4o %Zémox%quinolmt t{-ylﬁy}bl benzo'?'flran g

I‘daﬂopi’anmde nmet hyl - 6- {[7 (2- nmor phol i n-4-yl et hoxy) qui nol i n

1 Q6bi t%i ETn jofih W Lfolopropyl-2-methyl-1-benzofuran-3-

(iy% (&8 2t h f}q py?‘r%?pﬂ ?0 ypyet hox%l/)qw nol i
rﬁaﬂbogﬁfﬂ" y}- 1H—| ndoI e- 3- car boxam de
Pé{(72cbewz?rowsmwwlth@} {4 6-aridiyipyatin-pol-2 methyy -penzpiurah-3-

X -.1- benzot hi ophene- 3- car boxam de,

carbo amide,
N-(4,6-dimethylpyridin-2-y)-6-(7-methoxyquinolin-4-yl)oxy]-2-methyl-1-benzofuran-3-
carboxamide,
N-(4,6-dimethylpyridin-2-yl)-6-[(7-hydroxyquinolin-4-yl)oxy]-2-methyl-1-benzofuran-3-
carboxamide,
N-cyclopropyl-2-methyl-6-{[7-(2-pyrrolidin-1-ylethoxy)quinolin-4-ylJoxy}-1-benzofuran-3-
carboxamide,
N-cyclopropyl-2-methyl-6-{[7-(2-piperazin-1-ylethoxy)quinolin-4-yl]oxy}-1-benzofuran-3-
carboxamide,
N-cyclopropyl-6-({7-[2-(dimethylamino)ethoxy]quinolin-4-yl}oxy)-2-methyl-1-benzofuran-3-

carboxamide,
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N- ( 2- hydr oxybutyl ) - 6-[ ( 7- met hoxyqui nol i n-4-yl)oxy]-2-m
et hyl - 1- benzot hi ophene- 3- car boxam de,

WOR{3/068789 oxybut yl ) - 6-[ ( 7- met hoxyqui nol i n- 4- yl PORIB20@4/004151
et hyl - 1- benzot hi ophene- 3- car boxam de,
N,1,2-trinmethyl-6-{[7-(2-piperidin-1-ylethoxy)quinolin
-4-yl ] oxy}-1Hindol e- 3- car boxam de,

6-{[7- (1, 3-di oxol an- 2-yl met hoxy) qui nol i n-4-yl ] oxy}-N, 2
- di net hyl - 1- benzof ur an- 3- car boxam de,

6-[ (7-met hoxyqui nol i n-4-yl ) oxyb~2-nmethyl -N-[ (2R)-tetra
hydr of ur an- 2- yl net hyI ] - 1- benzof ur an- 3- car boxam de,

6-[ (7- met hoxyqui nol i h-4-yl)oxy]-2-nmethyl-N-[(2S)-tetra

(f -
Bsrf rﬁefthﬁx?&lgrio% hllgvg%@?dninz&;m{gﬁ;ﬁ Métﬁﬂb&ﬂ)aﬁ@{fmﬁgﬁxg% bgrtuzofuran -3

RSPY*eMNYFenz of ur an- 3- car boxani de,
@-(7¢hyenortoldrlinedyoayiNR-dimgthylonigdzo -2 pymigine-3-carboxamide,
k{az;-%é;e(fgﬁyg@(&:ﬂﬁr%irlilx-lyl'eﬁUZW&L]iﬁo?iﬁ-Q—‘?l']‘&@fiMiﬁé%[1:,3’2-a]pyridine-3-
RErPZEfidenoxyet hyl ) - 6- [ ( 7- met hoxyqui nol i n- 4-yl ) oxy] - 2-m
Ntiﬂ&i||'net]:yl@(%@i-dioaﬂa-aioﬁﬂ&nb@ww&my]bhiﬁ‘gﬁﬁM%b@pylbe&omﬁrhy
gg%&?depyrl m di n- 2-yl qui nol i n-4-yi ) oxy] - 1- benzof ur an-
o oXan de,
N-(emthymwpL@ylh%ttﬁgupmme(h{/l)w[nzur(erfe@miye am no) et hoxy] qu
'Rl_réﬂiofolqﬁlzbﬁb% Xﬂ‘l)médl @@ o%'r\' aaglq%et car boxadeteh |
cyc NZ-"Ndi et hyl am noJet hoxyl qui no
IN{ ﬁ’m%;'MjTHg)f%'P' %@E'B%Ur“a??"%% ar boxani de,
Bhggrokyer Beimbth@-1ReniofiliraG3cérbexagridey dr oxy- et hoxy] qui noi i
0%
ré\lél? %E%g@g{ 6'-;#)91?%23@{/ qﬂ’l{]‘}] og( e Ej'ﬂug en?\l_S -carb )(()ag]rl%epyl ]
B yIoPIyPY- BRI OB i8I 2 melny A bertoturdrs
Bb,gy,@hwopyl 2-nmet hyl -6-{7-[ 2-(4-ethyl - pi perazi n-1-yl

é’é‘ﬂ%‘%&%ﬁ&" - enho))| é ﬂ?-??-é’ll)eq?é%h );Ietp&i})zqﬁ e Apyll%xy} 1-benzofuran-3-

sarbg@imigsy opyl 6-({7-[2-(isopropyl am no) et hoxy] qui nol i n

S A R T

BrfaloyAMIdSy) - 2- met hyl - 1- benzof ur an- 3- car boxani de,
IR-fiogroleg (o pthidxyGuidlim-4{yBexy(-2-methy Hgx3rmbrphdinkiy oy ytenzaiwan-3-
]Cgrtomgegui nol i n-4-yl ) oxy] - 2- net hyl -
N-cyclopropyl-2-methyl-6-{[7-(2-piperazin-1-ylethoxy)quinolin-4-ylJoxy}-1benzofuran -3-
carboxamide,
6-{[7-(2,3-dihydroxypropoxy)quinolin-4-ylJoxy}-N,2-dimethyl-1-benzofuran-3-carboxamide,
N-{5-(aminomethyl)pyridin-2-yl]-6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-1-benzofuran-3-
carboxamide,
N—[6-(aminomethyl)pyridin-3-y|]-6—[(7-methoxyquinolin-4-y|)oxy]-2-methy|—1-benzofuyan-S-
carboxamide,
4-{[4-({2-methyl-3-[(methylamino)carbonyl]-1-benzofuran-6-yl}oxy)quinolin-7-ylJoxy}butanoic acid,
{[4-({2-methyl-3-[(methylamino)carbonyl]-1-benzofuran-6-yl}oxy)quinolin-7-ylJoxy}acetic acid,
N-(4,6-dimethylpyridin-2-yi)-2-methyl-6-{[7-(2-pyrrolidin-1-ylethoxy)quinolin-4-ylJoxy}-1-
benzofuran-3-carboxamide,

methyl 2-methyl-6-{[7-(2-morpholin-4-ylethoxy)quinolin-4-ylJoxy}-1-benzofuran-3-carboxylate,
6-({7-[2-hydroxy-3-(methylamino)propoxy]quinolin-4-yl}oxy)-N,2-dimethyl-1-benzofuran-3-
carboxaminde, and



benzof ur an- 3- car boxam de,
d-"-p-Cert-butyl am noJet hoxyl qui nol i n*-yl JoxyJ- N-cycl
W@ pspyd739 met hyl - i - benzof ur an- Scar boxam de, PCT/IB2004/004151

N-cycl opropyl - 2- et hyl - 6-{[ 7- ( 2- nor phol i n- 4-yl et hoxy) g
ui nol i n-4-yl]oxy}-1-benzof uran-3- carboxam de,
6-({7-[2-(cycl obutyl am no) et hoxy] qui nol i n-4-yl }oxy) - N-
cycl opropyl - 2- net hyl - 1- benzof ur an- 3- car boxani de,
6-{[ 7- (benzyl oxy) qui nol i n-4-yl ] oxy}-N- (4, 6-di met hyl pyr
i di n-2-yl)-2-methyl -1-benzof w@n-3- car boxam de,
N- (4, 6-di net hyl pyridin-2-yl)-6-[(7-methoxyquinolin-4-y
| ) oxy] - 2- net hyl - 1- benzof ur an- 3- car boxam de,
Nwe(tmyl H{ai{oeidiyl-pyriethlylamio)chbolA{1(benkofetans yoky R@Inbi-A- Y

%+m% Jgt hyl - 1-benzof ur an- 3- car boxam de,

opropyl 2-nmet hyl -6-{[7-(2-pyrrolidin-1-yl ethoxy)

it nhﬂrﬁnﬁceﬂ-'ﬂ%"y asogptatle pelvatoériphaimageutically lsoseatablgesalt thereof.

N- CyC'IrOQerPdéY emBodiBitible & nﬁoBJrrd@ PalihPRE @ffudaxrébf/#o%b@wwected from
of uran- 3- car boxam de,

noI|n 4- bo }-1-bepz
GC%F%LIP&F?P%%S‘}‘ é ({7- 2- (di met hyl ami no) et hoxy] qui nol i n-

4-yi }oxy) - 2- met hyl - 1- f&nzof ur an- 3- CHs CcH
car boxani de, d- KT- medH¥xyqui nol i n*-y bn-methyl -N-1 N
d- t CS- et hyl but nal,pyridin-S- N - benzof ur an-

boxani de, o : ) Cre CH,

7-1(7- hyd dui nol i n-4-yl ) oxy]™IN, 2- di net hyl i ni_da 0[1
2- a]pyrl‘/ - car boxami de, S

N, 2- dighst ~RE{[7-(2-nD -yl et hox '

yl ] ox 'M1dazo[1 2- a]pyé I ne-3- car boxamuhe,

N, 2- di net hyl - 6- ({7- [(2-oxo-1,3-dioxolan-4-yg)ne;moxy]q

ui nol i n-4-yl }oxy) - 1- benz@fsur an- 3- car boxam NH
N-(2-net hyl - 1Hi ndol -5 yr) 7-(trifluoro quinolin
e-4- am ne, CH, 5 5 CH,

o)

LD Gl

@) /CH3 H,

e e
CH, CH,
O 0 0 (0]
NH
CH, {j% ( ;;CH3
Q NEJN o oN 0 0

CH;



8-chl oro- N-(2- et hyl - 1Hi ndol - 5-yl ) qui nol i n- 4- am ne,
N- (2- et hyl - 1Hi ndol - 5-yl ) qui nol i n- 4- am ne,

W@G@20wpd603y- L/, 2-di met hyl - 1- benzof ur an- 3- car boreriRBPe94/004151
L/, 2-di met hyl - 6-[ (6- pyridi n-4-yl qui nol i n-4-yl)oxy]-1-b
enzot hi ophene- 3- car boxam de,

L/ -cycl opropyl -6-({7-[ 2- (et hyl am no) et hoxy] qui nol i n- 4-

yl }oxy) - 2- net hyl - 1- benzof ur an- 3- car boxami de,

L/ -cycl opropyl - 2-net hyl - 6-{[ 7- (2- pi peri di n- 1-yl et hoxy)

qui nol i n-4-yl ] oxy}-1-benzof urap-3- carboxam de,
7-fluoro-6-[(7-

et hoxyqui nol i n-4-yl ) oxy] - 2- net hyl - L/ - (6- nor phol i n- 4-yl
pyridin-3-yl)-1-benzofuran- 3-gcarboxam de, Q
7-fluoro-6-[(7-net hoxy%ui nal/ n-4-yl ) oxy] - 2- net hyl -
L/ - (3- nor phol i n-4-yl pr opH - 1- benzof ur an- 3-
car boxam de,
L/ -cycl opr opyl - 2- 0" 7- (2- pi perazi n-4- t rfoxy)
qui nol i n-4-yl ] oxy}-1 benzofuran -3- carlgxaki de

6-{[7 3-di OXypr opoxy) qui nol i n-4
L/, 2- K ?’Bl,hyi, of ur an- 3- car bd'¥apite

L/ - 5- (ani nomet hy[') pyr i di n-2-yl ]2 6-[ ( 7- met hoxyqui nol i n
-4-yl ) oxy] - 2- net iyl - 1- benzof ur an- 3- car boxami de,

, and

-4-yl) oxy] wl - 1- benzof uran- 3- car boxam de,

4-{[4- ({ ¥l - 3-[ (net hyl am no) car bonyl ] - 1- benzof ura
n- 6- qui nol i n-7-yl ] oxy} but anoi c aci d,

{[¢- hyl - 3-[ (et hyl am no) car bonyl ] - 1- benzof ur an-

yY } oxyYqui nol i n- 7-yl J oxy}acetic acid,

L /?4 6- di met hyl pyridin-2-yl)-2-methyl -6-{[7-(2-pyrrol

'bo¢ b Bh%nﬁ&e@:ﬁ%ﬂﬂ% Yocapthle kbttdonphhifaksatiéally acceptable salt thereof.
enzof ur an- 3-

2- et Y PO F%%%@%ﬁ%{%% 31’6?*155%% :PE’FH‘ES’J&/"} GRIMRRYNG faving e gtructure of

5 Pplmda (ewheéior an- 3- car boxyl at e,

comprising (a) treating a carboxylic acid having the formula

R® o
™ OH
\ | AN R
R4 X3 e X2
5
R N .
R® N7R "
R’ with an activating agent; and

(b) contacting the corresponding product with H,NR™. In a further embodiment of such

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

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

In another embodiment are methods for producing a compound having the structure of

Formula (1), wherein



5

10

15

6- ({7-[ 2- hydr oxy- 3- (et hyl am no) pr opoxy] qui nol i n-4-yl}
oxy) - N, 2- di net hyl - 1- benzof ur an- 3- car boxam nde,

W@ 2ehe63139 PCT/IB2004/004151

| ~-~-met hyl - S-1 Cret hyl am noJcar bonyl J-i - benzof ur an-
d-yl JoxyJdqui nol i n-?- yl]oxy}butanoate, or a

phar maceutical ly acceptabl e sol vate or pharnmaceutical #
acceptable salt thereof. In another enbodi nent are
conmpounds having the structure of Formula (1) selected
fromthe group consisting of:,q®nd or a

phar maceuti cal » acceptabl e sol vate or pharnaceutical ®
acceptabl e salt thereof. In another enbodinent are

met hods for produmng a conmpound having the structure
of Formula (1), /wherein conprising (a) treating a
carboxylic agtﬂ having the formula R3<P . OH -,2a R4
(m with an ti

ating agent; and (b) contacting the
cor respondi ng pydduct with H2NRla. In a further
eﬁﬁggrhpnt ch met hods, the activating agent is
sel.ecteft fromthe group consisting of thionyl
c ide, goxal yke chl or i@gpori - inoli i
0-(7- a%abenzot riazol -1-vyl )D-I%,%%fegt,lnf-at%utlnrogr}r%%o _floﬂnrdohr?i\”a%he formula
hexaf Rior{dphosphat e (HATU). In another enbodigent arz?”vb
r produci ng a conpound havi ng the &muct ur

al(kp, whereinll in the presence of anfQuiéh .
J{]vér enbodi ment of such nethods, X8 i s \H R
X3

with a 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 HCI.
In another embodiment are methods for producing a compound having the structure of

Formula (1), wherein
(o)

x3R1a

W\, %*% \ -
f“d\/ is fJ e

comprising treating a quinoline compound having the formula

R4 Cl @)
5 3 X3R1a
R N e R*m)
—— AN
RG N/ {m) . /i/:)‘(i\z R2a
R’ with a compound having the formula Sy X in the

presence of a base.

Patients that can be treated with the compounds of formula (1), and pharmaceutically
acceptable salts, or pharmaceutically acceptable solvates of said compounds, according to the
methods of this invention include, for example, patients that have been diagnosed as having
psoriasis, benign prostatic hypertrophy (BPH), lung cancer, eye cancer, bone cancer, pancreatic
cancer, skin cancer, cancer of the head and neck, cutaneous or infraocular melanoma, uterine
cancer, ovarian cancer, rectal cancer, cancer of the 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
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I n anot her enbodi nent are nethods for producing a
conpound having the structure of Fornmula (1), wherein

W@ 9p6¥BNg treating a qui noline conpound havi PQI/IB2E04/004151

formula OV-X3RL R3 (n).r\ L R2a Hwth a conpound
having the fornula x3 X2 in the presence of a base.
Patients that can be treated with the conpounds of
formula (1), and pharnmaceutical ™ acceptable salts, or
pharmaceuti cal » acceptabl e sol vates of said conpounds,
according to the methods of thjg_invention include,
for exanple, patients that have been di agnosed as

havi ng psoriasis, benign prostatic hypertrophy (BPH),

|th@ﬁ1l\¢a§‘%§;km S YReds8NEREer o@%eesﬁﬂﬁﬁﬁsr ggrﬂfég G dﬁﬁ@&rhal intestine, cancer of

n ski the
i SIS SuRer RELobe 3 o LV b REEORr AU Hgads) sarcomas of sof
digsireis acancarrt dive, uretbrst edncerasidiey pentsa pedtatedfantdrectadrad or acute leukemia,

r O t‘aﬁmrsst}f eﬂﬁﬁ&dcl?ﬂgﬁcytlc%ﬁ%mggngﬁcre’r o1bcr1§ agéde? %Q&C%F of the kidney or

gynecol ogi ¢ t unor
ar et?’h@—QF dPN3) SPh RRTEINGIRR caccierR R ke Enal Wﬁé"sé nef mplpwmpf the central

aRAGUSERMOfe.A, fpﬂmﬁ@rONSQymmhﬁl, RS tindRs, Maliskeh Gomas or pituitary
aﬁrﬁlnma%ga of the vul va), Hodgkin's di sease, cancer of
t h

€ esophagus, cancer of the small intestine, cancer
of theTf@nldtﬁﬂt@melS@ysl@t@th@ pharmasesgieal compbsitionhfpr diedireatment of a

Rep&bloNfetivd didordd \'neé‘ﬁ‘ibmmaﬂﬂlq@f) conﬁﬁﬁé‘soﬁﬁéraﬁé%lﬁﬁlgteﬁectlve amount of a

ti ssues, thra, cancer
FPBEPAL ! g%fﬁ‘b’@r(' BTG e kel &, Phggnacgutically acceptable
tsolvetes oftsidadombealinds éind b phavmacsticatly byuepiableesrrierc anererentfodiment, said

th Srnfg F?r LIS is Obr tndCyrdsi LI Y, ff%raﬂéé'F %L&{ Fi %lre'm lung, ophthalmic,

rena CI none, carcinona O rj,
cﬁqumws%r%ade?r ganicceancieatic, ﬁ@a%n%adspquerﬁnqlelgdney, ovarian, prostate,
Rbloreatay, 68¥Ophagszh Qacoldgitdlabr hrdid Ld2ABETS , InDEamdtier SérftBdiment, said
%hémgutﬁgl c%h’ﬁnyéiﬁoﬁriy for the treatment of a non-cancerous hyperproliferative disorder
such as benign hyperplasia of the skin (e.g., psoriasis) or prostate (e.g., benign prostatic
hypertrophy (BPH)).

The invention also relates to a pharmaceutical composition for the treatment of
pancreatitis or kidney disease (including proliferative glomerulonephritis and diabetes-induced
renal disease) in a mammal which comprises a therapeutically effective amount of a compound of
formula (1), or pharmaceutically acceptable salts, or pharmaceutically acceptable solvates of said
compounds, and a pharmaceutically acceptable carrier.

The invention also relates to a pharmaceutical composition for the prevention of
blastocyte implantation in a mammal which comprises a therapeutically effective amount of a
compound of formula (1), or pharmaceutically acceptable salts, or pharmaceutically acceptable
solvates of said compounds, and a pharmaceutically acceptable carrier.

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 said 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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adenomas). The invention also relates to a
phar maceuti cal conposition for the treatnent of a

whypena7ed i ferative disorder in a mammal whi chPCT/IB2004/004151

conprises a therapeutically effective amount of a
conmpound of formula (I), or pharmaceutical® acceptable
salts, or pharnaceutical® acceptable solvates of said
conmpounds, and a pharnmaceutically acceptable carrier.
In one enbodi nent, said pharnmaceutical conpositionis
for the treatnment of cancer sygh as brain, |ung,
opht hal m ¢, squanous cell, bladder, gastric,
pancreatic, breast, head, neck, renal, kidney,

MERRAAR KQﬁo@ﬁ @&%orn&oénﬁr%ﬁ‘i%,’ br@ﬁ‘e‘i,omﬂ@,gt‘égﬁoreatic, prostate, colon and

gynecol ogi cal or thyroid cancer. In another
BPIRSAIPIEARCe sai d phar maceuti cal conposition is for the
t r eat meetinvoiitioa doNrelxtedCier D ukthoy [t teatiig 4 ewpdrproliferative disorder in a

di_sor . . - Q0. . ' ski

B%%r Iag\gligI%If%ﬁbngérso%ﬁmlsgé}wg?(ogs.eaﬁaoljggrﬁﬂirﬁlnaoté?r%%%g?%ﬁg Qﬁe(cﬁVegamount of the

hgmraung gbfwn'qleIH)c)r.phmﬁ@cwfiveélv&tap%ﬁﬁtagless@lt&eqraw@r@ap@itiaa"y acceptable

Q&@d’té@ﬁ?{aﬁ%ﬂ !c@rﬂboﬁsﬁfgﬁ%hé grﬁbbdfnﬁﬁnt,ts_ai@ n}iétlﬁiﬂtralﬁféts tcPthe treatment of cancer
ancreatitis, or kidne i seas i ncl udi n .

551 14 Bt 1Pt SReATttS 0 octlet PP aERupisets st head. neck

pesvahageils qasHdte,i polarectalmiang, wiehah kisineyr Owgian, agynecological or thyroid

%m@@pﬁu%rilo)%lrle\ﬁbgﬁiﬁx@% %8 Wklﬁés b ﬁ@rﬁpée%ﬂﬁ%lt(gf a non-cancerous

ornula (l), or pharnmaceut y acceptable salts, or
b}‘%m‘i?i'(fﬁi‘?ﬁ"? Cdéqo[%gr éﬁ‘@eﬁﬁ bapigs hyperplasia of Hie skify (§-9., psoriasis) or prostate

ds, and a pharmaceutically acceptable carrier.

COGTPBRH)
The ingyention I I ' e .
c on‘pog:ﬁ {A‘é‘%{‘%f’% ?IL(? %Iea'ie%rtg\% grf]é{hltog r]‘]o@ (t) qgelaa[ﬁls?et%gé@% @B&rprollferatlve disorder in
iarmEmaral whiclo pomprises aemimietringtie edid memmel atbgrageutically effective amount of a

LHRSARE ¢t ik 1), edrfpRsiagsutiadip WBéepibles 8 R PuBEhaREutically acceptable
gﬁ{é{%&%’eﬁ%c? %oérﬁqroyrp%g{ggac wp 'o%gl i}rz%ﬁaé Etﬁl%‘uggéq%afc' gelléc?éd {r)orm the group
congstngafsnitoticinhibitquh atkpaiing agents | dnti-metabeliess tescalading Rmibiotics, growth
0% ifGBs! Q8 éyicﬁeoinﬁﬁft@é,%z%ﬁes,a 1SHAROMBZE ilnfbAbrs, biological response

conmpositioh for treating a disease related to
Wesies RpEhegnaped A AYBYENES s in a manmal whi ch
conpr iTee Stréatrhérer afp authiyeadrbliferative e disorder amoal nharhala which  comprises

N
kinhseainbibitasfmayaleed Eoasudiaites ingigaseain phepdniessyle clel c;;ampounds of the
JFRERRBhRONGALY belised liMcéMiction with an anti-hypertensive, such as NORVASC or
PROCARDIA XL, commercially available from Pfizer, for use in the treatment of a
hyperproliferative disorder in a mammal.

This invention also relates to a pharmaceutical composition for treating a disease related
to vasculogenesis or angiogenesis in a mammal comprising (a) therapeutically effective amount
of a compound of formula (I), 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.

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 (I), or pharmaceutically acceptable salts, or pharmaceutically

acceptable solvates of said compounds, (b) a therapeutically effective amount of a compound,
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enbodi nent, said pharmaceutical conposition is for
treating a disease selected fromthe group consisting

W@R005063089 angi ogenesi s, chronic inflamuatory dPGEERE04/004151

such as rheurmatoid arthritis, atherosclerosis, skin

di seases such as psoriasis, eczema, and scl eroderna,

di abetes, diabetic retinopathy, retinopathy of
prematurity, age-related macul ar degenerati on,

hemangi oma, gl i oma, nel anoma, Kaposi's sarcoma and
ovari an, breast, |ung, pancreagi.c, prostate, colon and
epi dernoi d cancer. The invention also relates to a

nmet hod of treating a hyperproliferative disorder in a

gﬁmlsol%’cé e é?pimfbltére& R Me&rb&s 'félﬂ)rt éfpr%a'aﬂd r(@f‘@’%ha?r’naceutlcalIy
eraBeutl cally effective anount of the compound o

67eRP'S SRS or phar maceutical A acceptabl e salts, or
phar natie ifverdtiah lsacalatpd @k masnﬂceuttcelscombosmjndord&mwmsease related

It@un%?ﬁreﬁ @%?de'ﬁ@gé ’enéﬁﬁéili n@qat{)ﬁ Bﬁérﬁ‘éthhﬁ%l Eé?lg)rollferatlon in a mammal

cancer such rain
sefoeiisig éa)dl@qrﬁpeumaaﬁ@réqcﬂvegemum ¢a CB'@H‘?H“éfo fogmuls s g&pharmaceutically

B@@Gtableeeéms 08S PRAraRESkicallpr Qé‘cbﬁthlﬁe SoNafdse &f adaid | ddmounds (b) a
ggﬁegvtlcaliy e?feé/t%? ﬁ@?lﬁﬂt %ﬂ%&o%?fpg séégclvr gglﬁ%tg hf %NXIQIQIA P)é%asF 6nh|b|tor and

{he marmpmmlyecceatahlemaIUQMCer ous hyperproliferative

di sor gfig .rﬁ,eﬁtranaa%oh@ate@no ayﬁsmcaﬁ,ba cefnpsn%nzﬁ |Hig§n|%ggabnormal cell
I NV |

psori asi s ng Th I
SEwit iea p raa nJE l|I qrh gorgqrggg ﬁgﬁ{nom‘c oga compound of formula (), or
Ipy@enmuﬂd:ally ecabpiable sdltss or gdermaceuticaipactaptabibiscliates of said compounds,

?I-%WJ laf?e%?v Carbm5|§r§$ﬁrr{ég tﬁotﬁiﬂ'tﬂan% Ian% a Bargag?uhcally acceptable

erapeu SCtive arount of & conp
fa¥igul a (1), or pharmaceutically acceptable salts, or

phar rmrﬁieunvbﬁtmln’éls@qeatetsabbq)hamiaéaitea ddmp6siticd fEr0RMBitiHgdgonormal cell
onbi nati on W F“h an _anti-tunor t_ selected From

'%u% r@%@?'s ﬁh co]mprlsets o tan amor%JP|I b? t%rcgmpglfrlg Io foerIa (H, or
aganeseuh@aﬂv acqwtaalb@lalts, a5 pharmetauncallsaaqcngtauﬁtsolmteﬂ pfcaid compounds
H &M‘Mhaﬂ&ﬂvﬂ{ ah BRAbkt toPE%herﬁ&héra&Mﬁé @vhbfém Rk taf%?mts of the compound
enzymes, ol somer ase i nhi bjtors, ical res
ot el o T PR te by i eceliet PRSI O SHhomal cel
tgrodit. nelaty olﬁena)trieyq[peuimsoére fpesrsantlyvlmoaimsorthlelaru fin a:nermmmtilment the

V(?ﬂén%fheq‘ Ta%%.eégglfaams ofdld cgﬁs.si.gg dy @@Eﬁhhlﬁtors allylating agents,

era ective rece

Y-8 ah@'t%n Wéﬁé@'ﬁt'% ARijoges, greyth taetar lnb'b%P"% $8Y aycﬂﬁelah'b'tors enzymes,
itdpelsErasasd iRhibitof Biolieal $eshense hvgifiedantitharhsores, e dlanti-androgens.

The compounds described herein may be used in a method for preventing or reducing
the growth of tumor cells expressing functional VEGF-1 receptors by administering an effective
amount of a small molecule VEGF-1 receptor antagonist to inhibit autocrine stimulation and an
effective amount of a compound of Formula (I). Active ingredients in such compositions may be
present in free form or in the form of a pharmaceutical acceptable salt and optionally at least one
pharmaceutically acceptable carrier.

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



present invention may be used in conjunction wth an
anti - hypertensive, such as NORVASC or PROCARDI A XL,
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treatnment of a hyperproliferative disorder in a
mammal . This invention also relates to a

phar maceuti cal conposition for treating a di sease

rel ated to vascul ogenesi s or angi ogenesis in a manmal
conprising (a) therapeutically effective anount of a
conpound of fornmula (1), or phagaceutically
acceptabl e salts, or pharnaceutically acceptable

sol vates of said conpounds, (b) a therapeutically

ef f ectfyeeoApEBHAL d@icn@eocﬁmﬁ’ W38 may 84 hsé?irln §<9]nlYﬁ‘§t|§n Qfth @3econd active
anti hy rg{ertenswe gn éﬁ% Wp armaceutjcal ly

a'ﬁ%réﬁi? pihich Q8¢ p3ses the-faig "éty iof,“l; foof infjiRity tl'}eequ{eggalg@wg’l factor (EGF).
PRaiveaeedidantaln sehposipbsitons frozy be gedsentginafrell fease in the form of a

r ﬁ!a%gcgutgcgl a\((@?p‘t"éblh e&ﬁ A ?&mﬁ%llly %plg%ﬁfl’ {ﬁ%ﬁﬁaéeﬂhc@ lf%?%ble carrier.

rapeu I've ano
corrpou'ﬁh? @pmpq_ﬂnﬁmdgsc{qb)ad I@ﬁrel@mupe Clgﬂeﬁyto inhibit VEGF-mediated

aé}fgﬁiéj t&@élsqn sakée, VI@Ee\J@Mdl’mé&@Géﬂnblﬁéih Yutaiot ﬁrtﬁﬁéélbtbecontactmg the tissue
soj vat e ounds uti cal

v R o BPP SRS A e et =i AR A defbotstd of Formuia (), by
i crimidofirtocthe tifsue witban inbibitey of seaﬁta{etowgealsmms (BO8) ¢ro)angeffective amount

?Yaé wnhccﬁl For@g ert aPbe c%ﬁ‘téétin& rthe T \thvgﬁ‘tn‘ll‘ﬁmmr of superoxide
ore atestoa#armiceutlca OSltlonf

t?'gﬁTtﬁﬁ?g(SQDﬂ Pach e gifgcye;amepnt of %WF%@ %ﬂ'i@}"aé'én Agfjve ingredients in
esuth cbrepdsiibnscredy benpregeat in drae tirm enidaltehiein a2 ghatrhaceutical acceptable salt

P o dgE ﬁ&‘ ét?&%sf Jhegpmseah.calggwe@b@%a&.

a conmpound of
f or mul é’ he IC?mPQH“d?J HaschBed herpinanay alse @Bt%@qi én seniinatiog with molecules

p\hﬁéﬂ?&.@lﬁédllﬁ Bihdi 3o @é‘déﬁl@t@&iﬂltﬁ fRF ¥Adr@sr t®@EuppRissl or prevent ?lacenta growth
C%ﬁ%r-lﬂﬂﬁ;ed gétg%lo%?atl Sgstll Cag:uh%g%k#%d%@g@pupnonary hypertension,

i tuhnolyi fororatioreand/of mjlarmngthmdmawb@tl cal ly acceptable

carri efpe IJHp%uh&Vgégch&B GUSTY aTs%l rﬁéyeﬁe L Qed i in comblnatlon with molecules
phar maceut i cal nposi tion fo biti gxg bnor na

cENopE IS Q’WpaFWBH?M an PH@°%PW{;§W§3HW hereq r‘ﬁﬂicf‘ Spefifically binds
an aventa tgravth aactmr‘msmaidmolécm@spmlﬁeally Ib)ndingto placenta growth factor or to

g\g%é %fé%!h‘é ] %@rg‘?o Sal o?af' t‘%ﬁ% y é?m'aﬁth?i%? gH:WtrF oto¥ receptor-1

e@ﬁt@ﬂ?ﬂ'is@é"’ Ay frasmebﬁ tf‘?'rﬁ@f ﬁd’lbﬂ@WI agB‘ﬂﬁt"@P'ﬁ'C efidnerfcering placenta growth

afatoR oP i WBsaKE ichddtheliatgRat fdelo? ré@pfdr8 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
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 VEGFR2 kinase) in mammals, the method comprising treating the
mammals with an effective amount of a compound of Formula (I). The compounds described
herein may be used in a method of inhibiting the growth of non-solid tumors that are stimulated by
a ligand of vascular endothelial growth factor receptor (including but not limited to VEGFR2
kinase) in mammals, the method comprising treating the mammals with an effective amount of a
compound of Formula (l) in combination with radiation.
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This invention also relates to a pharnmaceutica
conposition for inhibiting abnormal cell growth in a

woratesab37hi ch conpri ses an anount of a conmpounkiCDiB2004/004151

formula (1), or pharmaceutically acceptable salts, or
pharmaceutically acceptabl e sol vates of said
conpounds, in conbination with an anount of a

chenot herapeutic, wherein the anmounts of the conpound,
salt, or solvate, and of the chenotherapeutic are
toget her effective in inhibitd2ag abnormal cell growth.
Many chenot herapeutics are presently known in the art.
In one enbodi nent, the chenot herapeutic is sel ected

f 'lr‘ A(zm fThe cgnpnwpdscdnssriit&ﬂ!H@gairoﬁlamafst@ttiems@adl?i &Jrﬂb;ﬁ{atﬁ@n with G2/M agents
| , - qlites, intercalating

S A L BB 5l 2530 ot o, or

PiRATNSP _106?% integrisiieaell sudnsi siusteieondh tatgebedliorSuch G2/M agents include

blut;)d_lrégiot?amitddefbpsﬁrﬁl_tﬁ@bif@@érfrét@,(rjéspéa%iﬂ,t ba_'rgwé ,nﬁé:iitafel,gdoxgrubicin, 5FU,
- andr ggens. .. The. conppunds descri bed herel n nay be

B85l OGRS S SHERA A e s i o

edmpoungsr deselided hesgir meyp iaisg Heuwset! iim narhbiVIEGH with Is@B@4HcBE Which inhibit

ENn=A8EFshS; i i ,0f a small
e sl s m&egggg{@@qggrﬁﬁgséo%ms, Beaot b

aut oc T EReHs| d SRGINARAERIER be ugas faniseating of praventing a tumor
neprgssUiadionhediatedrdlsaasel gompfisihg V:thﬂ%&%éﬂih@ A RimloP ntéﬁsgis factor alpha
in free_for r in the
T T O
HPer BRAPS', Tagior-nediated diveasen draisiecdutt iacshétyiinsied éptaatolnemune disease,
gatel dr efironid m@R ResEIBAISHRR Sbly RREad2SNE hBur e%@nérﬁ)(lg Q?Sarse.
- 2-1 nhi bi

used | ination with a sel ective COX

f or sT@%ﬁ?eg"ﬁ%no@%tﬁergeé%%\sr 8 EngpodderjpkiingAbnergal cefgeowth in a mammal
wigerpoethers catensiess dsigtnisieingite theeyanaha an emoustes aicompound of formuta (1),
&ropRarRatduBEaINM sdteRatié UbHAL &, %ﬁ%é&ht&a@e ggééé(%:bale solvates of said

I‘eCG‘I[JJt or, to tr e%_at a sub ects avi ng .

mPgHNday In SaRRIRGtR Wi {Rofation Abesepy. Mhefeincthe APt iokthe sompound, salt, or

Divete i Drypowintiianethtmy rabiatig Berap) eﬁéati\fg{imhfblﬁ?@h&gxm cell growth in
; A cee a e S an

bk SRS EESP AR 5k e o ard e

teciniapes canke usgisothe aamiieation tHseapy idesatber fdrsin iy adveinistration of the

dopouridrof e iveRth ifis bbrhBindtiof BRARY cAFbd erindl SQ&:—%E@beg herein.
, or rnniplrts

) SRR ] Bl e kB iy serive
tp rirestrosnt cutip casiation rfer warposse o aﬁueg]taridtmrfinmmtirfgong@ @fowt of such
_ g to the mammal an amount of
a compound of formula (i), or pharmaceutically acceptable salts, or pharmaceutically acceptable
solvates of said compounds, which amount is effective in sensitizing abnormal cells to or
enhancing the effects of treatment with radiation. The amount of the compound, salt, or solvate
of formula (1) in this method can be determined according to the means for ascertaining effective
amounts of such compounds described herein.
This invention also relates to 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-labelled derivative thereof, and an amount of one or more
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The conpounds descri bed herein also may be used to
i nhi bit VEG- nedi at ed angi ogenesis in a tissue via

W@ ewsned73net hods i ncl uding but not |imted to,PCT/IB2004/004151

contacting the tissue with an inhibitor of NADPH

oxi dase and an effective anmount of a conpound of
Formula (1), by contacting the tissue with an

i nhibitor of reactive oxygen species (ROS) and an
effective amount of a conpound of Formula (1), or by
contacting the tissue with an 4qnhibitor of superoxide
di snutase (SOD) and an effecti'Ve amount of a conpound
of Forrmula (I). Active ingredients in such

%969?&91%% &'féi?tegayromea grfg?dggnésg fg%g fg{gﬂglofr%ﬁéauétBﬁ inhibitors, and

orm o ar maceut | c ccept a
Gpinrdirapivy aa@nt?r east one pharnaceutical » acceptabl e

carri enti- aﬁ@@g&@i@é@éﬁ&%t@ﬁ%@ Mivipezl rﬁw@hétamspmtl@{asmpmbntors MMP-9
gmﬁtax- Stag?;g% g n?se 93 IJn blt?]rs,f %@tﬁﬁy ,IE yglptaé(ggr{a%g ﬁ)ulaib%; %&SS an be used in
morjuretion prithc @neampgrmsivoh féransiteofl) iand ueteamacstifival @gﬂnp,@itlons described

%@Eéhrpgsaﬁﬁaleé of Yigsi@ ldcﬁ(—n I.mh&e%&esmmsgwl mae@dby valdecoxib, and
infl a

ensi o uno Qr mat j on . and
o R R TH% MRl ire Fetoip <8 oy o 963172
Ypubtished Q@ctobizr redf 11696) WACh 98T 583 ufpelslisbenhb $archf T,01896))eEuropean Patent

%e?t‘%“”ﬂ%’f%@é‘% 13@ ghly ko %(5172 Evi#Sbah r@%ﬁﬁﬂéph&gﬁ%ﬁ %f 99308617.2

centa gr owt
dfied Dolabare8.1999) Wi BHOTRT wbﬁahﬁquﬁfguw 26 128810 YRR (published
fJasl=py 20 M008), W@SHBIIMQTB @uisietidaedugast 19/ 1088)) W@ 08/84915 (published August
1§££9‘8ng§ 93/3;5 rée%ggu ég{%’ f1r6%8 ne f{}%ofggbcg?&nshgd July 16, 1998),
Eubngfrré’aﬁgfai’w@atlnm@p@p‘tﬁ @gblﬁbeot\didxoda n‘999|§) &uepean Patent Publication
B3ovbd (fudfdnel Jaly JehaoyPswid as/08ndQbtxstkhel May 8\ fogo), wo 99/52910

&&ﬁiu%ﬁﬁ%é%"?b e S, 3R Bt b, Toee) wo oomsser
dpulitiedf moé dif, 6999y aRETUIntarnationkd tApplicatidn No.ORETIIBR&OT1 0B (filed July 21,
1%§§pél9r[)pélan P%fetn& Xﬁ#xlﬁgﬁfﬁ @J%Eﬁzsbﬂ (?IE& Rhf's&ﬂ%ofégb %’?@at Britain patent

mﬁalwﬁmermmt@aﬁ%?@ébbt Herl éur@a?r t198$9d Usfirdi #fates |Rjovirionpledigiication No.
0L 4B 6 (MREligustak) 1980y; epitebbiates Patdnes 863T¢n© (ROWgAQARGESY 26, 1999),

' d I i nhi bj
ﬂ%@g%?ga&%%pﬁérﬁk%brﬁ%? telgs%%aﬁlg?da e?? E Europeén béterquubllcatlon
SA8D.a86 éublishy Jund 2% 9870kl olawlich are Iemwnrﬁeql h@nemgn dhgtrnentireties by

freeteRte. I PRE@MMP-2 and MMP-9 inhibitors are those that have litle 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,
MMP-8, MMP-10, MMP-11, MMP-12, and MMP-13).

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

3-[[4-(4-fluoro-phenoxy)-benzenesulfonyl]-(1-hydroxycarbamoyl-cyclopentyl)-amino}-
propionic acid; 3-exo-3-[4-(4-fluoro-phenoxy)-benzenesulfonylamino]-8-oxa-bicyclo[3.2.1]octane-
3-carboxylic acid hydroxyamide; (2R, 3R) 1-{4-(2-chloro-4-fluoro-benzyloxy)-benzenesulfonyl}-3-
hydroxy-3-methyl-piperidine-2-carboxylic acid hydroxyamide; 4-[4~(4-fluoro-phenoxy)-
benzenesulfonylamino]-tetrahydro-pyran-4-carboxylic  acid  hydroxyamide;  3-{[4~(4-fluoro-
phenoxy)-benzenesulfonyl]-(1-hydroxycarbamoyl-cyclobutyl)-amino]-propionic  acid;  4-[4-(4-
chloro-phenoxy)-benzenesulfonylamino}-tetrahydro-pyran-4-carboxylic acid hydroxyamide; (R) 3-
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(including but not Iimted to VEGFR2 ki nase) in
mamal s, the nethod conprising treating the manmal s

wowaok/oed13ef f ecti ve anmount of a conpound of ForPpal/eB2004)004151

The conpounds descri bed herein may be used in a nethod
of inhibiting the growth of non-solid tunors that are
stinmul ated by a Iigand of vascul ar endothelial growth
factor receptor (including but not limted to VEGFR2
ki nase) in manmmal s, the nethod conprising treating the
manmmal s wth an effective anow®- of a conpound of
Formula (1) in conbination with radiation. The
conmpounds descri bed herein nay al so be used in

G4 (achivad-plieanoxy)-bnZeaédiiargrmin]-tighydiotgyrdntes=aiiici Scid hydroxyamide;
3?& ntB%%}Nh?é 61 ﬁulaﬁrf‘%géﬂ% b%nzg/ro%@gbtﬁh%e%g u?fgwl] I}y@ﬁ:ﬁg? n}e:ﬁ'[;{bplperldlne-z-
carbpxdiepgidwsrayamigeur e on t he target cell. Such G/ M

wﬁlﬁ(ﬁSludJrBibhé%ﬁ )hiéhze%éﬁjlfﬂm] -h)"ﬂré)@é’arﬁé?ndﬂ ﬂﬁfeﬂypétm-ammo] -propionic

tartr at rbo
F%or ubi 4434?’%& heligeies Fesuf; W8 oyt pyran4- )
@yrinopplapiepit amn d(aCIdapl geBrexg-3-ffeicibetphenay pbanarrsiifonglamino]-8-oxa-

U?:?cl&[@ WW&H@-BQ@%@WHPed d3Rr el d'f@aﬁarﬁlhéo b gﬁ&’oe:g [4' | @-fluoro-phenoxy)-

ofrbi'nat i on wi th substances I ch™inhi'bit
tbﬁa%?gawlf?w&m nAgicXRYIRP- %dﬁﬁﬁ”%@b‘?"é%‘eﬁﬂ%hydmxvanlde and (R) 3-[4-
TheucopEnoxgsetesesuify@dmiel-@irshyiyfuah Saal@xyis edid froxyamide; and
p‘hg Oal:%lﬁirr% I a{%%)\fé;:nat éggeﬁggﬂ@{es S a@i&ozn ourhdss t%tper adwtigngiogenesis
tagﬂﬁsp inglging sther QX! @mlbg(prg,ﬁ inkibitors, damgiso be used in the present
q{\,@ﬁ@hi ve anount of a corrpound of Formula (1) to a
i s facgor-

i scqabie MABIE AUt BL i3 TS T FEcine 5 Siteos il vasclogenesis

ar spgisgenesis Ut e oanural eamprisingmedngnisiedrea e said mhananared diieyapeutically
‘é’ﬁé&@é anflft Bedr %%ﬁﬁwoatfbmaduf ﬁcﬁS@,anﬁ;Heauab[y/%eée'pgﬂue salts, or

further relates to net h
CEPTEERGGRIN SEFPPIEDIRe NI ﬁ@ﬁ HEPHBES d%ﬁﬁﬂl%cé@ with @ therapeutically
affadting arhaunt ofgantanti-hjyertemsieberan amount of a conpound of

ohar mécsnpbunddr BHRETR B ERGBp U BOGRRLAR Ferdich offiors suon =5
iagent® st §an inpitWF IR K%Rﬂeaﬂal cowth dacigyyrecepting) essponsee such as EGFR
%ﬁ@d@bﬂks ofGFhentbedB UaH, nioflkliles AfatSALVRELRI Bhibibrs; VEGFR (vascular
SRRRAIB O Ml e AL, R i o b
TreecVi(Biq teseptbro anchenyB2 resepter inkjbitosed siedhi asrorgaméer rapgeutes er antibodies that
lsﬁ@wa he &b arééeptoan%rtéisrﬁaet ﬁgﬁghﬁﬁﬁw gé&ﬁﬁgcmsm bf' South San

e comhi nation herapy descri erei

AEATCRTS CRELTBNU): t he
EGFR inhibitors are described in, for example in WO 95/19970 (published July 27, 1995),

WO 98/14451 (published April 9, 1998), WO 98/02434 (published January 22, 1998), and United
States Patent 5,747,498 (issued May 5, 1998), and such substances can be used in the present
invention as described herein. EGFR-inhibiting agents include, but are not limited to, the
monoclonal antibodies C225 and anti-EGFR 22Mab (ImClone Systems Incorporated of New
York, New York, USA), the compounds ZD-1839 (AstraZeneca), BIBX-1382 (Boehringer
Ingelheim), MDX-447 (Medarex Inc. of Annandale, New Jersey, USA), and OLX-103 (Merck &
Co. of Whitehouse Station, New Jersey, USA), VRCTC-310 (Ventech Research) and EGF fusion
toxin (Seragen Inc. of Hopkinton, Massachusetts). These and other EGFR-inhibiting agents can
be used in the present invention.
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conmpound of the invention in this conbination therapy
can be determ ned as described herein. It is believed

W0 bas/063189 conpounds of formula (1) can render BOHB20®4/004151

cells nore sensitive to treatnment with radiation for
pur poses of killing and/or inhibiting the growh of
such cells. Accordingly, this invention further
relates to a nethod for sensitizing abnormal cells in
a mamual to treatnment with radiation which conprises
adm nistering to the manmal ?3annunt of a conmpound of
formula (1), or pharmaceuticaf”™ acceptable salts, or
pharmaceutical # acceptabl e sol vates of said conpounds,

whi Chv%ﬁ‘«gqhiﬂltarseff re&aﬁé Psﬁ%‘%‘n&'gu -BEse2 AREMBhC. hof South San

cells fects of treat t wt
Fractiisgei Galiformide Lﬁﬁ)uﬁtzn Fiiso ke eFipsanyith kg tcomppund of the present

@&%nﬁé}{ evEdFH mhuarwr@an(eldesctrtbea i, for eRinfielinamo 99&4440 (published May 20,
eter .COr n

SEbL A B Aol CTUTRARR L Mpc BT oS o ssres
(Ehbhshedmwnstnéim 99b) GVQ 89/61422 (publishedrBeeritben?. 198D, Uglte}g States Patent
QE‘?{ ﬁ%@%ﬁ%venﬁeémshéwwb%/aom Rlublishél RBRATHERK2, 1998) United
5B GG H1o5r13P RELES NPT Br DAL ALELOEFE Ao D B gRE fried Marc
53111089), Unitep ISaatem Patatti 5202|783 disstep thaplse 1$,01928), #¥0 @B/18349d published

&Iﬁrgﬁ g@gé) V\@Q?%Séé@h@lgﬁé\degehﬁéﬂbéb@ *é%ﬁl) 9\% b?’%@é’ Fpubllshed June 26,

or nbr esubst ance

47 YR 88/540@%(%!5“9%%@6@@%§9%8)a\ﬁ@rﬁ8é024%& (@W&ﬁhed January 22, 1998),
W@él@%;*es |(;5@|B||sh&hy\bm|t80ﬁ§99) adnd veotgemmw @w.medmnmpm $1998), all of

(vﬁnﬁli ér%ﬁgwg)ggﬂ?q%gl%?%l? %etﬁ?a S%ntlée)ltleﬁ %r fe'%vlg OtWaé‘nples of some specific
VBGER iinbibiters aikdfd i the ipeasertdnveition are IM862 (Gytraning. aitfigkiand, Washington,
(J%Xf aﬂﬁ"&ﬁ@\e@moéltﬁﬁal érﬂﬁ&b@ 5fQ§e‘ﬁent8¢§ﬂ IfREofUSth §4h Francisco, California;

conjunction wt oun

e ingacirnt s Ao e TR SHzR (hil4ar GPbr=a) g G Emervile
chiiforaaf. Urhe§ddfdl dther VEGBRtithitdtoriseah belese@i RBREEX¢rt irjvention as described
E]al ecoxi b), val decoxi b, and rofecoxib. Exanples of

C&ul matrix nmetal | oprotei nase inhibitors are
descr EHE3 rasem@ Juybiersy sueth @] C¥HRPOCHt (Gisxp Yigllcomgoglp), and the

VWenSGdral aftiBodidaik 264 @R’rorﬁ&f mﬁrrﬁacea&%)lnc o8 B §dadiBadse Mexas, USA)

AB‘?%%%&%""@E} 8?‘ﬂfu%bey5m?r8 B I'H "]W‘g‘é%%%%'ff?“'}“l%%’ﬁ) invention, for example

@k heicatedin VWO $8)0243A0p S8 5IERGI8 MUY [ DM HO Fgéﬁﬁh@r(putmﬁhed July 15,
égﬁ gg‘é@s@%ﬁ{ﬁé&&&%@%s’m W@tﬁdﬁs bli%ﬂ&ﬁ)anuéﬁ@zz 1998), WO
SS9 AUQ(% WO 95/19970 %p?ublls ed JuI %%9%395 United States
e Bmoswalsmgﬁgrﬂ ) y
Patent 5,587,458 (issued December 24, 1996), and United States Patent 5,877,305 (issued
March 2, 1999), which are all hereby incorporated herein in their entireties by reference. ErbB2
receptor inhibitors useful in the present invention are also described in United States Provisional
Application No. 60/117,341, filed January 27, 1999, and in United States Provisional Application
No. 60/117,346, filed January 27, 1999, 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 receptor, can be used with the
compounds of the present invention.
The compounds of the invention can also be used with other agents useful in treating

abnormal cell growth or cancer, including, but not limited to, agents capable of enhancing
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13, 1998), WD 98/33768 (published August 6, 1998), WO
98/ 30566 (published July 16, 1998), European Patent

woabioexsd on 606, 046 (published July 13, 1994)PCT/1B2004/004151

Eur opean Patent Publication 931, 788 (published July
28, 1999), WD 90/05719 (published May 31, 1990), WO
99/ 52910 (published Cctober 21, 1999), WD 99/ 52889
(published Cctober 21, 1999), WD 99/ 29667 (published
June 17, 1999), PCT International Application No.
PCT/1B98/ 01113 (filed July 21541998), European Patent
Application No. 99302232.1 (filed March 25, 1999),
Great Britain patent application nunmber 9912961.1

grﬁtltL:ml?rg érﬁfl‘fﬁgrﬁe %spo%g&?)such%%%ﬂ_dmﬁkﬂét@)‘éc Ph@Nde?ie%@%en 4) antibodies, and

ofteR s, @PaS ot bFNocC He: Gab e wolfiatis.#iehis,susy = other famesy
BORM) tranisferdse dnhBtitatseandPiae dikd. SpeBifid CTLA4 antibedies] thibcanape/ used in the

% rfr?r%%ht ign ?ruﬁkﬂjdg%@&e‘%%gq;@& ‘%ﬁJmP ;dbé mht%é“ib'r&féuoﬁ&%?pﬁ@atuon 60/113,647

(fl*ﬁ@d?@emb‘tf@é HEBLhA it incerRerpied bl Tefpranqeds itpgntirely, diowpyeg other CTLA4

Eﬁt%&és{&ﬂ bMBecin &echrddyhtifventidhi b| tors are those that
ave

pr ef eH] bjegflgv%nﬁ% lg? H\g{JXess 'F‘ﬂ lca %{Agel%orgmuwﬁmg\/hﬁzh are identical

ont dser rew-lrgforreull@ﬂ) bt fopthe Miact mahgme or more atoms are replaced by an atom
ﬁ/i%hpﬁd At JT&%@Ha@PB%@és%ﬁl%ér diferént fr%e&/aﬁ%magmﬁ%ss%umber usually

FRHE AR e oL seiheeI 8t a3 i PESPRIFISRATRS FAHRFORE 5 he mventon
insiafiaisotbpestdh Bydpeges aratbon viteateh aoxygeneplidsphuosue stuatine 4R chlorine, such
%g 243 3P ’3CR8C13N085017OaﬂQ tzpesg ompappdey reGitfllyl BohidBunds of the

ol I"'ow ng
R P ohs#iY comPaypesy whigl gontein the
Efrmantioned GédtdpeB tantijbr at‘I‘ileI‘1@sbt‘op@élr ePLMBi GtoAsi #He within the scope of this

B 3’%%'8[‘ C&%é%{ §°éplc%ryg%¥é n&ﬁo bd% i?hn e?rgéefgg rﬁéen on,"¥8 example those

hgcdwtyglymoagrve (s2RpegR)ch as ®*H and 1 C are lncorporated are useful in drug and/or

k{(fr %i%)%/sé:ag |d%fri9mﬂ>hfakéé9§ Ofrhiﬁﬁzay |e°"l¥)a‘n9 %&%@rﬂ@é Wk f 8BYikdiopts are noted

Wg}eg)g?%ﬁﬁfd)éepakéﬂ?rﬁ r% Aechlixg\? t(g El.llrg]%;yg/stltutlon WIthdheawer isotopes such as

ewtertune $.8), fidngan aafforioderttiat therhyaitio aguantapestresaliingoforh igeater metabolic

%@blﬁt Myl )@?%I@;}Hje% e b8 nbiftirk bHRERREIBXGY ksquirements and, hence, may

nesu n
b yierdoR perme smtan@%ﬁc Isptapicplly) lakalipch eqronouegs iiereulad]) @f this invention
ﬁar{ ébn@l‘éﬂy be prepared by carrying out the procedures disclosed in the Schemes and/or in the

@ﬁélg 595\? 22%%@&?%616?33%% al aF"ﬁ) étoplca ly "ilarﬂrgﬁi re%’én?r}or a non-
Bofopicély-abkellagireagehienoxy) - be

pzenesyl E&ﬂﬂduﬁ@g FWrmu@l(H P YRRty dcephhesyls 6r gatiaceutically
hy droxpéam de; (2R 3R

fgc[egta() spllvﬁﬁ 9; sgld ﬁg@ﬂ%’.‘ng% gm%cawpwwgﬁ@g@ﬁwaed in a palliative neo-
pyiLyanBadvantdkerad-in glleeibting thesyoebohsessdiated with the diseases recited herein

as well as the symptoms associated with abnormal cell growth. Such therapy can be a
monotherapy or can be in a combination with chemotherapy and/or immunotherapy.

If the substituents themselves are not compatible with the synthetic methods of this
invention, the substituent may be protected with a suitable protecting group that is stable to the
reaction conditions used in these methods. The protecting group may be removed at a suitable
point in the reaction sequence of the method to provide a desired intermediate or target
compound. Suitable protecting groups and the methods for protecting and de-protecting different
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carboxylic acid hydroxyam de;
3-[[4-(4-fl uoro-phenoxy) - benzenesul fonyl ] - (1- hydroxyca

WO basoyd73d- et hyl - et hyl ) - am no] - pr opi oni ¢ aci dPCT/IB2004/004151

3-[[4-(4-fluoro-phenoxy)-benzenesul fonyl ]-(4-hydroxyca
r banoyl -t etrahydro- pyran-4-yl)- am no] - propi onic acid;
3-exo0-3-[4-(4-chl or o- phenoxy) - benzenesul f onyl am no] - 8-
oxabi cycl o[ 3. 2. 1] octane-3-carboxylic acid

hydr oxyam de; 3-endo- 3-[4-(4-fl uoro-phenoxy) -
benzenesul f onyl am no] - 8- oxa- bg gycl o[ 3. 2. 1] oct ane- 3- car
boxylic acid hydroxyam de; (R 3-[4-

(4-fluoro- phenoxy) benzenesul f onyl am no] -t et rahydro-fu

é@@tltgfen%a[x%?r‘?% l]ldkl suﬁ'gﬂléj P%‘éﬁﬁy%@é& d§re c}»@é;gin\o/\gr% éos thg?e skilleg in the art;

e@nw@amﬁgvhlomrn@fr beafﬂun ngi 6@@%@!1% Pa Yl Lrotecling Goupg in Chemical

riesis 8R4 e|d|) JoRh Wﬂbi &@n@ﬂkﬂ( Dmrv%/ﬂ\i@ms inﬁbﬂp&bﬁe@ M&reinCfTeference in
used i nventio

AR 1 3 bleids® AHERR R Oy S IoadRiectipody Bl e under the

reattimn expnditionsagsed | i dlen asthodoof &gy invgdines iUsdémthesereiremitances, the

FeQQEB‘h 'céﬁcnt%né‘géﬁv@ﬂt ﬁlta QLIbAEY §®sﬁ@én@mfﬁﬁ3ﬁ\l&=r fibstituent that is either useful in

B PIRIPGERtp SO e RS G A JVeRics Bt Blces B4 pesitugpt n a trget

gdnegooacceut i cal » acceptabl e sol vates of said conpounds,

in CoW'léJ? %o%ﬂd W{)ftlhe %rés@r‘?cﬂﬁ&é‘ﬁ%d ﬁgyélhéﬁveeg%ﬁﬁr#eitr}ée muﬂéms Such

of an ensive
@agter@gmerg rgiy uggé c%g@sqmqaﬁedgnt@ H"@" indjvigglflinstarepmers on the basis of their |

biyRich 6h@fn&;al éhﬂ@rbno%S b@gﬁélﬁcﬁistﬂha\ﬁm € fhok& Bkilddt in Eﬁﬁ:art for example by

ééﬂagsa{ﬁ o SRt et Bl BB oknsls G B Eratetyd By, Bhvering ne
anapti¢RaFIR niixthvied intaa djastere@miR r’(llvta@dqylr@ctlgn@jitjt dnagppegpriate optically active

rﬁb’(‘%ﬁd fagt QIEOHO?)C%&FAEH)Q ih@rHlemér&fn%rs §Hdr3] BorRertify @24\ Rydrolyzing) the

ul es or anti %les ébln to
PG GIeSteIAeE: (spge  GUETORING RHPFRBaers (i sugh isomers, nclucing
diagiegomemnikiacs bedspuwe eentionios aresotdideredrsipdrt obthe meerdivln B2

2D ol L BRI b GE0RL3A o Bliomers. T
Inweritinn telsites ta e uge Siallisweidtaytemers gRd EkdiAgs thereqt. WO

95/ 198 &ferdy) thd édhrﬁﬂunhﬁd the/ predéh® MventdafBlskd 45 3 form that is at least
é‘g’ﬁ Béac%tl% I&%uﬁgtb%t) iS, )tp%t cd)n? §n/soa2t4?east(ébl‘l}J Io'f Sah %l‘%gle isomer (80%
enantiomeric excess (‘e.e.”) or dlastereomerlc excess (“d.e.”)), more preferably at least 95%
(90% e.e. or d.e.), even more preferably at least 97.5% (95% e.e. or d.e.), and most preferably at
least 99% (98% e.e. or d.e.).

Additionally, the formulae are intended to cover solvated as well as unsolvated forms of
the identified structures. For example, Formula | includes compounds of the indicated structure in
both hydrated and non-hydrated forms. Additional examples of solvates include the structures in
combination with isopropanol, ethanol, methanol, DMSO, ethyl acetate, acetic acid, or
ethanolamine.

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

Definitions

As used herein, the following terms have the following meanings, unless expressly
indicated otherwise.
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States Patent 5,747,498 (issued May 5, 1998), and such
subst ances can be used in the present invention as

waelewsnedsed herein. EGFR-i nhi biting agents i nclBcBEIB20ut004151

are not limted to, the nonoclonal antibodies C225 and
anti - EGFR 22Mab (I nCl one Systens | ncorporated of New
Yor k, New York, USA), the conpounds ZD 1839
(AstraZeneca), BIBX-1382 (Boehringer Ingel heim,

MDX- 447 (Medarex Inc. of Annandal e, New Jersey, USA),
and OLX-103 (Merck & Co. of \Mhgtehouse Station, New
Jersey, USA), VRCTC 310 (Ventech Research) and EGF
fusion toxin (Seragen Inc. of Hopkinton,

Massaghigfh tc%)n'prls-mae SR ‘ARG RS udsEiRnkinGich ﬁdnﬂﬁutﬁhg 8&xise.

can be used in

sent 1 nventiqn. VE
for el%pﬁe@“sslj-agrlﬂ’@gaﬁau 'PSu@yé’ﬁrpf%grat% %6?5&??5 are used
fpesichangeably srcihis alplicktfonr ni a, USA) can al so be conbi ned

Wi th tﬁgbo r‘r“r%'rBQIP Ak %g‘rg @ﬁ?f'&vtr{ fh\é?\%t |h&’ébenc}élﬁ§g8normal regulatory

i nhibitors are escrl exanple 1'n

ggpi@mm‘@ (¢-gulsiss §ﬁ%lt%lyhlgtpn g@.gijng tp@?br]qrm@,g,rfmth ghngrmal cells and
RrbvaA tof @Bndrdl/ deBQ%@Qdee(sf bliteisl nbymitdd td,&ﬂ@)abndrmang&wth of: (1)

?‘%{?%Ilg%h%%&t@céﬁtﬁ “'9 ébﬁg”aﬂ}%.%%%s%}\é% gét@‘? ﬁes oncogene; (2)
Bin@B 450 dothi MIQBCBHNIGK)@IM# in Qyhich 4 Ras \noteis/isecBeted as a result of
%P&géﬁlosmﬁ@tl&hff SRAREr gdrte: ( S}Q%n anurﬂhath%danﬁééﬂé Sﬁ)t}%?b@ﬂkratlve diseases

I ssued. Marc

F"‘a‘t"@?ﬁ alger B g% get E’P%Ogﬁaurﬁ/aﬁﬁmfg‘%s °f1§§6%en'@,ih Ip{ogfsgratlve diseases are
Pharasis, beaiye ptostticDDef8hy( hmmmmdapmmgwmtusxlﬂlPV)laﬁﬁjestmm “Abnormal

AR S A5l HgE 8 e i
qstiingieom agiyi) C jof tyysnogiesanes rﬁtﬂﬂ tragpie@SBecenber 3,

38?8) Th&\@rf Sédi)l?ﬁaﬁla%e(smu@i agh edweﬂagumrsybsgﬁ%i gge}%:)wed #4@ compound via
e an 02437

ﬁ?afé Eﬁ‘@é‘%ﬁ'g‘%‘; 9@?'%@9%)(0)%1 %+ which are

i ncor pbe aermd"améarem fefers fpedn a@htram@t epReNdgd foofie @BYEeCr alkylamino

L?' Wﬁ\@ﬂh@ss ®b)-RAMBNS p@(@g-NRR YRR wheRi Ri 4l are as defined in

|nthe resent invention are | MB62 (Cytran Inc.
GP“J‘I’{ICF%‘%{WCE y Fngton, USA); anti-VEGFR nonocl onal
ant i bady t@h ‘Geylegt efdis td the.estef gBupt-OCHARRFwbate iR sd, alkyl, alkenyl,

and angi ozynme, a synthetic ri bozyme from
%&@%@QBOUI der, Col orado) and Chiron (Enmeryv

Cal | fd'hﬁlt%[)" O NG SCAIRb PR R PR 06 Aol arbon dotble
woRf indudineE RN & Rbmbrs i RidCdlkenyl ristyr | Tredtelealbrinciudes cycloalkyl

moieties having at least one carbon-carbon double bond, i.e., cycloalkenyl. Examples of alkenyl
radicals include ethenyl, propenyl, butenyl, 1,4-butadienyl, cyclopentenyl, cyclohexenyl, prop-2-
enyl, but-2-enyl, but-3-enyl, 2-methylprop-2-enyl, hex-2-enyl, and the like. An alkenyl group may
be optionally substituted.

The term “alkenylene” refers to a divalent straight chain, branched chain or cyclic
saturated aliphatic group containing at least one carbon-carbon double bond, and including E and
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 like.

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. Cycloalkyl moieties require at least
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Er bB2 receptor inhibitors, such as GM282974 (d axo
Wl |l cone pic), and the nonocl onal anti bodi es AR-209

W@ 2006m633Phar maceuti cal s Inc. of The Wodl andspCTlEBeast/004151

USA) and 2B-1 (Chiron), can furthernore be conbi ned
with the conmpound of the invention, for exanple those
i ndicated in WD 98/ 02434 (published January 22, 1998),
WO 99/ 35146 (published July 15, 1999), WD 99/35132
(published July 15, 1999), WD 98/ 02437 (published
January 22, 1998), WO 97/1376Q7(published April 17,
1997), WO 95/19970 (published July 27, 1995), United
States Patent 5,587,458 (issued Decenber 24, 1996),

?hgé!; h@Qm&%ﬁw’%b&’@ﬁs%\ingJr%%Zch%@%lk&llr&cﬁdé%dnd}@emﬂ@; (Me), ethyl (Et),
99 whi ch are a

i NG
DRI BB, By s DN B BB b JE0H, Ropeiiy, he, hepty.
bttfliahd thefie. waefkylgraup nidyebe ppimelytsubstiwdent i on are al so

d . |
Gngfl;rpggei»nn b fg =l @Sggr RKRE LB wi{ehP R G ROk Nsependently
spleateskiTam bYFragen fieweygspR 2B Ri faanmofhé@/wwgg%a'kw iy groups; or

ﬂaﬂéﬁg@r Yakér togatﬁ&%arhaﬁma @,fcnd/»mg@pst@ﬁe i ncor por at Ed in

their | r et nes. r _ ‘

recept %? M héll"g%pg r}B &4 varent S ra% %S&na%rgréc%ag Sb:arm s cacllc saturated
Riiphtiivegratfitor Ereelatierariewp PayTalep pé referradan snore)sercifigally eastas gycloalkylene

gr&q UAr$alkﬁé'n@§'ro%'p%b?'be%BﬁHnblﬁﬁgubQﬂﬁed as well as ot her
ounds an y@@o,st ances th nhi bi t

r ecept! B B VB RS 't FOE tl%ﬁﬁgraﬁqjgn gptlopﬁ& substituted alkyl thio
wd&ﬁleau(yHSnventl on. The conpounds of the invention can

al so d?IWni re%g]ﬁrst@gﬁtngrﬁi MéﬁacthJl- JHh élkﬁl@tdr&%s having from two

abnor ma? ncer g
ftq MGJV@dCEF*?P” %i@féf’rt @ef@EﬁSB{bﬁ“é" 3f "°e§1|‘fﬁrﬁ€"3n@§ tMere fpggferably from 2 to 4

lcamabHRe Iﬂ@ﬁﬂﬂ@%@ng%ﬂ@fpsaﬁclm% -0- 9y, O LB-RiyAYI) ym;ﬂ:ym?lytzenethylbut-z-
B0 R Ry A RS AL APl i BB RO )

ot her Tharteras {amigs’ oeterta thenwetiieal afdOIMRIER' where Ringnd: Re are each
|rﬁ5€end§ﬁﬁcbélé&eﬂﬁeﬁ4 @Hltobé?pdélﬁﬁ tatk@ﬁyl C%Jkyrlﬁﬁ3 L@ﬁd alkBxy, cycloalkyl,

resent invention’inc ose SCr|

ORPICBICSI JiRprads S bR SCEE RS 51T GO Ceiae together with the
(nfriobercto Remertieroci@oalkyd@Setetdat. i s i ncor por at ed by

ref e1 GcR i (ABLH FLYNIQUEYer other CTLA4
(0]

anti bodl es can In t e present invention,.
subj edhe teinemtinsariastis RopHclefRie 3988 SpPai 9fy0h'*aﬂt5@|qré>tﬁventmg the

Qim%fm%plagﬂd%l étthadkgitisensti@idn dna prdiefion eohdligeknt @ancer) cells.
ornu

are r Jﬁ? g%{é]d"abcg/maécﬁ‘ pg{ersh?o cf:oan"(l:ptour%cﬂaér r%mgtle%rco%ﬂsqnga};ngﬂﬁe conjugated

double bonds. Examples of aromatic moieties include, without limitation, aryl or heteroaryl ring
systems.

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

a3 00000,
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havi ng an atom c mass or mass nunber different from
the atom c nmass or mass nunber usually found in

wo2a0806373Exanpl es of i sotopes that can be i ncopP@DIBRRDEHDO4151

i nto conpounds of the invention include isotopes of
hydr ogen, carbon, nitrogen, oxygen, phosphorous,
fluorine and chlorine, such as 2H, 3H, 13C, 14C, 15N,
180 170, 31P, 32P, 35S, 18F, and 36Cl, respectively.
Compounds of the present invention, and

phar maceuti cal ® acceptabl e saldgs of said conpounds

whi ch contain the aforenentioned i sotopes and/ or ot her
i sotopes of other atonms are within the scope of this

i nvention. Certain isotopicgkly-|abelled conpounds of
t he present invention, for npl e those into which
radi oacti ve isotopes s 3H and 14C are

i ncor porat ed, are usef r ughARglfi@r substrate
tissu tri ut;on assays Tritiated, i.e., 3H and
car boﬁh‘i%rm arﬂ alryié’opes are noted for their
ease Ghe terr&fmyliapf rmaararad agye theorbdital lanti+g-. Fur t her

subst irhdlichf FbaYUa%ythraXérﬁémété‘orE@geﬁ th%tﬁ%hgaé d{%%m\lﬁkt’ WHre R and R

2H can af tain thera
@@s'ufﬂqpﬁref’@nﬂvr%ﬁlﬁczfﬂéwwﬁw&yi &N prgkgrppsy anck Rend R taken together
exefoph & cycicrirgaystemi n vivo half-life or reduced dosage

i v ut Bancotion b WDl 4(PSeL B BERu ang o moleies. The
oo rigArkpcyaly” o inghidss |cmlo.a*hem¢m0@aes bayingralldagt dne carbon-carbon double

pspar ed by carryl ng out t he pr ocedur es. disclosed in

the S s, and es bel ow, by

subst ﬁ‘F%{e'E g°ar§’°’r‘yee§&?“‘f efs%‘? T‘ggﬁ@‘ WQ%IP&&? elyleyanlapel | ed

r eagefibe feom "avaweh}IIScetfeIplt@alrhgnobﬂ:h@bi pﬁiydyelagembal whith contains only
E&H&PHW%y&&geﬁoéﬁﬂjh@y(ﬂe) é?urat@@agémﬁf%lsrﬁ%te agrcﬁ.l?); %Réag.lrated A

salts, p arnaceutlca acce € SO

Eﬁ?ﬁiﬁﬂﬁé&’:@ may ke gefionally sy rﬁ’tr gferres cyejoaleyl graens ingiudg groups having
porh lthred no\t\eelvsam@;dmeambn‘e metbraiabmishe @Ry 4tBms. lllustrative examples of
@Cyé%g§;$gglnaln& tﬁgfm{wﬂ@mgi?ﬁ%c' ated with the di seases

reci rern as we € synptons associated with
abnorimal cell growth. Such jherapy can be a

nongtlher apy or can be in a onblnatlo
c erapy fanc i mu ™5
tYenmsel/ves arle—d conmpati b
met hods of this invention, the substltuent may be

pr ot ect ed mﬁth ui t abl e~Qr ot ect
ble fo fthe yion d tlon
odst—+Fhe’ pra -ctlng gl gdp ’nay

sui tabl e

o>,v&,©,@e©,;b,@
0. 00 . <D

The term "halo" or “halogen” means fluoro, chioro, bromo or iodo. Preferred halo groups
are fluoro, chloro and bromo.

H

and compounds of the like.
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provide a desired internedi ate or target conpound.

wWE00sad789 pr ot ecti ng groups and the net hods f oPCT/IB2004/004151

protecting and de-protecting differentsubstituents
usi ng such suitable protecting groups are well known
to those skilled in the art; exanples of which nay be
found in T. Greene and P. Wits, Protecting Goups in
Chem cal Synthesis (3rd ed.), John Wley & Sons, NY
(1999), which is incorporatedsferein by reference in
its entirety. In sone instances, a substituent may be
specifically selected to be reactive under the

react{@n te‘Frﬂth'aFoleﬂS hél%nyln hEB@Ik)m?F B hahikd)i ificlude alkyl, alkenyl,
i nvention. the re

Fc
%'S’Hbﬂl ?'?doﬁgoxé’oﬂ%t“fest ﬁ@t% ul?%tﬂ'?"sju\@'{ OP%éhtm?rﬁtr@% groups or with
conirfagenssdesdfi t uent that is either useful in an

i nt er fR deg e‘h&gﬁp@%’nﬂeﬂefcaﬁ@ﬁﬂ” hhﬁe@aoatyntlhfnauw%%ﬁa;.yeubst.tuted

or is a desire uentlnatare IT{)

detnsikand sndaliknpdadiralsand which hiays ans e Wasse skalgtal chal mingtsrselected from
&P&tHA BtHRE matcbarbShtoaty Cbxﬁgﬁnﬁﬁlﬁéy’éﬁféuﬁumhbbpﬂm of admiiieations thereof.
separ efe t%{r%l] ertgehr@J hete ' VI %Psato agl Oaa}?:‘ fg%ug(thﬁrécbtﬁgs Brbee or more ring

basi s & cal
imierbaiores ISﬂlaYMﬂ frem tnhT@S@ 9KY96h @d jspifurh é tmtqroaryl (QFOUP may be optionally

SXSHTLE Th@%o@&%m&éﬂrﬂ@;mﬁp%ayftfeaﬁééd% Abn-fused. lllustrative examples of
crystallizat]on. nantﬁgners can be separated by

%’M‘rﬁf%‘rpﬁl"\‘fb'd? ¥he *URUAY MSRESS ¢ ni xtures into a

dlggkereonrlc/nl ture A eacti on wi

ly ati ve,conmpg e., al
the digster oner% and »rtbrg (¢
t e ividuak/ﬁlaste SQA /0 the

enant i oners. such i Ssoner s, |ncIud| dlastereoner

m xNyres an ure |oner con red a
th i nv nt| npou ds sen |n entv n N
cer |nst eX| tau i s

|nvent| on reI ates’to t ude of aII such automer’sl and

ures thereof. PreMerably, {he corrpmunds of
véi i i on #fe uged NA h T‘Rast N
Sgas§¢t|c l'y /joure, i's rnt hat onta|ns at‘r/ \ﬂ
I 90% si ngRa¥Sope /ben essN N
("e.e.") or diastereoneric excess ("d ")) m)re N~

preferably at Ieast 95@6(90@6e e. or d e.), even nore
preferably at 5% (95% e.e. or d.e.), and nost

e
preferably at st \99% (%me. ).
x N/ F

and the like.

The term "heterocyclyl" refers to aromatic and non-aromatic heterocyclic groups
containing one to four heteroatoms each selected from O, S and N, wherein each heterocyclic
group has from 4 to 10 atoms in its ring system, and with the proviso that the ring of said group
does not contain two adjacent O or S atoms. Non-aromatic heterocyclic groups include groups
having only 4 atoms in their ring system, but aromatic heterocyclic groups must have at least 5
atoms in their ring system. The heterocyclic groups include benzo-fused ring systems. An
example of a 4 membered heterocyclic group is azetidinyl (derived from azetidine). An example
of a 5 membered heterocyclic group is thiazolyl. An example of a 6 membered heterocyclic group
is pyridyl, and an example of a 10 membered heterocyclic group is quinolinyl. Examples of non-
aromatic heterocyclic groups are pyrrolidinyl, tetrahydrofuranyl, dihydrofuranyl, tetrahydrothienyl,



Additionally, the fornmulae are intended to cover

sol vated as well as unsolvated forns of the identified
W@ R00806318%Ss. For exanple, Formula | includes cpepmBoaE04151

of the indicated structure in both hydrated and

non- hydrated forns. Additional exanples of solvates

i nclude the structures in conbination with

i sopropanol , ethanol, nethanol, DVSO ethyl acetate,

acetic acid, or ethanolamne. In the case of agents

that are solids, it is understzpad by those skilled in

the art that the inventive conpounds and salts nay

exist in different crystal or polynorphic forns, all

@gtramrdb‘?raﬁyledlhfﬂr@@%ﬂ Ieﬂal@@romldp‘?#aﬂylt HFeriii?n@ ﬁmfbﬁolhbethlomorpholmo

present j nvent eci f|n|t|

Roa0 PREPENY, FHEMY o1 Sog ST PR ReREnyo kAN tiepany.
ﬁmpm;gsdlazteplhyﬂsmlaeeqmyegsz 3/6-tetrelnyciecpgritint, lﬁqryvmlmgl Fipgrrolinyl, indolinyl,

Eﬁ gﬂ?anﬂoﬂp F§r§ﬁy‘ﬂ%ox§\§fi1 3ld] cﬂ%ﬁﬁﬁvl rHw}raz@lfn?l gﬁﬁféﬁ ?\th‘oﬁ‘?\ I dihydropyranyl,

gmmwemd,nd Wﬁ’@?‘ﬁfﬁwl i fePVé@@WYJ}Il sofffiggzoling} e yERigazolidinyl,  3-
Iafabwyab{angm@wl I%zbhby&lo{ippd)]haﬁdrﬂyDBH ifdolyn efd qindligihyl. Examples of

F\f'%? h?trgreocYecll o(apscg rf)gﬁdngymm ta?oyl 5yfm5dn n@?%?rggoﬁﬁttngolyl pyrazinyl,

|ta1|r|azcbyl,t |furmb thqumll u@@ﬁgOl!lhethlam'Mbr naaazog'i ovioHiagelylnopyirglyl, - quinolinyl,
qs%ﬁl'ilﬁ'ollﬁﬂdm&d'l‘ﬁ Ela"ngﬂfﬁd%z&fl lﬁJﬂE&urﬁWl Gblirt, mEBt@l||ﬁu“dl|iiﬁi¢5phthalazmyl

TN N i,

e&m&mm denztiiophany: d bReEsthiazclplg ebenzoxa29lyll uqwezdieyl) squmoxahnyl

éiﬂv@gﬂ 9fhaad Wﬁlwlg&ﬁ?%reﬁ; é‘fyuﬁg‘ ab 'BSmB@%omftﬁ& ﬁbﬁbs'léted above,

as a esu tiron in a
gray@e Q-gt)taCb@qqprgfﬂ agﬁgewﬁ?r@ r?&?h is opgikle. oforolpﬂgqce a group derived from
RyRdIé ey BE by/rﬁbl -ty S(@aRtashedlor\Wlpir6li3-ya (B btz héd) RAGther, a group derived from

aclglqvgé'bé)}lt el éEoSM E&?mgz%%gl b&HﬁhattQ@r{g}eﬂ& |m|dazo|-2 lyI {mdazol-4-yl or

I'sedses are
\ hrylp@ot 5-@l¢thC aﬁqmgﬁ . b@hetqergwghwgr@m lr(c}qu/penzgﬁ@ed rlng systems and ring
Isfsidrhd Qs fituted MIA @ﬁé’f&l two Bkd (=) Mdidlies BlchQs'Hfr8ildM ﬁ—@hear)ﬁdheterocyclyl
i ncl ude t he a]E {’ grovvth of cells, both benign and
r%ﬂ“Pgi?é{ ¢ opogaly| sqg‘tefdr omactivity of the enzyne
f ar neSyk tepnShetérocytlicacmfipgisessmwih heterodyelparkyl amd/eteroany lgwdps
a' ky' g{e\(érocyaaalmt oM ¥brs SEPS tdy LILRR Srbt AENFRILER 8t least one

npoun
heteroatom selected from nitrogen, oxygen and sulfur. The radicals may be fused with an aryi or

heteroaryl lllustrative examples of heterocycloalkyl groups include

O

\\// N
(5 é" s 2,

N

o @ Q Q. >OQ
0.000.0. oFs
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a carbonyl functionality {e.g., -C(O -al kyl,
-C(O-aryl, etc.). The term"acylam no" refers to an

w@eoos/0638d cal appended to an am no or al kyl am POT/iB2004004151

and includes -C(O-NH 2 and -C(O -NRR groups where R
and R are as defined in conjunction wth al kyl am no.
The term "acyl oxy" refers to the ester group -
OC(O-R where Ris H alkyl, alkenyl, alkynyl, or
aryl. The term "al kenyl " includes al kyl noieties
having at |east one carbon-carfyon doubl e bond,
including E and Z isoners of said al kenyl noiety. The
term al so i ncludes cycl oal kyl noieties having at | east
one rbon-car bon doubl e bond, i.e., cycloal kenyl.
Exangl es of al kenyl radi caks |ncI ude et henyl

p Hp T4, b 1,4-b d| enyl , 2 tenyI
ycl ohexeny] , rop 2 en -Nut - 2- e dj-s enyI
2\gethyl pro -e yl ; and

al Kényl group may be opt| onal Iy substitut eda”q'ﬁ‘é“'feerm
"al kenyl ene" refers to a divalent straight chain,

branc H%Q te?rﬂ?*ﬂp%be{fé(ﬂnete%cga M “@6 eéjrgé}%ﬂ)é?&aﬁb%tecro%r Wk to 8 dmembered

containin t C dou
ihatefogilielg "@caﬁ@i nEm®m¢ehe§er@¢ycl§éuoa "Gltk é%yme@werqqloheéqrgcychc" includes

'%an?étlkXWhﬂneéﬂ&nélfc%@@rdw ic Qi%uoﬁspédgféﬁﬁig' e SaHaGH Heﬁéﬂ&&ﬂns each selected
e an O a
TR Tdf P o DB RETRERYE Ve oy . AL gpyj of s to 13 atoms
lirsic§atng BYstsm, resplecitvelyy, i so- but oxy, sec- but OXY,
tert- Byt exm “%Fﬁb%ﬂ%@ nh%”k% %’f'nm: Cfﬁé leturd™ ®RS term “membered” is
r ocar

saturate nonoval ent On ra avl ng
Jnqagi ighdenoteythe inumger gy %tﬁl?l‘@éa oS et @§St't‘ﬁxﬁ theaf"R%/I iThus, for example,
MXWnﬂlﬁéﬂpydﬁ a0 tOGdyrzpnad 6a@nberedeagdam clelobértylosyrrole, furan,

tﬁerl8 e bo a%%%%%e%@?r\@é kyl group conprises at | east

noi eties require at
| east tﬂhf—‘ é@md‘aﬁmﬂﬁﬁso@ﬁime@%ﬁp‘it@%“%ﬁ Mediog Bietiongpy 26 Edition (1990)

biharafte e A donbrniapisGainst dro\ed byjdelltﬂﬁ*dﬁdﬁ\‘erét%)nor@ﬁabwiy than normal and
o ierod B tfﬁﬁ'&upﬁ%iw&aﬁ%ey"ew@m@ﬁ et Negplgpms show partal
hoe xeginplete dadkydf, strocttingl omanizatibe ahd kenctiofal edokdinatigr oerppanedy with normal
Qﬁ?ﬁpéﬁ&mkwfow Bsdidihsttfds oﬂi@su& ?ﬁana?lb'éyeltﬁéP B¥ign (benign tumor) or

ers group, where R and
imRigeh@amely sel ected from hydrogen (hovvever R and
R canopionatdubstitutéy drcuge may balskiydtitutetingt uasybstitgied.u Pghen substituted,

%e substituents of an “optionally substituted” group may include, without limitation, one or more
substituents independently selected from the following groups or designated subsets thereof: (C-
Ce)alkyl, (C5-Co)alkenyl, (C,-Cg)alkynyl, (C4-Ce)heteroalkyl, (C4-Cg)haloalkyl, (Co-Ce)haloalkenyl,
(C2-Ce)haloalkynyl, (Cs-Cg)cycloalkyl, phenyl, (C4-Ce)alkoxy, phenoxy, (C4-Ce)haloalkoxy, amino,
(C4-Ce)alkylamino, (C4-Ce)alkylthio, phenyl-S-, oxo, (Cs-Ce)carboxyester, (C;-Ce¢)carboxamido,
(C4-Cg)acyloxy, H, halogen, CN, NO,, NH,, N3, NHCHs, N(CHa)z, SH, SCHs, OH, OCH3, OCF;,
CHa, CF3, C(O)CH;, CO,CHs, CO,H, C(O)NH,, pyridinyl, thiophene, furanyl, (C4-Ce)carbamate,
and (C;-Ce)urea. An optionally substituted group may be unsubstituted (e.g., -CHCHa), 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., -CH2CF3).
The term “oxo” means an “O” group.
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R and R, taken together, can forma cyclic ring
system The term "al kyl ene" refers to a dival ent

W@ R008l06AT189 chai n, branched chain or cyclic sat uPEE/BEL004/004151

ali phatic group. The latter group may al so be referred
to nore specifically as a cycl oal kyl ene group. An

al kyl ene group may be optionally substituted. The term
"al kylthio" alone or in conmbination, refers to an
optionally substituted al kyl thio radical, alkyl-S-.
The term "al kynyl" refers to sigr.ai ght- and

branched- chai n al kynyl groups having fromtwo to

twel ve carbon atons, preferably from2 to 6 carbons,

aPE ”ﬁﬁ@tdﬁr’h eﬁe@ﬁaﬁb |r?/fer§ 't&@f’o@pstvﬂlepelrpéikmﬂ bohd héﬂe@ﬁ?ép\é@ed with a C-
a NCl U r 0
B0 g 1P BB iy 15, elEB Xt PRI Bbeg e -CF and -

IaHC®. An al kynyl group may be optionally substituted.

The t %anﬁ”%ﬁ@htuté@fnﬁ‘éaﬁs it §,8 @roﬁﬁm C{@Ltlon &5 Ak aohé %t& may bear

wher e and R' are each i ndependently selected"f

W%IPU@%Tﬁ,S”béF‘W?'Pt? al kenyl, al kynyl, -OH al koxy,

cycl oahkydrm “lregresroarge’l reard«ty khe dmtpemlaw(b) N®R/lwige R, R’, and R” are
' t »

A CR A S L A

ttqgether@amf@fmacryé*rf»‘émgsr%emhe - NH2 group. The term

'FhBinide8Rie Foinhatidfdtd Confpbsifighst O agents capabl e of
inhibiting or preventing the growth of neopl asns, or

checkilmgdditios toimpoartdsaf Femraldr thé irﬁ/eftuah inolndexf N-ox%itiés) pieanaceutically

(a%‘?re%‘t:a%re)& E/gtlaé sénd émmggumallfé&gﬁgﬁl ?I% SF ﬁ%[e S c5r9poundstang solvates.

conj u
doubl €hg oiﬁﬂ% P'B('@ﬁ?ﬁ”é@"bfacﬁm | BCRRSi E'qu'@gcqlqg@ﬁlyd @cceptable and

\@usé?érm&uylnuﬂdxmd, 08 sulé beify adhahisierRa el agérhtng systens.
The t nic r% i cal deri

from & oraELpae GImmSRoRy Bfedd 3D &S 3 505 bl comeounds
higsarieed frereinofr mgolhgmﬂy)gmpta@lgmltagmepﬂqénym afirer chemical components,

%ﬁ@héé“%ysmlggﬁl@é‘ll? é&?egtaﬁlEa)éarnglrs%QI%r Q@)b?enfsr P8 furbdie2Pa ph&ﬁhacologlcal
atons, . and ﬁ%{{ rom 6 14 ring atons.
&PS}‘P“&PBE& %Vtaﬁédm'?t@ 9fe CQ'HB%‘WNEWW“I@ ‘ustrati ve
exanplretphysiolayicplly geceptpisle icarcibrti tefert he afalrleows difyent that does not cause
@%’nfﬁ&én?%r aor?r%r\xngbe uhé&gptable irritation to an organism and does not unacceptably

abrogate the biological activity and properties of the administered compound.

An "excipient" generally refers to substance, often an inert substance, added to a
pharmacological composition or otherwise used as a vehicle to further facilitate 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 intended to mean a salt that retains the biological
effectiveness of the free acids and bases of the specified compound and that is not biologically or
otherwise undesirable. A compound of the invention may possess a sufficiently acidic, a
sufficiently basic, or both functional groups, and accordingly react with any of a number of
inorganic or organic bases, and inorganic and organic acids, to form a pharmaceutically
acceptable salt. Exemplary pharmaceutically acceptable salts include those salts prepared by
reaction of the compounds of the present invention with a mineral or organic acid or an inorganic
base, such as salts including sulfates, pyrosulfates, bisulfates, sulfites, bisulfites, phosphates,
monohydrogenphosphates, dihydrogenphosphates, metaphosphates, pyrophosphates, chlorides,
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The term "aryl oxy" nmeans aryl-O. The term"arylthio"
nmeans an aryl thio radical, aryl-S, The term

wO casheatey| " or "carbamate" refers to the groupCT/IB2004/004151

-0-C(O-NRR" where R and R' are independently sel ected
from hydrogen, alkyl, and aryl groups; and R and R’
taken together can forma cyclic ring system The term
“carbocyclyl" includes optionally substituted

cycl oal kyl and aryl noieties. The term "carbocyclyl™

al so includes cycl oal kenyl noigties having at |east
one carbon-carbon doubl e bond. The term "carboxy
esters” rﬂasto-(ﬂ)@hmaeRisaww or aryl.

Hﬁ%l&%r MhdiGasC! Qc%lta*féél pr'bﬁf)%tecs  Qe@n n%ocb.{éﬂ eﬁe@r acgylates formates,

clic radic whi ch cont al ns o car
I'P?EIWH@@H caamteﬁapepﬁaéw%ts% LRreRiigfes, ;%ﬁ'?fiea ’P§)°’iﬁt§aﬁ%ﬁ°@?@a suberates,
@Ebdcies,y funmediasl atnetleatel, C\butyaah liyioa@spupeymy-1/Bedioates,  benzoates,

ﬂero %J'\alolath SHle’?\ lbén%é‘at% g) mﬁ% nEoeag%ishrg%éxgoaggO%{%ﬁmoxybenzoates

oups aV| n
vwbmelaqss e$Léfprw§¢Sy xvlﬁmw@nates,lmanyln@etﬁm rmenwlnrmmateat pheaylbutyrates,

exaip) esla&éteQY“ﬂ@)d,‘éXi'bugﬂi‘é?té@S 'g%blé’cgé? t herrbs| OV\hé\Sane—sulfonates

noi eti e oun al o
Pt rgate TR RS o s i S b Fer g it
Pr ef eﬂﬁtbﬂcdn@ooncgofdbmlvemtlm Blaumse, the tésired plaemmadeutioatly ddveptable salt

oaI pE%JaFé%l t&y%ny 35\%5@%%1%3/%@“%@ iR ?rle'%ﬂ%d; le%hq%e treEtment of the free

enyl
§?$%‘G*fm?ré'§°rg?’l‘\%?c'%ﬁéc%%@dchnl?'@daw thhdrﬁt?‘\'@mi‘jrac'ﬁo?"@c“'l‘%?w sulfamic
@EIQ,Uﬂﬁlc(h"mdv\ﬁphdikpﬁ@n&bad&ﬁmwﬂ& Ilkbedirewih arl BRyahier4d®, such as acetic acid,

"het te vyl . .

T e e g
av«yxvmalenma@mds a$e§hwma%| LiRCcinengeido ﬁ‘én@llc roifefugiaet @cig) malonic acid,
Ghalie a8l %Iltﬁ&;ﬁ&@lﬂl&iﬂc B&i@ rgaﬁt‘?llc.aééﬂina%mf)sﬂ)m adid, GaEP N glucuronic acid

b AETENO AR T BB Oion S Sy RRRBCR T S gitos gmino scd
sedheassaspartiaacidonglutamio agd, tansromaiic latid esicloasbenmzoicrecié, 2-acetpxybenzoic

%@Eeorr %hé’rﬂ’é aﬁlﬁl g Qﬁl%ﬂlcfé’cgnk@htd’sopgﬁr Fné%ﬁl\f'cglﬁ:nacﬂﬁ %eﬁ'\léhéédlrfonic acid or
eteroary P may be optionally
ethanesulfonic ac:|d or the ke.

If the compound of the invention is an acid, the desired pharmaceutically acceptable salt
may be prepared by any suitable method, for example, treatment of the free acid with an
inorganic or organic base, such as an amine (primary, secondary or tertiary), an alkali metal
hydroxide or alkaline earth metal hydroxide, or the like. lllustrative examples of suitable salts
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
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, aiternatively or in addition
to a compound of Formula (I), comprise as an active ingredient pharmaceutically acceptable salts
of such compounds. Such compounds and salts are sometimes referred to herein collectively as
“active agents” or “agents.”

It will be appreciated that any solvate (e.g. hydrate) form of compounds of formula (1) can
be used for the purpose of the present invention.
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substituted. The pol ycyclic heteroaryl group may be
fused or non-fused. Illustrative exanples of aryl

w@e@ape37sncl ude the followi ng noieties: and t heCT/IBe804/004151

The term "heterocyclyl"” refers to aromatic and
non-aromati c heterocyclic groups containing one to
four heteroatons each selected fromQO S and N
wherei n each heterocyclic group has from4 to 10 atons
inits ring system and with the proviso that the ring
of said group does not contaim4w adjacent O or S
atons. Non-aromatic heterocyclic groups include groups
having only 4 atons in their ring system but aromatic

het er WﬁébélﬁlcﬂfyQéﬁ@&wé@ﬁkurh@\»ﬂﬁth@bcﬁv@%@bnt@ ofith@ Mvehtidbn may be used to

R AP n R PLpetiig® onmoaanst B Eresed A efeve amount s

higéreled ty mleart thgt @ugunt ef mnﬁhﬂwgn(ﬁmw \nbiit$ proliferation and/or prevents
% &htterinBSton d?‘ré @ﬁi@%!lcecé?lf e% Eé Hﬁﬁh«%ﬁ.ﬁfi I&%Ete‘b@ﬁty&l fuRgal cell, and is

group 1s thia menber ed
r?@‘?@%&’y&e "ld'cg?FeSlh'B"tY§%?P?Q§Vlther%?ﬁat'°éf?a@%‘ﬁpl e of a 10
rrerrbeﬂ%hé berhgisitionsc lcortaiging Upe | ontpolimd(s)i b lthe Eesarpedsheadin can be

?éF%Sr ﬁg@%&&é’éﬂg‘i/& t%r%}éﬂﬁc ﬁéﬁmgéﬁgr qh tgérg%utlc applications, the

tcemP@ﬁW)d? SnRaTpisterest oz peienh pirsady | sulfeng o pyirelfgatve disorder or
tc@ﬁdltﬂfr\Y(ﬂkmﬂlhg oY hetNitlited B, REMdeH] é@deé&%d@%b#@% an amount sufficient to

E:B@? ch ﬁg/lgas? lpﬁr‘ugl y g}]rg%t?ﬁ(%%ﬁ{gw% é’? ﬁ':r ?)ﬁclg)FeYahx?( g écg{a%nor Qxynditlon An amount
tadeqaéentpl sccampisie fhisniy ldefingd a2 diberapéyticallyieifective aybuynt or dose." Amounts
]effgetfée ?rt lﬁfsrtﬁgy\ﬁm Qi@b{é'n'dddnnﬁﬁla'seaerw "aﬁ@'cbﬂé’é of the prollferatlve disorder or

rro , i ndoliny ran
cﬁ° fé)‘qurevu_)u% ttmr%\(thgn%tlent'ﬁ)fFea W' anddle{sqﬂna%)’;q the drugs, and the
didghieal ek, trediirigyshysipisin. amy lprophlylduyic ra@pllnatmny,l gompositions containing the

dci Fnl.églfn%% H%?cﬂy%d’ hegéfr{ Qré% ﬁwms%\(é:[yg ? g Quéc })I’e to or otherwise at risk of a

azo aza
partios re,ryltfwem dFOWFh@pﬁOBﬁ n, Syrh pm ampwt Sieihed to be a "prophylactically

Qe EtRb 'aFﬁbﬁBf'or dcﬁéanfghrﬁéSuééf tha pRERE la{:hoh}ﬂé 8O 6pehd 6n g\é@ﬁﬁlﬁ]t's state of
749 y

dheputb el 3 e e, caboiparBy s Wi s sy ot one to determine

issldxamcdpyutlcaltmﬁf&zweydr prephglaciicsily, eﬁesmmlmoﬂSyHy routine experimentation

R¥Er9|d¥ esgéiéﬁbﬂlcilrﬁéélltnafbsoqm nolinyl, indolyl,
zl'm azo ,. benzof uranY Ci nnoI | ng/ i ndazol Xl .

i ndol |Tﬁerf9flms E'Bﬂaﬁ%ﬁ &% §N)gne ";SyF“iea'Zfz‘PﬁW asg (o BP{oRg ether in potency or
| duedtionl aldgdired ptfeat.i Thusyin,regacd foreythancing it effectl of kherapeutic agents, the term

t“hﬁh%% ﬁ# %fﬁ s'to Fhlé @ﬁfg lnﬁre?s;%gﬁ%i&grﬁzé{ﬁg in g en?y or duration, the effect of

b&NZ0 enzoxa
cptfien é‘ﬁ@@ﬁeh@ﬂ ageqt@m(ﬂ(%vlsieﬁyce g., r@atgmphgﬁll) d.{\rhiﬁnharg:wg -effective amount,” as

fUdE @ Rarbih ey to ad Bl‘ﬂoﬁrﬂ’ émgété% &hhantesthe fect? Bhotest tHefpButic agent in a
J?aswe%l syst%m (l ncﬁldlng, by way o‘f example only, a tumor cell in a patient). When used in a
patient, amounts effective for this use will depend on the severity and course of the proliferative
disorder (including, but not limited to, cancer), previous therapy, the patient's health status and
response to the drugs, and the judgment of the treating physician. It is considered well within the
skill of the art for one to determine such enhancing-effective amounts by routine experimentation.

Once improvement of the patient's conditions has occurred, a maintenance dose is
administered if necessary. Subsequently, the dosage or the frequency of administration, or both,
can be reduced, as a function of the symptoms, to a level at which the improved proliferative
disorder or condition is retained. When the symptoms have been alleviated to the desired level,
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may be C-attached or N-attached where such is
possi bl e. For instance, a group derived frompyrrole

woreapsoes7pyrrol - 1-yl (N-attached) or pyrrol - 3- yPCT/IB2004/004151

(Cattached). Further, a group derived fromim dazol e
may be im dazol-1-yl or imdazol-3-yl (both
N-attached) or imdazol-2-yl, imdazol-4-yl or

i mdazol -5-yl (all Cattached). The heterocyclic
groups include benzo-fused ring systens and ring
systens substituted wth one_gs-two oxo (=0) nopieties
such as pyrrolidin-2-one. A heterocyclyl group may be
optionally substituted. The term "heterocyclic”

ﬁé&ﬁﬁédt Sﬁﬁcéé@é hPEt%h@rdéﬁ Wolwedr k¥duird dleriitent Rdiniént B QUGHG-term basis
"heterocey ﬁh i ? “%fg refers to a cycl oal kyl

Yo FRY BRATECH 8 RE%a5E SYUAPS one het er oat om sel ect ed

f r om e anogehof aogiyeneagertrivht willl couespofithte sughlar aheuntaill vbry depending

fdb7 Skt tscrBs ﬂ{é’ﬁart%ﬁlap@frﬁﬂo‘aﬁ& Ydiseadd Eéh%ftl&ﬁ“ahd fs v severity, the identity

exanpl es of heteraoc groups I nclude ,
©.g- weiglt) of the\supject cN_hopJ md}ﬁgd {of freptment, byt ean @Vﬁghele:,%s be routinely
a@erhiee th hertﬁh@rdms\lvn 'the ‘afh aecrorcﬁngmrfbepaﬁbular circumstances surrounding

[fu cgsreo%ﬁj @S’h e? e§1e s%e$ ﬁ'@ {a‘ﬁ%rﬁg&% ﬁ%é F u(t:? of%dl;n%lstratlon the

§ “Henber e Focyc
bandiierobging freated, gad theégbmt@frﬁ@st beipg Healerh - Heelingt s dntended to mean at

réﬁétfiﬁé)ﬁlllﬁ@éﬁoﬁdcg ][aodi£é%sé3 eaﬁmbmmg s@m;t s@onf éwﬁqamble(@@atrmnﬁn) that is
ecl.e ro

R PGP R EE eSS T Khpegs do efaple prpiiy Kgses su
a@tymemakmas;es; andiingudes: nyeeentingthe disessp eonditipalfrpm obhweringgn mmammal,

SRR Gler 1B arrﬁﬁan isSORHAS Be ﬁr@&‘srfo\é@d Gavihg %td%ﬁgse chbh&tion but has
IRR] SFe | bhaihg e

ere I's meant to denot e nu
§Rtéﬂeb?%ﬂ” digasReec 3savins fs FPeYyAtag @n@orr'nmat'ngﬁﬁaglse?%rcond'tlon and/or
anéaﬁm{g&heclyédsebmdﬁion pyridi ne, pyran and thiopyran are

o ! ogﬁgén‘%sdmfa& BB HaGHE' ABEIGY o IS Aot HERR ol Hbrerred. For

ne are
detamadchasiom, hbitiom e e et inags thw@hassyc@s@ fwith CDK complexes,

Bfbkd etﬂerélg&mhloaa dmrcﬁlf.mfrbﬁt ér@m@éhe@i@%ﬁmi'mﬂbmﬁﬁh@] ér’@adreferred The
ar I.Ter

HiseerR i oo BEe e SRt BB SRl Rrp Knase actity,

faniekaraglech maremalaw tigsuewb) adreinistesng Neappausdef Etrowia (I). The activity of

Qﬁéd{té A ar@irpr& M R aalaéf'}l?nééguréﬁ b R dWndthetRddd 243t &R by using whole

unctl on coor nation compar ed wt nor ma
cell cuitures in an MTT assay. The activity of the compounds of Formula (1) 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
00/21845; Parast, et al., Biochemistry, 37, 16788-16801 (1998); Connell-Crowley and Harpes,
Cell Cycle: Materials and Methods, (Michele Pagano, ed. Springer, Berlin, Germany)(1995);
International Publication No. WO 97/34876; and International Publication No. WO
96/14843. These properties may be assessed, for example, by using one or more of the
biological testing procedures set out in the examples below.

The active agents of the invention may be formulated into pharmaceutical compositions
as described below. Pharmaceutical compositions of this invention comprise an effective
modulating, regulating, or inhibiting amount of a compound of Formula | and an inert,
pharmaceutically acceptable carrier or diluent. In one embodiment of the pharmaceutical
compositions, efficacious levels of the compounds of Formula (I) are provided so as to provide



10

15

20

25

30

tissue, and usually forma distinct mass of tissue
that nmay be either benign (benign tunor) or nalignant

W@ cnoed7pe " Optional |y substituted” groups nmayP@BEIB2004/004151

substituted or unsubstituted. Wen substituted, the
substituents of an "optionally substituted" group may
include, without limtation, one or nore substituents

i ndependently selected fromthe foll ow ng groups or

desi gnat ed subsets thereof: (Cl- C6)alkyl,

(C2-Co) al kenyl, (C2-C6)al kynyhg.(Cr C6) heteroal kyl,

(Cr C6) hal oal kyl, (C2-C6) hal oal kenyl ,

(C2- C6) hal oal kynyl, (C3-C6)cycl oal kyl, phenyl, (Cr

@ ﬁ%dﬁé’)ﬂneﬂ@hﬂw’ ar{tlgrolgam@a&ﬁﬂlkB}Wefﬂé%H?oUé)levél@ |s meant levels in

am n
O P HERRECS AT Tegs o SRRl o KRR GO B R Ghasse n wnit-dosage
idrm b;ﬁﬁrmxgle’n for@id mddehf a&ihiﬂ;str&tﬁn, NHQHBs Nt GH3rpPadndbtitration.

C( 0 I\ﬁHé%_'ln Byri di n%}ﬁ ! gﬁgﬁﬁls e%%e t%%ge%'ﬁrepared by

@)ngqimqageutlgﬂ e(f@tlvq;gwgtpr@ gf ar)qgge@b ,gor?a¢qn3pound of Formula I) as an

%ﬁ@@tnbfedfe@ldmwéﬁﬁbpfblﬁ? p!ﬂ@rtmg&ﬁbé}tcbrtnérts%ﬂ d{l®ngs according to conventional
ubstitute

PfB?ﬁS'gﬁBS [‘?Sﬁtpé%ﬁ ?lére may l%ﬁ:&@ﬂ’% g;angqFtwgtqr%iprglareﬁmgaor dissolving

lhemred@niywhepmoprﬁtédethm@ﬁlrddmrépﬂraswbst ituted and
nonoswswaﬁnagce@hcérecagrer emgﬁﬁe@ﬁﬁa - be ldtBerl£4dT4 ‘oPRcRid. Ex8MSlary of solid

an "QO rou? he term"” refers to groups o
Q%'é%?rﬁ PUBEORS: 6%?1@9 Wy agAeProii AeaRia nagnesiim stegrgie pstearic acid
mdweollkeansminpphabi tquit cartigts @ye Gyyup, REamuplods o oil, water and the

ﬁ(%r %% Igﬁ\l agrepblrpd‘?lu%rﬁ ﬁiav q}%ludg r?ie @le or tg:q‘lel%ase-rrn&erﬁa‘? kiBwn in the

strtut e
@nf kgyiEh g8 @lyperylenenosteaiale peglyce istseraigoalene bwi Pt sihyieliiose,

xp b mé!iﬁwdéhulosfér metuylmaihaérﬂét@@ﬁd e likdhe gr OUIO -
S SERTHSIER, O aiat o8 2rpPre R Ta et SRSy vsed. the
preptiratioR’ caiRbe tabletar, Rlacethlhmrhard)g@atmeqapmmfpg:wderaarcpﬁﬂﬂt iferm or in the

fo'rrﬂ Qf 8 HRDERr Igféﬂ&ém‘?ﬁé"ér‘n%lt of SYiidebAks l‘ﬁﬁf vaP dout generally will be from
ositions In addition to compounds of Fornul

UL B I POH! | Bl luS RapST B io6 reraeatien Y pe th& form of syrup,
aaasipi, abft gelstn mtlﬂs,,staﬂedlnjpd:tableramamhloc alidpgnsimcie fzh aopeule or vial or

ﬁg}.}_;qﬁegjs IiﬁM&QusSQﬁ%‘wnds and sol vat es.

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 of
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% of the total
volume. In an exemplary embodiment, a compound of Formula | is dissolved in DMSO and
diluted with water. The composition may also be in the form of a solution of a salt form of the
active ingredient in an appropriate aqueous vehicle such as water or isotonic saline 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 used, the particular composition
formulated, the mode of administration and the particular site, host and disease being
treated. Optimal dosages for a given set of conditions can be ascertained by those skilled in the
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The term "pharmaceutically acceptabl e" neans
phar macol ogi cal | y acceptabl e and substantially

WOMwsNeBL to the subject being adm ni stered tPET/ERPOOM/04151

A "pharmacol ogi cal conposition” refers to a m xture of
one or nore of the conpounds described herein, or
physi ol ogi cally acceptable salts thereof, with other
chem cal conponents, such as physiol ogically
acceptabl e carriers and/or excipients. The purpose of
a pharmacol ogi cal conposition_gs. to facilitate
adninistration of a conpound to an organisn1 A
"physiol ogically acceptable carrier” refers to a

Ceﬁ‘ir Léifd cHveRtiohteiisadd @dterfRBon RstsCRUREN T IR fekﬁé?imenl‘éf data for an

therw se un le irritation to an an
GRS 13t ek UG UUTIELEN 51 SUARAY CIY HELSPR SAPoRELS Yo gbot 0.001
an ebqut dREOMbg/kegsof bbdytwedghty dvith Rb W besrot tieatimeni oepeelted Anappropriate intervals.

" exci pfh%'%m SRS & c}hé’ lg(/&'ftﬁﬁ ?ha#r1 Be ﬁ'lléplﬁ%:&ur}&? in 4R gRerally known for

inert su St nce, ar neaco
RPRFHRY PhasmagauticRl ﬁemm’sg@nm% H8ingy CWﬁPt@F@' teehniqyes 1saeh as mixing,

fasblving, agran@ating N iidbecamblany, %w@tlﬁ@ f@ﬁuﬂﬂmg E&@éﬁélﬁﬁln@f entrapping or

TPRUEY cPro et lecieCfon by e 1 # 2o gl manner ueing
afnegar anerd physidiagigatys @oegetable Fairieess whighregyi be, selenigst fidrh excipients and
QlukifarRB tha Rlcliie B RBENPbMAS btive c&nmﬁwﬁﬁ%aﬁkhyma can be used
acceptable salt" is intended to nean a salt
é?éﬁﬁ%”?%@ bi ol ogi cal effectiveness of the free aci ds
and ba%rep}zr ddrmtilbionsy depehded up@ntpqmttb efredmirttsrationschiogdn. For injection,
qhel é:bgh@ a!“] ¥he© ﬁnv@ﬁtl%ﬁf Wa ol faﬁez?jb Iwﬁo é%u&ﬁgp g&ﬂ‘tﬂ)n? f preferably in

I'nventi on possesSs a su acl di T
Fivlegicay Pg/ﬂm?aelﬁ d"”ff‘?j’?' SHH #5 f'a'H@ﬁS@HHP" "@Giﬁsso'lﬁﬁﬂ, or physiological
aRme Biffegl Yor easiueésah a&ﬂMls@étloadBéH&l@tﬁts @ppﬂoﬁﬁﬁ’t@d@lth‘e ®&rrier to be

a a organi c a
SR 258 AP RS R BB Bl R e o
phar rrd@é@l’ﬁ' cdminjsirafione ﬁmamn@og@ﬂq ean; bec fonddated asaslily &l taombining the

RGRIBAERS will pﬁé?ﬁﬁééu%ll@éccb&ﬁbl@ BARGY Rﬁo%vnqﬁ tHer!a‘?t @u@ﬁ' E4tfiers enable the
i nvention c acid

an
PP o BadaveRulih S dommiad A EpEias Wl siporsh eapsules, liauds, gels
pyrps ulsfuatees , subpepsibisatard, theulliket dor, ool singéstivespy a patient to be

ggﬁéghﬁhgﬁ c&ﬁ@ﬂ W%{a%gﬁbogp%@%ﬁ San be obtame% usm% g SO|Id excipient in

rogenp met a ates, osp
ﬁﬁ*ﬂmqr@é’ﬂt b‘ihérﬁcé\@s '”gfeélﬁ’ﬂﬂé@e“tbc@tt'a'?%'*é grlgqah@q).tr@maqsgglng ‘mixture, and

q%oa@@@t A& mxaap oigraiurs ,aft&Ca"dxdingfsﬁ&blefan(lrﬂilEQSﬁdeSIred to obtain tablets or

§ ragq%gtc%Fe%t es%ftab(fea ?)r(c S‘p"ilen?s lnclngep tf"ﬁgr(s)at %’bg? gil%ags mcﬁlude Ing’ lactose, sucrose,

, Succl nates,
mannitol, or sorbitol; and cellulose preparations, for example, maize starch, wheat starch, rice

starch, potato starch, gelatin, gum, methyl cellulose, hydroxypropylmethyl-celluIc;se, sodium
carboxymethylcellulose, or polyvinylpyrrolidone (PVP). If desired, disintegrating agents may be
added, such as crosslinked polyvinylpyrrolidone, agar, or alginic acid or a salt thereof such as
sodium alginate.

Dragee cores are provided with suitable coatings. For this purpose, concentrated sugar
solutions may be used, which may optionally contain gum arabic, polyviny! pyrrolidone, Carbopol
gel, polyethylene glycol, and/or titanium dioxide, lacquer solutions, and suitable organic solvents
or solvent mixtures. Dyestuffs or pigments may be added to the tablets or dragee coatings for
identification or to characterize different combinations of agents.
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sebacates, fumarates, mal eates, butyne-1 ,4-dioates,
hexyne-1, 6-di oat es, benzoates, chl orobenzoates,

woredobybdienzoat es, di ni trobenzoates, hydr oxybeneCHIB2804/004151

met hoxybenzoat es, phthal ates, sul fonates,

xyl enesul f onat es, phenyl acet ates, phenyl propi onat es,
phenyl butyrates, citrates, |actates,

g- hydroxybutyrates, glycoiates, tartrates,

nmet hane- sul f onat es, propanesul fonates, naphthal ene-1
-sul fonat es, napht hal ene- 2- sulzgonat es, and nmandel at es.
If the conpound of the invention is a base, the

desi red pharnmaceutical ® acceptable salt nmay be

pr epaPﬁ’é}'mEé’euﬂéﬁt’ pfebérbﬁdhls%amébrh@éi ugéfﬁbrblﬁyhh@udel’bdehﬁt &ipbules made of

ot Ao el 4 poft SEoIE BlesSies i ol 657510 2 Aol Bt s @ivoerol o
ambmbj Bhel fushificcapetiel, capudontaim the agends inradtixiuce with lers such as lactose,

b C%Q Bihi 46 s?a%hgs adﬂg/oF FGSndahF QuctPis lctoh n%@né%fugﬁﬂéé?atécéng optionally,

as acetlc acld acetic acid % %
glabifgerss tig 59ft GAPEHES thel%ETt? énaéi@F Jissoleed g ¥ ddn S%P'&i"&“'ds, such
acifsly bsdniquy matatine oadquld polyethyler@npigeokCi h, adiition, stakilizers may be

%&deg AR ?g%gfaﬁongc ofj orél “58?4} hlgtfa%&lx dshoﬁml t%ﬂlr{: a%?éggs smtable for such

ruvic acl
admidistrafiopy Fer rhye¢ad 9¢mlaléﬁrailon Stg% ﬁowsgprﬂfctak%ﬁhp (for’ékﬂf é{ab&ts or lozenges

%Q%wrn%g@nm?ma@arsal pha- hydroxy acid, _zuch as

citric ac r. tartari no acid, such as

o par Pttt G4ty & b Iy Bugh P snlbe s B il SFeing to e

presdre irventionaaré donvanientle delvptedria diecfomn iptiarp rerosahapray presentation from
ﬂ.mzéad S%cf(é)nbtc §0h90U|l§f|ChIVlﬂ’ls s t gkyiepesyl Elﬂt%bl@ %de@Hant e.g.,

anesul fonic acid or ethanesulfonic acid,
pIrclpé@rod'f“ror?rn@haé‘srrﬁ&n'ﬁ@ﬂ%bcrmmﬂaaﬂen\Péﬁff{%ﬁf%ﬂ@r%mha&a grop ioside or
g@si susblphay. N ceudase af 4 pressieipddaddrasobink dosaay ubie may be determined by

gr%g%ﬁé%aplg ftoa{ﬂ%wérlg %&Q eg ag\%hm géu?e[s and %gf%o‘ges of gelatin for use in an

hglameransyifistor and, the h&% "‘@h bamrmélateﬁrqonta\ngng as@é\@ﬁlarawf #re compound

Eﬁdéélﬂtﬁbfﬁspo@d&rﬁéé@éﬂubh éﬂiécﬂd)serb)‘etémﬁl de or alkaline earth
met al F oxid Ve exa

Ui B CeRRB% Bl sndomriai o e eeCa GaFiRY By ection. e. by
aolusiojeatipnas condioksias afusigh yEquﬂellam f@rrngﬁqﬂom@ay bewpreseinted in unit-dosage

RAMP AL &8 anPbOSy Q)?niﬁt ﬁﬁltl dBé&d 'Eﬁﬁt¥|ner§e%ﬁ‘d§ff %ddéquJreservatlve The
tert|ary am nes, rE%/C i C amnes

ch
BRRRPIaRs Mak 1ok U0 P SUSPRRATSY SHIHRNS SFOSTRANS e olner aqueous
perp@ésaanm may aorikin fonmgatniycageats tsechoes sugphding Ostatsiiaitiy @nyl/or dispersing
é &fd um pot assi um nmagnesi um nanganese, iron,

8%pper zinc, al um num and
Pharmaceutical formulations for parenteral administration include aqueous solutions of

the agents in water-soluble form. Additionally, suspensions of the agents may be prepared as
appropriate oily injection suspensions. Suitable lipophilic solvents or vehicles include fatty oils
such as sesame oil, or synthetic fatty acid esters, such as ethyl oleate or triglycerides, or
liposomes. Aqueous injection suspensions may contain substances that increase the viscosity of
the suspension, such as sodium carboxymethyl 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 to allow the compound to penetrate the corneal and internal regions of the
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[ithium Pharmaceutical conpositions according to the
invention may, alternatively or in addition to a

w@ooopoedTad of Fornula (1), conprise as an acti VECT/IB2004/004151

i ngredi ent pharmaceutical ® acceptable salts of such
conmpounds. Such conpounds and salts are sonetines
referred to herein collectively as "active agents" or
"agents." It will be appreciated that any sol vate
(e.g. hydrate) form of conpounds of formula (lI) can be
used for the purpose of the prgsent

i nvention. Therapeutically effective anobunts of the
active agents of the invention nay be used to treat

eyeseas%mmdlt@ Gﬁteﬁw dﬁﬁﬂldérabbéﬂéhoﬁrchérﬁlﬁéﬂ ﬁﬁéd@l@ B?iny, aqueous humor,
i na

ed to
Brtors, Rurorasotine. BRUR.o Bah SrAUTT AT, S y e Pharmaceuticaly
ecdeptable opigthaiicivehide map baamipiotmept; wagetable oil, or an encapsulating material. A

g&nnﬁafué edreft | iRfenfith ﬁfay aal&“%@rlbﬁ@&é& oﬁ‘r@étl}v info- ﬁhe’wf?eous and aqueous

I an, 1 nsect, ‘E ant or fungal I nd is
BYlct TREcagenis AL 2lst 4 cdmibistered 1 J,“"%'P@ .“{'th§H@6|aF‘?eeted ophthalmic

tisedsa predtirients] sueR bsEHvtodyidntlc herpp@nm).ons cont ai ni ng t he
Conpo%ﬂ?rgaﬂ/gl?fthé ggen‘#seﬁg)f bg F\ Q@%@ffﬁﬂ ?o?%o#s‘ﬁtutlor{ with a suitable vehicle,

adnm ni stere
ege Statienpysogeniree N@E&ﬁ@ﬂ@ éseap]fﬂel ORPOWIIS mth%SO be formulated in rectal

conRRRbAd (Hllﬁh adse s@ﬁb&lﬂirléé edreebtérﬁo@ Sithia8Nte @l 6M@ing conventional
SUffe{? nb g mfrat 't 'd lﬁrder or condition

EyRPeF! aﬂ%ﬁ IHEICOP PYHEf AP IVERI8%r) . as descri bed

abov e Jn additan tathve famnulgticng idescebrd above; threeagents anayl afsmdte formulated as a

g@ﬁott'p"f'édayatléﬁ r %ﬁ&h m& a&hﬁgﬁBmtleﬁs HQ? b@réﬂn‘nﬁl&élﬂi'B{lelmplantatlon (for

I'sorder or condition anount
RO TR & HETSBAEUEom i B Sa aeplpn. Thus, for exampe,
(ﬂfefdaﬁﬁ)bl‘xlﬂs a1 ba foraulateld with Suitdisie polyraeneldr apdrophebit avatetibils Gor example,

%P Wknlu,sm %PSJ‘&c%&ath Sil)%?}fnﬁ-re&%ﬁépgé] pesﬁ:lg LH}%@ sﬁgrlnb R%oluble derivatives,

erative di
tfcnexqmle @ne'sparifghiiselble salk us and response to t he drugs

and t g elxia'rﬂ %larﬁfac?dﬁeal ch@ad foﬂﬁ}ydﬂ{ﬂ)}i&bl@ b&ﬁbotuhdb is a cosolvent system
| I catl o SILT1I ONsS .C

BTG B AT e TP ERa g G TUriF gPaC PobEr, and an

patsoes phases db todglventtsystem may heraVRie cersolyant Rystein. aVPD is a solution of

Fé%r TWhC H!en’%&l QIE&Ho! f@r %M‘b? tﬁ’é %9&&%& s‘aﬁa&é?ﬁddotyéé}Bate oChind 65% wiv
anmount defi ned t actica

e be
P SBIELSNRL T MBRe Hb G ol SRl ianpl AR gsolvent system
VIR BIVS cantetres \(REpdilntkddnt withea faatiextose is wateakalutivh. Meiaks-kolvent system

skis‘ﬂ{gs’o P?c{?%éhtogirg t !:dfnﬁ)r%u%dr?te wtehf‘5 %gf:Zt%%nP :?gégiuc\f@sl llom)’“t&ﬁuit? Jplaﬁ systemic

administration. Naturally, the proportions of a co-solvent system may be varied considerably

without destroying its solubility and toxicity characteristics. Furthermore, the identity of the co-
solvent components may be varied: for example, other low-toxicity nonpolar surfactants may be
used instead of polysorbate 80; the fraction size of polyethylene glycol may be varied; other
biocompatible polymers may replace polyethylene glycol, e.g. polyvinyl pyrrolidone; and other
sugars or polysaccharides may be substituted for dextrose.

Alternatively, other delivery systems for hydrophobic pharmaceutical compounds may be
employed. Liposomes and emulsions are known examples of delivery vehicles or carriers for
hydrophobic drugs. Certain organic solvents such as dimethylsulfoxide also may be employed,
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
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such therapeutically effective or prophylactically
ef fective anounts by routine experinentation (e.g., a

waelows/oexaal ati on clinical trial). The terns " ePtEHIB2004/004151

or "enhancing" nmeans to increase or prolong either in
potency or 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
ot her therapeutic agents on a fgystem (e.g., a tunor
cell). An "enhancing-effective anount," as used

her ei n, refers to an anmount adequate to enhance the

?fo&ﬁ‘éﬁs Qnt ﬁﬁrthéﬂaﬁéﬁg%g#tc \?’éﬂl@lﬁkt shsﬁ‘anﬁeddr‘é@ég q1ater|als have been

tem C U I n examg e onl
@é‘apl'sh é”‘ﬂ)a"l“? é‘ﬁ?‘)’” b\‘/\h@ﬁsel,@@'lfd R 1he 74k i é?ﬁta'”eci’rfﬁlﬁﬁ"ies capsules may,
efeperding\on thelr clidniical nsrenwirdidase efpetuwinppondshier a @s\e wiebks @t over 100

31%#” Sﬁel%gﬁdirgdjﬁ erecgh!a%%gl%taku\[e arg:f tﬁg rb%fﬁﬁlc&l' Ji]é‘bllllldp%fqge thgrlébeutlc reagent,

paditienat strgtenies far nroémra%te@hzam maa@s@ﬁw@y@da t he drugs, and

the j g@hs gﬁérha@éuu&én Sorﬁﬁ&ﬁbh%onﬁ‘éﬁioﬁipﬁéé sulthblé §olld- or gel- phase carriers
consi.dere

GECSPETE. EHRTPIEh b AT BT S5 TTReHhOHEE T geopiete, s
ehpephataesugatsi starch@n celluiosp denvetient gabdtint frel patmeenblich as polyethylene
;ggg gitions has occurred, a maintenance dose is
m ni stered i f necessary, Subsequently, the dosage

or
the friogGSHEE VMNP Af the nyentigh may pe B'iS’t"Hed ésa??'tﬁé"th pharmaceutically
rcoshpstdid, connten iohsln Pharmacaticdlif eomyatipleasatis niag ba fbeneal witht many acids,

mclu%lmpthpc?ro%{m{%yu‘ﬁg ci[;'égétlbflgz{tlettéﬁﬁilc drlna%r Qﬁgm Fet& og,% géq%r{o be more

en al’l evi
tshleblg énsaqueqls|os olaer rretanie mthébm a&a@g éorrqsmndé\gtf@e@ase forms.

howevethe dgeAtYi dfethé Mivhtiont rtn%mbetdsgﬁt H‘B&Smlﬁlﬁhtlan v anbﬁﬁ Mnti-cancer
Araiment G 26 NS PR Facdle SiPF o0 SBPROL porPLBeE, Edsomerase I
amhikdtons Lsath @6 Ietopvadey tepojsemerasry | inpiditors auctroascg'l}dm oa$opbleean; tubulin
%én’a&tﬁl[cfla@éntﬁ QRHOH pacnf;ka Cazetakd i é t@eﬁiehe § m?nal agents such as

St hymidieteceibhete b e plonift WitpuRSlieAr N disaitgites such as
mistfidtrecdty, Tiel enag be dadntinisieram ndyethek 00 \Waquehtidlipe agd twhen administered

AGREH)9nd SodAEmRAES LHNAL ORI TR ADGP 3 Ui QUPLENS e known
t’iﬁanteipmyéwx'qaﬂéntr oute of administration, the

fond{ tﬁgeﬁerhel‘dhsmbm@fap&ﬂe agm é@@s@mreﬁtm@memﬁ eRBhdlE) hormonal
re e

oy e, HRa At ls et dHOIT e ol 2 oe ot such as
reapariginagesorpydroxyureas) , that is

DNA-interactive agents include alkylating agents, such as cisplatin, cyclophosphamide,
altretamine; DNA strand-breakage agents, such as bleomycin; intercalating topoisomerase ||
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 protein
molecules, or with smaller amino acids, glutathione, or similar chemicals. Examples of typical
alkylating agents include, but are not limited to, nitrogen mustards, such as chlorambucil,
cyclophosphamide, isofamide, mechlorethamine, melphalan, uracil mustard; aziridine such as
thiotepa; methanesulfonate esters such as busulfan; nitroso ureas, such as carmustine,
lomustine, streptozocin; platinum complexes, such as cisplatin, carboplatin; bioreductive alkylator,
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affected, at least in part, by the activity of one or
nore ki nases, for exanple protein kinases such as

W@ 2006063189 ki nases, and includes: preventing theCHiBReag®4151

condition fromoccurring in a manmmal, particularly

when the mammal is found to be predi sposed to having

t he di sease condition but has not yet been di agnosed

as having it; nodulating and/or inhibiting the disease
condition; and/or alleviating the disease condition.

Agents that potently regul ateq41mmodul ate, or inhibit

cell proliferation are preferred. For certain

mechani sms, inhibition of the protein kinase activity

SRR AE hﬂ@rﬁﬁln\ﬂhﬁdﬁprﬁafbé‘zmapdaeém&mm rgre@intiey. DNASREnd-bresiéng agents
whi ¢ it andiogenesis and/ or inflammtion are

ipclage ‘%@Hﬂnfwex'ﬂ BSent invention is further directed

t 0o neDkddspaomersdal htinhigitorsr mayihindlidei ingpresiaiarai sickiasashe following:

Qﬁéa’cﬂdet Mactih&thyci< 38R ofubich, Wldwﬁ dﬁén%iélrh?,ldé?ﬁ(blcm and mitoxantrone;

m ni st erln% a.compound W£ The activity
¥ well e RpRintgrealgigts; su ?ﬁ?t?@rsg?? @”'P%s' aS| |y measured by
knownan@iahpiisof a DA reirarigpdoge biyderds piganteol e cel |

Cu' LURS eHB}plﬁ% yg L{ﬂ?%ﬁt}éﬁer& hlﬁthaﬂ:\% foduktidaf off Jﬂﬁ:lelc acnds and thereby

oun ators of protein
grpw@s ef geltsi by tape gfué\yp J8ajerh aeghans(nst >§£:e31ann kﬁer%t% é@lbltmggpductlon of

Wﬁdﬁe@gd@tf plﬂﬁyhﬂés thiterd e prdsrsay &ir Dalbl sgnthesid, thas dhibiting DNA
ﬁg&?g Hfﬁ 81a {h8$e é%éo&%#sngrgs%ng}ﬁgu? o?fn a{rﬁgs\/ PF 3‘/r|n]i|(§ fes and are
inemmlatedrmransbqlln olglehtide h@ih\@ayée'ﬁ‘@ﬁﬁ% @mtpgues qarmt@nrssag titytrgl into DNA or
Bt et oy <Ll
alngcl_gﬂg%gabo@ lps’e&y g ar enwél%eéq,qe tflcsaggﬁta Ir@p%ﬁﬁi _ar_e n%Min%iYed to: folate
éM@hEis&uBammethom*ateS‘qnd itrivgetrexat@enytiinidine Getagenmisty, (SUEOE) fluorouracil,

a . - .

{I er 2 hog%aleEﬁﬁlr Ihgag:tllhig% %Tab% %rgd; fib%gr@e %ﬂ’g\g eantagonlsts- su.cr‘1 as
pespeipRUTEs Qﬂygwmgsgt@g?@@e w@;os@ﬂgrﬁgpélbowleayenrﬁdl&tﬂ;e inhibitors
Qich 28 hid r&lyuieBe bi ol ogi cal testing procedures set out
inth anpl es. bel o h
 mvend 1O TRy SeS Fap I Bt ETHY Togeaisca rofibuin. a protein tht
pdymeiges toofesn a@lu@embtb@de%mlmwbumarmm@alt q:qu@tructure units and are

gﬂf?js otr'c%f‘%l\%flont Ringsd mé?dbbh&na%éh@ﬁlbﬁjﬁt & fbfrrﬁa@hl dfemicrotubules.
no a

e NN s i i —

padieRélghdxel).carrier or diluent. In one enbodinent of
the ppl@!n%ﬁlealéghtg @I'e also useful in the treatment of cancers and tumors, but only rarely
in the case of B cell malignancies. They are used in hormonally susceptible tumors and are

usually derived from natural sources. Hormonal agents include, but are not limited to, estrogens,
conjugated estrogens and ethinyl 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 used fo 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 fimited to, prednisone, dexamethasone, methylprednisolone, and

prednisolone.
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conpositions, efficacious |evels of the conpounds of
Formula (1) are provided so as to providetherapeutic

whews63739 i nvol ving antiproliferative ability.P@yIB2004/004151

"efficacious |levels" is nmeant levels in which
proliferation is inhibited, or controlled. These
conpositions are prepared in unit-dosage form
appropriate for the node of adm nistration, e.g.,
parenteral or oral admi nistration. A conpound of
Formula (1) can be adniniste[gg_in conventi onal dosage
form prepared by conbining a therapeutically effective
anount of an agent (e.g., a conpound of Fornmula I) as

gg r ?Cl.t(:(‘el}lﬁ Gf%rlrngn ?n%'ng r}gleg\él gﬁwpong p%eﬁtts CorP H?ﬁaﬁ?tfﬁ%‘ﬁt—rlal‘égéing hormone

Trent's conve
rtagoeists la@sUSGQ'h@fQ@fllthh% tre@tmeetsaf mytatelmmev eThesacinglgde leuprolide acetate

SHa3Rsdraini et NThe§ Qfépérﬂ%}%' ﬁ?cﬁeéijé &%@Pd«dsngth& Bftes. y
Sire ra

I ngredi ents o t he d re
The EPFEIRES e TERS B 4ep F%r BRI Do Soen R ot 8 tamoxfen,
antibndiogen bgentsi duchEre ritzamige; oénds @hfisdrepalr gents sache as mitotane and

Shimidcr ose, talc, gelatin, agar, pectin acaci a,
4"ﬁiﬁ‘%qﬁe‘ﬁlumstearate stearic acid and the |ik

Ex o P, AGSIS INclyie BYCERY R Fich2BPesyS i rﬁ@m\xtthralfqh inhibition of the

&ﬁyﬁd@ ln@d)Huclemta edduatask) ! & dsb&@glrﬁemaﬂ\ aiidye vtliblﬂ coRVefts @Bparagine to
ilu ay or tinme-rel ease

?ﬁﬁ’? Fﬁ%ﬁ?a%tgay i H&tpﬁogeq%% sg)gh as glyceryl S

non osmelad@tvethmrthgq;opg@pf)qan@r Heapy agentsare rsialagbelgp @ptibgdies, including

)ﬁot |ﬁﬁteavloczé\)aw%§9|zc Iwalrrn%&m&awbmtam’h@)&w 'tutcma Inc.); the use of
nmet hyl net hacr i%/ A vari

FNaPthelcRHPPYGe ? @Q@gﬂ bQ @Hﬂp%);%a a?ﬁtﬁ}éy or @ntipogy fragment that

fasdnizes an antigsreekpreshez t;yreermpla‘sm,caxteuahbm rtadlbﬂmtoe dny other method for
$&rﬁﬁu§t¢atubﬁ‘oﬁ?ﬂﬁoﬁ t&ﬁ#zﬁlﬁfaht” capsul e in powder or pellet

a troche or | ozenge. The anou
of soFwrthetiaplidesrwitpinthe aeape oh eANCHAYARY aneﬁ CYiREOAiRSe WP‘“C"“Q but
AR Qited o Egaﬁtlbo&bﬁwdntlﬂoc@ frgfent linkéflitoda ewstokig rorizdy wehed method for

%ﬁt@}’ gﬁﬁér@tgﬁc?tow ic gﬁto Qtu&??cenor m of syrup,

PH caps sterile injectable
sol ut Fwtheornclgd%bwﬂm the scapeapf %amperdh@ra@yr aggnfg| are selective methods for

BESRORAY BRN Sorlahfl Hefhod £F REINEHMRY heatl @ 03I deli intludib By way of example
wat er - sol ubl e dose form a pharnaceuti cal A accept abl e

erly-tnaptpaticled npound of Formula (1) can be dissol ved in
an aq@erhes irsibed iwinin dfie acoperajaancer dierépyoaggasiis tizec usk of unlabeled

?é{ﬁ)gdigsz ?raabr\:ﬁgédzglllayﬂ?@g rcné’;{ab@b? Wlllﬂb %r @gdléiimé"iunﬁir t:éllscméﬁdllﬁ’g by way of
ERergles b e T A0S FRREIRESBERo b 0B er PR TIAGTSHEST

of cospé \4gérts malpRNprepsrediusing 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 invention is
described in detail in the following examples, but the artisan will recognize that the chemical
reactions described may be readily adapted to prepare a number of other anti-proliferatives or
protein kinase inhibitors of the invention. For example, the synthesis of non-exemplified
compounds according to the invention may be successfully performed by modifications apparent
to those skilled in the art, e.g., by appropriately protecting interfering groups, by changing to other
suitable reagents known in the art, or by making routine modifications of reaction
conditions. Alternatively, other reactions disclosed herein or generally known in the art will be
recognized as having applicability for preparing other compounds of the invention.
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sui tabl e cosol vents include, but are not limted to,
al cohol, propyl ene glycol, polyethylene glycol 300,

w@oiopee7hat e 80, glycerin and the like in PCT/IB2004/004151

concentrations ranging from 0-60% of the total vol une.
In an exenpl ary enbodi nent, a conmpound of Formula I is
di ssolved in DVSO and diluted with water. The
conmposition may also be in the formof a solution of a
salt formof the active ingredient in an appropriate
aqueous vehicle such as watery®r isotonic saline or
dextrose solution. It will be appreciated that the
actual dosages of the agents used in the conpositions
of this inventigarAM e pESEXIPRRINOFTAE INPENNON
particul ar conpl ex being used, the particular

ConMposid &dmpoﬁm:rsmﬂh:atnaab (If & av0de anthgenibie ofi taé VBGFRR &Vitlout being

t he ? Eog?rntygp%ﬁ 881 r Reo rf’the I%%d %g ?é ﬁl?@@?togﬁé\po% fg\;o?’gb %race-ﬂlllng and

gl ve Ions ca
elem:restatm qmtplebyantahwgethg Rq:tive eite qf thettargated piptaim §1e presence of a quinoline

ﬁlQI@f{/ecmeroﬁﬁllctuF@m&ag&t @(efﬁpﬁ%ﬂ |t£9rlhé fi¥o8udtibn ¥f 6MerOfnkéd €olubilizing

experi nent al a I

GAMRSANS, P- %P‘Zﬁ“im” I’%% ?eaal?qa%ﬁ ﬁff%?g%”@ general |y
enpl oyed is fromabout 0.001 to aﬁmuﬁ 1000 ng/ kg of
body weight, wth courses of tyeat{rent repeated at
appropriate intervals. The compestitnpns of the

i nventi on may be manuf act ur e manpers general ly
known for preparing pharmacéd N/dnp03|t|ons e.g.,
usi ng conventional techniques Such as-m xing,

A SRIBbY,] |afﬁ1l witfl6@biing o), to ih@ geticwakhégy, phgsidogibiniag, changes which

[e;;@lgﬁ?my m%%ﬁg& 4 taL {f]lg a‘%‘&tf n;gcgf?o&gof%e %,anoh%e ring include but are

ﬁcntrllmljdzcabeldcrﬁaﬁeé m@ns@mﬂlﬁmlsemtwmefagemtﬁ@Fm dheyprepasedcompounds
Wéfa%r&gé Einby m%&%@%@-féh&nc@ Ay RdrfESand WiKta0d1idiRW DM properties

ected from ex

a aries.t
Focr s i g R i U SR pperatures are se
ﬂjﬁa fredegtdes I0eistub ahd elbparts @ndi peydentdyas Amdysighé| ReagPnte pere purchased

r?{% rEHrlnﬂ\tefc%] sﬁop?h&lﬁ Qs AN r}l'ﬁl__drHﬁ’ %ﬂertn,agl (fo%ﬂaﬁ)FI Qrf Lancaster Synthesis Ltd. and

i njection nts of
waE ysad avtheud ,ﬁurﬁag@,p%@cafheq HOeSS$t <glaer7wﬁe @dg:a@go J gtrahydrofuran (THF), N,N-

aiﬁ{emylf&mamlda r(BME)r ahhlyrohﬁthpu:ie(samﬁnegarmaduémn@ @sfeaiurdnhsed from Aldrich
u S ut,l [

S 3B B TS e o BRSPS metr

adiyrkinewn tetthase sklﬂ@lnethleartt@leeppihgwaeamctcataﬁ the barrier

t 0 beTREIIBRNE det@brth Béﬁﬁﬂwér@ dbﬁ@gén@faﬂyhrﬂief 8 Rosite pressure of argon or

enetrants are
ﬁltrogen or with a drylng ?u%e 2t an¥b|enlg ?emperature feunless otherwise stated), in anhydrous

solvents, and the reaction flasks were fitted with rubber septa for the introduction 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 Anaitech (0.25
mm) and eluted with the appropriate solvent ratios (v/v), and are denoted where appropriate. The
reactions were assayed by TLC and terminated as judged by the consumption of starting
material.

Visualization of the TLC plates was done with a p-anisaldehyde spray reagent or
phosphomolybdic acid reagent (Aldrich Chemical 20 wt % in ethanol) and activated with
heat. Work-ups were typically done by doubling the reaction volume with the reaction solvent or
extraction solvent and then washing with the indicated aqueous solutions using 25% by volume of
the extraction volume unless otherwise indicated. Product solutions were dried over anhydrous



For oral adm nistration, the conpounds can be
formul ated readily by conbining the conpounds wth
w@b@soesraut i cal # acceptabl e carriers known i n PEEIR2004/004151
Such carriers enable the conpounds of the invention to
be formul ated as tablets, pills, dragees, capsules,
iquids, gels, syrups, slurries, suspensions and the
like, for oral ingestion by a patient to be treated.
Phar maceuti cal preparations for oral use can be
obtai ned using a solid excipignt in adm xture with the
active ingredient (agent), optionally grinding the
resulting m xture, and processing the m xture of

l% ,864 rgo? t@fflttrﬁﬁorﬁé*@' &a &Hﬁcﬁﬁh'tﬁe Qil'\?@n’tsl @hdbiefedudel pressure on a rotary
esire

%’i%‘?rﬁf’ eﬂd§1qtqﬁicqslﬁ9&entf Irenpogeg m v&gtﬁo gl-i sgclj:g[ﬂng ch ow@lgog%pﬁg (Still et al.,
J. a0 cGrem., 3¢ 29231 9TBrwast dohe using Bakebigtade flasingilics gkl (47-6¢&m) and a
$ Sgaf Ao ﬁéterlgl%tloeafé 5(?11 {%0@%@3@6@@M]Md S’r-‘r'yal"oﬁgholyms was

tarc rc [atin

hyl
dosk pLihe Q@SSHW@F'B%%\“ (S'Wxﬁ@f"ﬁ??r g @WP'&P‘%%@SU@O di um
car boxymk Rpbaial ware ﬁ*&erded) bn QCBrgmer mglryryent opérdingeat GBY/MHz and °C-

%@Rgs,epgétéﬁedﬁke [f%orla f%f) gat M. TR @gr&%d\‘ﬁé’re o%%b‘?ﬂ%d as CDClg

| done [
subitidnsofrermrted int pnnh)e peieg c@qr@fnrnags §@drefﬁFﬁf\ﬁP glepdare (7. gﬁ Rga@nd 77.00

%95 yoor CBIGD Qﬁpé(ﬂodﬁgl pMﬂh by S8 b;ﬂﬁ)' & ifteakliyngfameittylsiidnei(8.00 ppm) when
r

wqug g'a?concm%a egts %Fﬁg%reﬁség lﬁlgﬁteclg? &thaﬁ)é q} muI?pqglltles are reported,
{ay I fokplwingo alshrev@dioio ol usgsl | s deinglet}, htyl(dm@legj ydt]jiplet),and/(rnultlplet) br
{L))Iroa%“eufnd@(%ﬂb%? of b&ﬁgré? ot fiLbEd Fdplet@D d:o‘é%ﬂln%; aBhdtants, when given,
Ic’sol'vents or solvent m xtures. fs or
gﬁgﬁ@ﬁ@%mﬁﬁvzﬂg)added to the tablets or dragee
Coat | RfSrell QR) bsb2tia WkieOatdrasd ddra PerkinlEamea(iTelRi Spectrometer as neat oils,
nt co P

5 . o BRCT 0 B P OTBER R s .

rmgss lsp@ga nwiere @btalggi asingy LSHYS V@g elecg@sgrg“ AIIS@QIF@U points (mp) are
made of gelatin and a plasticizer, such as

%5?4%%451.3' SYArIRHe: S8heneR hRE EOF THEF PHEERRRERN, of, ounoLe

ARSLOG®, binders such as starches, and/or Iubrlcants

l(F)
SPERNFT SRR p0RT L‘%“;EFWL?RS’QASE%@%;‘%?S‘
di ssol ved or suspended in suitable liquids, such as
fatty oils, liquid paraffin, or liquid polyethyl ene
glycols. In addition, stabilizers nay be added. Al
formul ations for oral adm nistration should be in
dosages suitable for such
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adm ni stration. For buccal adm nistration, the
conpositions take the formof tablets or |ozenges

wo eoosbxsed i n conventi onal nmanners. For adnm nPGL/IB2DI4004151

intranasally or by inhalation, the conpounds for use
according to the present invention are conveniently
delivered in the formof an aerosol spray presentation
from pressurized packs or a nebuliser, with the use of
a suitable propellant, e.g., dichlorodifluoronethane,
trichl orof |l uoronet hane, dichlggotetrafl uoroethane,
carbon dioxide or other suitable gas. In the case of a
pressuri zed aerosol the dosage unit may be determn ned
by providing a valve to deliver a netergd annunﬁ 0

Capsule nd cartridg gela for use E@
i nhal er i nsuf f | agt@ﬁj«r@(ﬁhe Ié0 7e0 (?my b I aPk
contai@ NQP m x Jof the cggpound ﬁ i tablje

powder base such as |dBtose or starch he conpounds
may be forqylated for paisnteral admi ni stratiqn by
injection, e.g., by bolus injection or continuous
i nfusion. Fornul ations for injection nmay be presented
in unit-dosage form e.g., in anpoules or in
mul ti-dose containers, with avHaided preservative, He
conpositions ake suc 3S-, SUS[EeASi ons
sol uti ong or enuEELons |ni§ﬂ y_pr %aueous—vehl N
and may cont ai ghefyrmerul atfory aglent s such?®L suspendi ng,
stabilizing and/or dispersing agents. ﬁ%ﬂﬁggeutlca
formul ati ons for parenteral adm nistration include
I-E

aqueous sol utions of the agent'® in water-soluble form
Addi tional ly, suspensions of the agents may be
prepared as appropriate oily inpection suspensions.
Suitable lipophilic solvents or ] vehicles include fatty
oil s such as sed®fe oil, ometic fatty acid
esters, slbkth as @ﬁyl oIe@ S nEriglycerides, or
Ilposones Aqueoﬁ i njection suspensions nay contain
substances that increase the vigcosity of the
suspensi on, such as sodi um car boxynet hyl cell ul ose,
sorbitol, or dextran. Optionally, the suspension may
Rl tBi® seheme & in as BT sublsliteers babdfihed iecenrectioagéthtermutendl). Reference: 1). J.
'tc\”céﬁe%?es Eh§°8 ?964“@0% ﬁ%&}ﬁ?fzgtm\nﬁ@ﬂm S6{3°|1§'1'16’W9£63f

pr €éparation o oncentrate utions

_rgwatﬂﬂqmwu

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

Pheny! ether (about two times volume of the reaction mixture) was added into the flask. The
reaction 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 phenyl ether. The yields of reactions
starting from compound I-A to compound I-D were usually in the range of 60 to 90%.
B. Preparation of Compound I-E

A solution of compound I-D (5 g) and KOH (3 eq.) in 60 ml of H;O/OH (CH;),OH (1:1)
was placed in a sealed vessel (XP-500 Plus vessel). The reaction was heated by microwave



For adm nistration to the eye, the agent is delivered
in a pharnmaceutical ™ acceptabl e ophthal m c vehicle
wG@ /063132 t he conmpound i s maintained i n cont apCT/IB2004/004151
the ocular surface for a sufficient tinme period to
all ow the conpound to penetrate the corneal and
internal regions of theeye, for exanple, the anterior
chanber, posterior chanber, vitreous body, aqueous
hunmor, vitreous hunor, cornea, iris/ciliary, |ens,
choroi d/retina and scl era. Thgg phar naceuti cal |y
accept abl e ophthal m c vehicle may be an oint nent,
vegetable oil, or an encapsulating material. A

@ﬁr S lﬁféro%vé §';% dnf) 4E S0P @ NinBEY: galzﬁ@pQSrebé'UreefBF @@mmutes The reaction

e VI treous an
R yasrﬁg;ol%q (00/oBB BERFAER b EY S E‘Eﬂw]"%é?qc’o'ﬂ')w g solution was
é&d‘fféﬂ vAte ORI do PERS, katurdted witrs RaGieant! regtedctarintith, THFUEHX 260 ml). The

g%ﬁq %%r%vwé @Sér@%tﬁ EP TQ and%]oﬁ f?a%d t\éeg'ivg cgﬁ&ﬁm@ﬂﬁg ET':O% yield).

constl utlon Wth a suit
@ehi cwﬁf_mwb_pyr ogen-free water, before use.
The cOsMIEAERE 'Wé)b’ dRbswedhe nééimﬂdlaa(te%ésé)mﬁeeébllﬁbn was heated to reflux

Bramaurs a7 xgesn BRne e ERER Attt ol Sl nagr apuum. The

[@eidie ags Cbasiiad bwitht &H,0H  erd extraptegc ®ith dEOAC.| n Theldirgdnim layer was
éq?\cérnrgteﬁor Rk ak%leﬁbg WiRS 5&&#@8 dp, ARG fin Em&nﬁgg%lﬁ/ UBMg 3:1 to 11

formul ated as a_depot ‘preparation
hexare/ BIOAF fRiYesomRP Ui {E0-39%) be adni ni stered by
SOMEMB! Rt GENERADI PRERARATRON S 0B C (QLENODINSA-YL)OXY-1-BENZOFURAN  (OR
uI ar injection. Thus,

OV RIRBHERE N B ANRLOBEHREL! 70 hul 2t ed wi th
suitabl e polyneric or hydrophobic materials (for 0 Yo
exanpl e, as an enulsion in an acceptable oil) g CHs
i on-exchange resins, or as sparingly soluble CHa
derlva ves, for exafiles as a sparingly sol t.

exe Iary phar gace t| cafts C@grd@r for hydrpphobic

%T nds ista cd cayst ent co mgr|5| enzy!

/ a nonpetas-sMrfactant, a wat l e
or gani c pol yner, Ban aqueMEOpe%e. The cosol vent
system may be a VP ol vent system VPD isi
sol utilan of 3% w v {™al cohol, 8% w v of the

nonpol ar surfact ant por ysor bat e 80 and 65% w/' v
pol yetlsplutioneofgi-gninsquadoe liadieedi Athydrwilherzofiran Awrers ¥t=e0) 1B (1
@(?JE) 2C(-ﬂ“@ S\QDQ ﬁ@d@@l\ﬂﬁﬁ‘bvaﬂ{édt&ﬂb (1 MREBBEEYor @3URI Mhe dark brown
dilu }'51 [ose in V\Qter sDoI ut | on
§9lyition wgs g)é;[a\%gmmt% mT e orgamc ayer was washed with bring, drle (MgS0O,4) and
concentrated. The residue was purified by silica gel column chromatography using 2-6% MeOH
in CH.Cl, to give compound II-C in 50-90% yield.
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di ssol ves hydrophobi ¢ conmpounds well, and itself
produces | ow toxicity upon system c adm ni strati on.

wNaioaned7By, the proportions of a co-sol vent sSyRCEIB20®Y004151

be varied considerably w thout destroying its

solubility and toxicity characteristics. Furthernore,

the identity of the co solvent conponents may be

vari ed: for exanple, other |lowtoxicity nonpolar

surfactants nay be used instead of pol ysorbate 80; the

fraction size of polyethyl eneggl ycol may be vari ed;

ot her bi oconpati bl e polyners may repl ace pol yet hyl ene

gl ycol, e.g. polyvinyl pyrrolidone; and other sugars

%HE@@E NS@eRBRAL ﬁREPAWA(TI@ﬁ GHANDOLL- S B U LIN eXAMINE G I-C)
ternatively, other delivery systens for hydrophoblcCH

phar maceuti cal conpounds may be enpl oyed. LlposomssO NH

and enul sions are known exanpl es of delivery vehlcleér

or carriers for hydrophobic drugs. Certain organi N,

sol vents such as di net hyl sul foxi de al so may be JChs
enpl oyed$! al t hou Zg]h usual Iy at the cost of gredifer

t oxi ~NAddi t| the comgbunds may { vered

usi t ai'ned- ysfeﬁT—suth~a 2
sef - perﬁbable natrlce of s@Pﬁ@cﬂgﬁkgphébicpowyners
contai nijng the therapeg r‘u¢ agerf®®Vari ous -

sust ai ned rel ease materi@ts have been established and
are known by those d$kBlled in the art.

Sﬁst ajngguich! %@Sﬂ?-cﬂ&léémﬂ\cﬂﬁe MyA de mgdi ?gnlﬁdSI-NtZPcﬂm{éthyl—1H—indole—1-
chem ca tur e.the oundas 0

COSTL P 5 R b SOTRRHIS B Y 2RI o
@t vidsenehated| to GDORIC Br ap 16 haprof Theheolutior maserxtracied with EtOAc. The
5@%&@ [éﬁler \@a@%atshm{h brihé, %Itr@tg l\?d_fﬁénd%ﬁ’éeﬁtr&ed The re3|due was purified

Bolieae Foh ArStRP SRS 2ot UBBHIBHITCE de Sinpound i n 50

o¢hyReldase carriers or excipients. Exanples of such

SE A, SN AP AN fpafasshes

deri vati ves, latin, and polyners such as
polyethylene gyyosl s. Sone of the conpounds of /tNER

i nventio ec%{ovided as salts with N—cH

phar mace y Cénpati bl e counter ions 8
Pharrracutlcal y conpalH,Rl e salts may e forrred with
many ds, including hydrochlorlc ric, acetic,

tartaric, malic, succinic, @l dal ts tend to
reNsoI ubl e in aqueous or ot H?er pr ooni ¢ sol vents

than are the correspondi ng free-base forns.
IV-A b 9 IV-B

X=0,8 X=0,8
(i) Method IV(i)

Compound IV-A (1 eq.) was heated to reflux in net SOCI, (excess) for 2 minutes. The
excess amount of SOCI, was removed by evaporation under vacuum. The residue was dissolved
in dichloromethane. To this solution EtsN (3 eq.) and corresponding amine were added. The
solution was stirred at room temperature for 30 minutes, extracted with EtOAc, washed (brine)
and concentrated. The residue was purified by silica gel column chromatography using 2-10%
MeOH /CH,Cl, or by HPLC (20-70% CH3;CN/H,0) to give compound IV-B.



The agents of the invention may be useful in

conmbi nation with known anti-cancer treatnments such as:
w®dAsloea78Y acti ve agents such as cisplatin or PCT/IB2004/004151

doxor ubi ci n; topoi sonerase Il inhibitors such as

et oposi de; topoisonerase | inhibitors such as CPT-11

or topotecan; tubulin interacting agents such as

paclitaxel, docetaxel or the epothilones; hornona

agents such as tanoxifen; thymdilate synthase

i nhi bitors such as 5-fluorourggil; and

anti-netal bolites such as nethotrexate. They may be

adm ni stered together or sequentially, and when

dm nj st eregd, sequentially, the agents may be
@M NhSheh Gt

d-either prior to or after admnistration ,
of t Hep &emutian aheaneralecV-Ao(1 esyitin dislprematjans wasrgrided axalyl chloride (5
eONE PR APBANK, CTIRORNEon A8s stFed fdrer iun ahd€dnbét@ted fudder vacuum.

| e, hor , [ bol i.. .
G e T p——

atieweresaddéd ia®. dhpaoliuifnesestived #iyooro fempersiige for 30 minutes, extracted
WAEORE B k4 \(tgrlngggrﬂ)t SonbéHeraiede TRE k¥didlel W4 ABBEE By sifideCabl column

| at h h de, alt ; .
o g VSPGB o oL L B0 i) o gve
doRtpeurAVE.i ng t opoi somerase Il inhibitors, e.g.,

act | L n..and doxorubi cin); nonintercal ating
&@poiﬂaﬁ&?l # |1 inhibitors such as, etoposide and

t eni pbsa srytion wEcarpeUTINM-A{1rRsk) iyPYEWas BrdRddstN (1.5 eq.) and HATU (1.2
&) s BmpefitureX 2R Seindl itb@tiorN g0 FYRNESS toTEE SdNitiBh was added

rgmerne amegy e SIS Mol of Bom gyl ol Y mils, exvacte
WihIE®XL] washed doring) and eancertiratedc alhs . resiiuenyasepuriied by piliesagel column
| Siobn e r | {20 SN/H,0) to give
GGty RSSOl TSt (FOTORIGHENMO) o o
eqprepHYEhhani de, i sof ani de, nechl or et hami ne,
mel phal an, uracil| nustard; ESAMPLES ne such as thiotepa;
met hanesul fonate esters such as busul fan; nitroso
EBExamngde 1such as carnustine, |onustine, streptozocin;
ElegLﬂag&%F@-@}nﬁﬁﬁmH-ﬁi&%hs-ﬂz—mtrﬁmbﬁﬁﬂeihw)aaﬁmbmna.l-@&mmé
I Oreductive al kyl ator, such as mtogycin, and
procar bazi ne, dacarbazi ne and g eiham ne. DNA
strand- breaki ng agents includeigl}o,'n3 for exanple.
DNA t opoi sonerase || i nhibit@rSsway ncl ude
foJll owi ng: ansacri ne,
doxor ubi cin (adriamycin),

intercalators such as th
dact i nonmyci n, daunor ubi @
I« ode: -

i darubi cin, and m t ox
This compound was prepared according to the synthetic scheme depicted and described

H
N
HN

cl
X HaN \ HClI X
_ + CHy ——— P
F N N EtOH/CICH,CH,CI FF N
F E F
1-A

o
90°C 1

below.

1-B
A suspension of 4-chloro-7-(trifluoromethyl)quinoline 1-A (158 mg, 0.68 mmol), 2-methyl-
1H-indol-5-amine 1-B (100 mg, 0.68 mmol) and 4N HCl in dioxane (0.25 ml, 1.0 mmol) in a mixed
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as well as nonintercal ators such as etoposi de and
teni posi de. An exanple of a DNA m nor groove binder is

w@bkiosaedrad n. Anti met abol ites general ly interf eP&r/m206/004151

t he production of nucleic acids and thereby growth of
cells by one of two major nmechani sns. Certain drugs

i nhi bit production of deoxyribonucl eosi de

tri phosphates that are the precursors for DNA
synthesis, thus inhibiting DNA replication. Exanples
of these conpounds are anal ogges of purines or
pyrim di nes and are incorporated in anabolic

nucl eoti de pat hways. These anal ogues are then

sowgﬁtt E{dﬁ PQCHI&B&h% Cfr6 ds%ét‘é@@o §5°Ctuh§'s@al@@fu%@lovemlght The

count I tes use
r@ﬁ@n@m@%w@mw@er&@&ﬁ*@d diseeivrgdn 2 mhof QO Jhe polfiopaggs purified by
fieLC tminaksa/s&nt 20BO%EHSCIHEN o 30mfiudds). ed0ah@ olid(2-methyl-1H-indol-5-

h
PrUBTUEPAEH) AR B8 BB s 0% 2 1) i e,

WNMRMOWZ BMSOFIE) 2P 49e(S. %olﬂj)rq %Sahﬁh@%(dst@ 48 Hizn 1H) 7.08 (d,
A AFBIZCRAS PRSI [ch,BeH) 87 (8] 2088 PiEH) § 2411 APB.BL(d, J=5.27 Hz, 1 H) 8.77
ent ost a ﬁ PIQ %%‘be e)d t i nhibitors
utH 4 yﬂ%ﬁ; 4ré’a )TE ( ﬁf’%sr a%le @@e@gent s act by

bi nding to specific sites on tubulin, a protein that

ggn;/g | zes to form cellular mcrot ubuI es.

es are critical cell structure units and are

Preger aF"é'H“f%?h'E@r']‘ (Gymgthyl-Btiindehaiauinalin A @ipe ¢ agent s

di srupt the formation of mecr | es. Exenpl ary
tubulin-interactive agents ié@fpz—whsncri stine and

vi nbl asti ne, both al kal oi dsy clitaxel (Taxol).

Hor nonal agents are al sg~yse«{ul in the treatnent of
cancers and tunors, but Il yJrarely in the case of B

cell malignancies. They @reNused in hornonally

suscepti bl e tunors and aFe usual Iy derived from

nat ur Fihis sapoord wasHrepanercly resfads snaleaskisitpdhossidesatibed inGxample 1.

'H ﬂMh?fboé@{lz ‘bméoc{!&@ rrfzeist“d ! %ﬁ)@beﬁ@tf @)gs%ﬂﬁ(da.m 46 Hz, 1 H) 7.16 (m,
CH 5o s e e S e A 54 3 RSB a0 (g2 W0 921 (6.1 1
vy g @XVRY. QA (@P@hepos:)apb&aia(NbH) medr oxypr ogest erone, and

Egagﬁ@é?ol and androgens such as testosterone,

erone propionate; fl uoxynmesterone, and
Preparation of N-(2-methyl- 1H-|ndoi 5-yl)quinolin-4-amine

H

J@ff
CH,
HN /

=
N

This compound was prepared using methods analogous to those described in Example 1
and Scheme i
"H NMR (300 MHz, DMSO-d6) & ppm 2.15 (s, 3 H) 5.89 (s, 1 H) 6.32 (m, 1 H) 6.73 (d, J=8.10 Hz,
1 H) 7.09 (d, J=6.97 Hz, 2 H) 7.23 (s, 1 H) 7.40 (d, J=8.10 Hz, 1 H) 7.59 (s, 1 H) 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
Preparation of 5-[(7-chloroquinazolini-4-yl)amino]-N,2-dimethyl-1 H-indole-1-carboxamide
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net hyl t est osterone. Adrenal corticosteroids are
derived fromnatural adrenal Cortisol or

wWh@s0e8e i sone and are used to treat B cell PCT/IB2004/004151

mal i gnanci es. They are used because of their
anti-inflamatory benefits as well as the ability of
some to inhibit mtotic divisions and to halt DNA

synt hesi s. These conpounds i nclude, but are not
limted to, prednisone, dexamethasone,

met hyl predni sol one, and prednisgol one. Leuti ni zi ng

hor none rel easi ng hornone agents or
gonadot r opi n-r el easi ng hornone ant agoni sts are used
primarily the treatnment of prostate cgncer. These

i nclude | euprolide acetate and gos I'n acetate. They
prevent the biosynthesis of s f“s e, N the testes.
Anti hornonal antigens incl uge; exanple

anti estrogeni c agents such as tanDX|fen ant i andr ogen
agents such as flutamd Aty ant i adr enal agents such
as mtotane and am nogj ¥m de. Ot her agents
Itﬂfloﬂgﬁ' Q%ﬁfgogl Wésﬁagégygiﬁ%&%&ﬁﬁs%n%l oglgﬁoetﬂ{née ersl:r|b¥d in Example 1
redidechensd)., and asparagi nase (an enzyme which converts

a3 RMRAGHRAHE, @maes)ta ﬁpna,@w (s28¢) b BYSs, BMYITRDYS, PHPE.64 (n, 1 H) 7.74

?%B&B?fé et C ARl Do 3P bag e 82 TRl pgarng 1o Loms

ARCIms.):| 3660 (MedH)t 0, Zeval i n(tn) (1 DEC Phar maceutical s
Corp.) and Bexxar(tnm) (Corixa, Inc.); the use of any
ot her radi oi sotope (e.g., 90Y and 131l) coupled to an
y or antibody fragnment that recognizes an
PRSpafkRion Ok fhPEBRENDI-dimetid e Azafuranilaraftsdxatiiiem
radi ati on or any other nethod for ag nistration of
radiation to a patient. Further g ncfufled within the
scope of cancer therapy agents aNe-Mt ot oxi ns,
including but not limted t ant i body or anti body
fragnent |inked to a cytot O ot her net hod
for selectivly deliveri Ie G
cel|. Further included Wthin the scope of cancer .
t her apiyis gereprusd wee preppred acopalingde Misdynthefic sghasme dppickag and described
BNAw. or any nethod for delivering heat to a tunor
cells, including by way of exanple

NH Q
| HSC\N/U\N/CHS cl Cl
ch/ (I:H3 N CHj o
“_“___*'HC~ — o —_—
HaCm aC~0 OH  __ HaC~
$0 CFaCOzAg =—CHy ~ © AICly
5-B 70% Cul, Pd (11) 5-C 46%
NHCH; NHCH;
N _cH,  CHaNH; \ CHy  BBn \ CHs
HSC‘O Y H30~O .
5-E 57% 5 99%

Iy (40.9 g, 161.1 mmol) was dissolved in CHCI; (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 CHCl; over 1.5 hours. The reaction was stirred at room
temperature for 16 hours. Solids were removed by filtration. The filtrate was washed with 5%
Na,S,05(500 mL), saturated NaHCO,, brine, dried over MgSO, and concentrated, The crude
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only, nanoparticles. Further included wthin the scope
of cancer therapy agents is the use of unl abel ed

w@nioshexides or anti body fragnents capabl e of kpET/iBRg040004151

depleting tunor cells, including by way of exanple
only, RituxanTM (I DEC Pharnmaceuticals Corp.) and
Her cepti nTM (Genent ech). The agents nay be prepared
using the reaction routes and synthesis schenes as
descri bed bel ow, enpl oyi ng the general techniques
known in the art using startiLpgg.materials that are
readily avail able. The preparation of preferred
conpounds of the present invention is described in

SAbufd Wad MtufRR) il dafoh E&ra@m&m’e |t&§ve @-wﬂo-Blhﬁbtlfﬂxyphéﬁdﬂ 54 {1l3 6g)asa
recognlze

ywhite gofi @, ga%mlr{gocrb$ e’ﬁf8$ tsaW?{E Mgf%@j)fy ipﬁ g?l Sotunh tthomatography
élnted witty OHi(Ngo give ?/&?%g of coprpotirei HaBKki nase i nhibitors of

the i pvg flénf &X@Ep 186 4, *23%5%%‘28@15(0@6 g 2.9 mmol), NNAN-

non- exe ounds accord he inv (i)
ﬁﬁwﬁbw@@alé@@ é?“u'l“F 85 &nPel)t WOd'%‘;Pf?P&&ff'leieMtHhaﬁPé"“e palladium (ll) (3.9
mmﬁf@t if 200t A0 aeny8ious D was dobled & 178°@. Bropyreyyas was bubbled in for

2% E\%}'F a.bt gallé?rﬁ\évr% E%%da Ica[&}] g;rré 2 % nglp((,g e%&'t%wc‘l mlgﬁre wast stirred for 17

mursaymm tergpereiuteitpgo fierli-73°6 4e roeméernwewtérac Theysplution was poured nto

%SWIL wafRPgnd Hkrb@Ed Wit ek, ,wé%hélﬁ\ﬁntrf\ﬁéi@ﬂ briesand ideéd &#@ERIgSO,. Silica
erein or

o colin S aBoran SRR rblsb] g b=t 08 Apepns meti-
Bemzpfmandisc (;1f4 d,n8%iyieldent i on. DETAI LED DESCRI PTI ON OF THE
| NVENT @&9{;@%@%;5& mingl ﬁ&@lo?dr&et%@ &@tm@%vas cooled to 0°C.

ant ag Onl gg bound C}/
Bairis siapasion R FHoRdrd 7 mé%ﬁ TR 35 PRSI GHEoc B S0 minutes. A
BoIoh de5-Cay. 88 gla7enmgpie @od inL lof dichiaordetedrectastisshakided over 10 minutes.

g fclge?r,%?hn:w%r%'r@%\jeg tﬂee ?e%t‘o“ewac's' %lﬁ)wggl t<5 rﬂ)@ gtl?rlé??ére? hours. at room

presence o qq%/
EmpetEtuIe.e The Vadrtion) SiXIER eYas| wwre@dmt@ya Reratast Nefehiciep G separated.

Q&ue%h??’yerl W&k@&aé’(&i Wi bngnw gl'hgrc.@hhlﬂfﬁne(!)BrgtﬁmcczI wgerl W?:‘:/) drleij over MgSO,
osi tion nol 1 n el o n
?Q“P%Wateggﬂng'\’/ﬁ 3 ‘H@#ﬁ e C?JBFEI%’B& ?‘(]J?D(Lgﬁ ?part i cul ar

_t heor Withplt psiifcetionHestrodd 5-On@rsgm Sbtsined wag disgdivedfin §nmL of THF. To
% d LA 'v«{ég a%HéhSE'sBluﬁd?lt of dﬁéth}liﬁ%n@ @NL, 72,0054 tI'Hfa)”‘STF’?J reaction was

e quinoline ring Inclu but are not [inited

SR 590 BEAPERLEPL DI J yh%wact?@|na>efvrﬁwa€fxf(ag&glm@tﬂ°f\° washed
hE bridf, diidti(MaBORAtdRdertraterd Gnd @arified dy a Sliaw gelahiomatiyapgye eluted with
o BIRCIRIE 1t B6E Loty RRTH 559 4% A RERGLSY™ (POV)

A solution of 5-E (3.38 g, 15.4 mmol) in 50 mL of dichloromethane was cooled to -5°C.
To this a solution of BBrs (31 mL, 30.8 mmol) in CH,Cl, (1.0 M) was added. The solution 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 NaHCOj3/ ice. The organic layer
was then separated. The water layer was extracted with EtOAc. The combined organic layer
was washed (brine), dried over MgSO, and concentrated to give the title compound 5 (3.16 g,
99%) as a solid.

Reference: Het. 45 (6), 1997, 1137.



In the exanpl es descri bed bel ow, unl ess otherw se
indicated, all tenperatures are set forth in degrees

w@eiosiess3and all parts and percentages are by RET/TB04/004151

10

15

Reagents were purchased from conmercial suppliers such
as Aldrich Chem cal Conmpany or Lancaster Synthesis
Ltd. and were used wi thout further purification unless
ot herwi se indi cated. Tetrahydrofuran (THF),
N1Ndi et hyl f or mam de (DMF), dichl oronet hane, tol uene,
and di oxane were purchased from Aldrich in Sure seal
bottles and used as received. Al solvents were
purified using standard nethods readily known to those
$¢hinbe® I N the art, unless otherw se indicated. The
Tons set forth bel ow were_done general | undeg a .
Reearatipe o bddapfauioNargdPdrN Aimestyil Ranzefptag-Searboxamide

dryi ng tube, at anbi ent tenperatuge funl ess ot herw se
stated), in anhydrous solvents, and"the reaction
flasks were fitted with rubber PY-auf or t he

i ntroduction of substrates a e&gents via syringe.
@ assware was oven dried r heat dried. Analytical
thin layer chromatograph ) was performed on

gl ass-backed silica gel 60 F.254 plates. Analtech. (0. ,
. aiear PR e 2pru AR SLERUCR DS e 47d cescres
(below) , and are denoted where appropriate. The

reacti ons were assayed by TLC and term nat edpasg udged

by the consunptio of Pstartin erial. gpsthaldlzation
of TLC p atm%é%ﬂﬁlme \/144%1%2& p- anideh de %brﬂ_.
r ‘\"qr phosphonpl ybdi c ac‘léoro{lﬂ,g eage A Hﬁ ch phenylether

enmical 20 wt %H® et hanol ) activated With heat.
Wor kgiups were typigad |y done by doubling ﬁﬂ‘?’_e rg_gcti on
volume with the reaction solvent or extraction Sol vent
and t hen vvaahi ng with the indicat&hH agueous sol utions

OH
usi ng 25% by, vol une of the extraction \69|| ume_unl ess X
ot heAmh s e nhobetat ed. LiGioduct @@n Wwer e BPi%d oveé _
anh Pla2SO4 prior—tofi it tst TN and evapgrat i onl“of N

the sol vBnts under reduced pressure on a rotary 08%
ev:dgoraﬁ%r and noted as sol &&nt %% noved in vacuo. 6-F

FI &% col utm chromat ography (Still et al., J. Og.

Chem, 43, 2923 (1978)) was done Ysisg Baker grade § cn,

flash silica gel (47-61 mm 2
(o '

)
IIZ
@

Silica gel: cgud
material ratio of abamt 20:1 ok, unl ess ot 1@]
st at ed.okydr ogenolysi-g, was"don ” the pressire> °
i ndi cated—i-a the es or aE anbi ent e.
N

flux
e Cs,C03, DMSO '

0,
80% 54%

6-G 6
A mixture of 3-iodoaniline 6-A (10 g, 45.6 mmol) and diethyl (ethoxymethylene) malonate
6-B (10 g, 45.6 mmol) was heated in an oil bath to 150°C for 40 minutes. The reaction mixture
was poured into 500 mL EtOH slowly with stirring.  Diethyl {[(3-iodophenyl) amino]
methylene}malonate 6-C (14.5 g, 88% yield) was collected as a white precipitate by filtration.
Compound 6-C (14.5 g) was placed in a round bottom flask equipped with a trap to
collect EtOH generated during the reaction. Phenyl ether (60 mL) was added into the flask.
When the suspension was heated to 230°C the solution became clear and EtOH was generated.
The reaction mixture was allowed to stay at 240-250°C for 45 minutes, was cooled to 160°C and
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1H NMWR spectra were recorded on a Bruker instrunment
operating at 300 MHz and 13CNWR spectra were recorded

wop@sati7ayg at 75 MHz. NVR spectra were obt ai nePICEHBB2004/004151

CDCI 3 solutions (reported in ppm, using chloroformas
the reference standard (7.25 ppmand 77.00 ppn) or
CD3CD (3.4 and 4.8 ppmand 49.3 ppn), or internally
tetramet hyl silane (0.00 ppn) when appropriate. O her
NMR sol vents were used as needed. Wen peak

mul tiplicities are reported, the follow ng

abbrevi ations are used: s (singlet), d (doublet), t
(triplet), m(nmultiplet), br (broadened), dd (doubl et

ekwof i : : i

A4 ol R i Py S i 00 110
PTib vialdbway wrﬁslp@&%cfﬂlvaéewfa@eﬂ &t herape Grimespenddrigd-El mer
FT- | RCSipgéunt GA® {620 g)gn?asl’dr%aﬁed Qith 0% 8EDHBO0 pe) ig%_trﬁixecmowam of MeOH

SO S a en lLven . r or I N V; .
Fii % thes 0 RS REe Bt P Rl Wi R win acon.
BBy dvBxyer-ioedapinplingsreaagoxylial dcidneE (5.6 g, HA%myield] wpg obtaiped as a solid by
HS@Rr ect ed. GENERAL SYNTHETI C SCHEMES USED FOR THE
PR

PARATI ON | NOLI NE . ANAL SCHEME | : NERAL .
PREPAﬁﬂ'T‘PQngE %@E@@Eﬁf“&%%ﬂm oy fggj Q’%ﬁ@ed under N in
bn Gil pdtie toy280thfar 15/minutzaa V-éodbguindlin-B-oP&E! (8.61g; 99% gikld)wad elffained as a

igt his scheme Ris an R6 substituent as defined in
connection with Formula (1). Reference: 1). J.
Compound 6-F (4.5 g) was dissolved in 30 mL of POCI;. The solution was heated to

reflux for 2 hours. The excess amount of POCI; was removed by 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-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-

carboxamide 6-H (354 mg, 1.7 mmol) (the product of Example 5) and Cs,CO; (920 mg, 2.6
mmol) in DMSO (5 mL) was heated to 120°C for 1 hours. The solution was extracted with Silica
gel column chromatography eluted with hexane/ethyl acetate (3:1 to 1:1) gave the title compound
6 (427 mg, 54% yield).
"H NMR (300 MHz, CHLOROFORM-d) & ppm 2.67 (s, 3 H) 3.00 (d, J=4.90 Hz, 3 H) 5.82 (s, 1 H)
6.48 (d, J=5.27 Hz, 1 H) 7.07 (dd, J=8.57, 2.17 Hz, 1 H) 7.23 (d, J=2.07 Hz, 1 H) 7.81 (dd,
J=8.76, 1.60 Hz, 1 H) 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-yl)oxy]-1-benzofuran-3-

2 _CHs
NA
N—CH,
fo) (0]

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

carboxamide

N~
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Am Chem Soc, 68, 1204-1208, (1946). 2). J. Am Chem
Soc, 68, 113-116, 1946. A Preparation of Conpound |I-D

wOo2005%6318® of a substituted aniline I-A (1 eq.CT/EB2004/004151

di et hyl (ethoxynethylene) nmalonate 1-B (1 eq.) was

pl aced in a round bottomflask and heated in an oil
bath. Wien the tenperature of oil bath reached -135 0C
Et OH was generated and collected with a condenser. The
reacti on was heated at 160Q0C for 40 minutes to give
1-C. The reaction flask was r ved fromthe oil bath.
Phenyl ether (about two tinmes Vol une of the reaction
m xture) was added into the flask. The reaction flask
was placed in the oil bath, which was preheated to

0
270Q0C. The reacti@n @nxture was stirred and heated Yot
240- 245 0OC (tguperafure of ?@L)ants i nside t 1)
for 15 m nutg H;eactl §k was rem)v CHg

y pour edN+At @8 hexane.
was col@@gfed by filtration and washed b (¢
renove-pheny! et her. ThePdireddsmvrof rgagti ohsNstarti ng
from conpound I-A to conp&8n®°¢ - D we¥e#usually in the
range of 6G to 90% B. Preparati on of Conpouhd I-E A

?ﬂ ol (L# ',610_]425 (@f&g_ﬁ% g%l_."n If'u e ?) \Mﬂ ?dﬁgg\y‘-? b&&o&wa{n% Cf:@pooxamlde 7-A
&8 0. 1(3)(ngb®yrﬂ"1]@' y'@%@%‘% Rgid 7% M8a® 14 BmoliedM Keeiseglution (0.2 ml,
lpysarFh@bIPBeY BCIMARSI.Bd MochgVia \IVISYS g Njasiead G0 G0°C! R @ hours.  The

220: 24 ' £ f t .

soRi s e AR I o e S St Rys B Rlb0 pgo 0.1%
142-80% 1€ 3@inyinutathie y@b*ltm fittersomeeund @i(td moled wi t h 2N HCl

'Q NR@00 ﬁlﬂtz me@iée b bt b@&ts a2 9xtd a&4. @Hé’\ﬂstliﬁ eﬁa"fd (B5.27 Hz, 1

5738 e dngan b i@wd%dg# D IE SRR S Al v 78 m. 2k

y'lgel (d)J-4(52 I-Er éireQs @d, ¢8.85phpo tizd1 H) B.42qmpaH)®B.a7- ([, 3 H). LC/MS
ofyaeqipy neat POCI 3 (excess). The sol ution was
%p'é?o reﬂYlul-Q for 2 hours. The excess anmount of
s renoved by evaporation under vacuum The
rpespa@htbn\wﬂ -Zogimiethybe-[(TipyFditk34RliAGIth LY OXFA -B6n26Fiirln-3-
Bl QA%amili€ organic layer was concentrated. The residue
carboxami
Was puril I'tied by col umm chronatography using 3:1 to 1:1

hexane/ Et OAc to gi ve conpound | -F 0- gy .
NH
N—CH,
o) 0]
]
A \N

This compound was prepared according to methods analogous to those described in
Example 7, using the appropriate boronic acid (pyridin-3-ylboronic acid).
'H NMR (300 MHz, DMSO-d6) & ppm 2.58 (s, 3 H) 2.77 (d, J=4.52 Hz, 3 H) 6.57 (d, J=5.27 Hz, 1
H) 7.21 (dd, J=8.48, 2.07 Hz, 1 H) 7.51 (dd, J=7.91, 4.71 Hz, 1 H) 7.60 (d, J=2.07 Hz, 1 H) 7.81
(d, J=8.48 Hz, 1 H) 7.93 (d, J=4.52 Hz, 1 H) 8.00 (dd, J=8.67, 1.70 Hz, 1 H) 8.25 (m, 1 H) 8.33 (d,
J=1.51 Hz, 1 H) 8.40 (d, J=8.67 Hz, 1 H) 8.60 (dd, J=4.90, 1.51 Hz, 1 H) 8.67 (d, J=5.09 Hz, 1 H)
9.05 (d, J=2.26 Hz, 1 H) LC/MS (APCI, pos.): 410.1(M*H).
Example 9
Preparation of N-2-dimethyl-6-[(7-pyridin-2-ylquinolin-4-yl)oxy]-1-benzofuran-3-
carboxamide
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SCHEME 11: GENERAL PREPARATI ON OF
(QUI NOLI N- 4- YL) OXY- 1- BENZOFURAN ( OR BENZOTHI OPHENE, OR

WO NDSE)73ANALOGS (M C) = A solution of 4-chl or CUIBR04B4151

HA (1 eq.), 4-hydroxylbenzofuran (where X = 0O HB (1

eq.) and Cs2C33 (1.5-2 eq.) in dry DVSO was heated to

120- 1300C for 2 hours. The dark brown sol ution was

extracted with Et OAc. The organic | ayer was washed

with brine, dried (MgSO4) and concentrated. The

residue was purified by silicasgel colum

chromat ography using 2-5% MeOH in CH2CI 2 to give

compound H Cin 50-90% vyi el d. SCHEME |11 : GENERAL

PREPARATI ON O F (I NDOL- 5-YL) QUI o- Nchs AMNE (I MC) A

sol uti on of 4-chloroquinoline 4 eq.),

5-am no- N, 2-di net hyl - 1H- i ndol ¢ caboxam de M -B (1

eq.) and HCl in dioxane (1.0feq- ) in a mxed sol vent

of EtOH Cl CH 2CH2CI (1@%}mheated to 80-900C for 2

to 6 hours. The soluti >vextracted with Et OAc. The
organi c | ayer was wash wth brine, dried (MJSO4) and
concefhis abrRsbund Wes presared BcodriigR! frie fsl Akt ¥ctfend d"e@nc@aﬂ'and described
col utm chr omat ogr aphy using 2-5% MeOH i n CH2Cl 2

8¢10% conpound IHC in 50- 90%vyield. SCHEME | V:

GENERAL PREPARATI oy Og‘ CARBOXAM DE ANALOGS (1 V- g
NHR y -CHz (i) tﬂf &cjorrpound IV-A (1 Whs
heated to refl t S [EXcess) foro tres.
The excess anpurnt ‘bf SOCbQ wet rermved gyvapor ati on
under vac “The resi due—was—dissol ye

di chl oro fe. To this g on E(3N (3 %q.) and
correspondi ng.,am ne were added. The %ol uti on was

St | r red at. r 8@&"8}_@8‘%’@{@“& 9!&ngfN 3Zodlme - g@eazo%ﬁfr%ﬁ-@%&r%gxamide 9-A

(e‘@smgi 9d 3\m30l)p2rﬂrlWtséﬁiarmyl)wrlwn%%rB;&Pr%g?ﬂ 1#mmol) and [(CeHs)sP1ePd (10 mg)
SNHMEB RS aPkBAtedSd TE°E 1ok @Hours. The solution was filtrated and purified by a HPLC
(Dionex System) using CH;CN/H,O (ACOH 0.1%) 40-80% over 30 minutes to yield the title
compound 9.

'H NMR (300 MHz, DMSO-d8) 8 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, J=7.06, 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, 2 H) 8.66 (m, 2 H) 8.71 (m, 1
H). LC/MS (APCI, pos.): 410.1(M*H).

Example 10

Preparation of N-2-dimethyl-6-[(7-pyridin-4-ylquinolin-4-ylJoxy]-1-benzothiophene-3-

carboxamide
CH
o [ °

NH
0 S
Nes

This compound was prepared according to the methods of Schemes I, Il and IV and

%;3}
A/

methods analogous to those described in Examples 5 to 7.
'H NMR (300 MHz, DMS0-d6) 8 ppm 2.55 (s, 3 H) 2.77 (d, J=4.53 Hz, 3 H) 6.60 (d, J=4.91 Hz, 1
H) 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=8.69 Hz, 1 H)
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MeOH / CH2CI 2 or by HPLC (20-70% CH3CN H20) to give
conpound 1V-B. (ii) Method IV(ii) To a sol ution of

w@oopoedTad | V-A (1 eq.) in dichloronmethane was BCiERR004/004151

oxal yl chloride (5 eq.) at roomtenperature. The
solution was stirred for 1 hour and concentrated under
vacuum The residue was dissol ved in dichl oronethane.
To this solution Et3N (3 eq.) and correspondi ng am ne
were added into. The solution was stirred at room
temperature for 30 mnutes, exjdacted wth EtOAc,
washed (brine) and concentrate The residue was
purified by silica gel colum chronatography usi ng

MBI o B AR 10 ons
(1 eq.) in DMF was added Et3N(15

gmg&ﬂd HATU (1.2 eq.) at roomtenperature. After
?gér;{rlrgastgobn Wdlin%ihﬁg [(?I‘ngsol uilﬁtgh'&l&nﬁ-é 9@#& ?]gﬁdm?ol%dl-ca%oxamlde
t enperature for 30 minutes, extracted/With Et OAc,

washed (brine) and concentr at ed. Th?’ﬂ”em due was

purified by silica gel colum c graphy using

2-10% MeOH / CH2Cl 2 or by HPLGw % CH3CN H20) to

gi ve conpound | V-B. EXAI\/P PS_BExanple 1 Preparation of
N-(2-met hyl - 1Hi ndol - (trifluoromethyl)quinolin
e-4-anmine This conpoun as prepared according to the

synt heti c schene depi ct €d and described bel ow. A
suspebisoporafourdd oydsoprepateq tacedriingriontbe hsyhthetio mefieimee depicted and
LedribdPsidgw, 0.68 mmol ), 2-nethyl - 1H-indol -5-am ne

1-B (100 ng, 0.68 mmol) and 4N HCl in di oxane (0.2%

m, 1.0rmo|)|nam oIvent (Et / )\\,CHs
di chl or oet biane, '@éﬁm was heated’'t o QOOC ﬁ
seal ed over ni 1-8he reacti ™ture \A@@\CH;LD
concen and_dissaolved in OHNhe

sol utif o V\ﬂs pur iruiregl oe HPL onex'\éyst em ™~ 20- 60%CH
3CN H20 over 30 m,coitie®y. 40 of N H*, EtOH
(2-met hylrd/-/-indol - 5- e 46%
o)
CHz
N»\ﬁ
o@i/)\om
=
[ N
N~

1"

A solution of 4-chloro-7-iodoquinoline 11-A (500 mg, 1.73 mmol), pyridin-4-ylboronic acid
11-B (212 mg, 1.73 mmol), 2M K,COj3 solution (2.6 ml, 5.19 mmol) and [(CsHs)sP]sPd (100 mg) in
DMF (5 ml) were heated to 90°C for 4 hours. The solution was filtrated and extracted with EtOAc.
The organic layer was concentrated and purified by column chromatography using hexane /
EtOAc (1/1) to give 193 mg of compound 11-C.

A mixture of compound 11-C (70 mg, 0.29 mmol), 5-amino-N, 2-dimethyl-1H-indole-1-
carboxamide 11-D (569 mg, 0.29 mmol) and 2N HCI (0.2 ml, 0.34 mmol) in 3 ml of a mixed
solution of EtCH/CI (CHy),Cl (1/1) was heated to 80°C for 1 hour. The title compound 11 (20 mg)
was isolated by HPLC (Dionex System) using 30-60% CHsCN/H,O (0.1 % AcOH) over 30

minutes.
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yl)-7-(trifluoronmethyl) quinolin-4-amne 1 was
obt ai ned. 1H NWVR (300 MHz, DMSO-d6) d ppm 2.50 (s, 3

wo006/0863{s, 1 H 6.75 (d, J=5.46 Hz, 1 H) 7. 0BCT/tB2004/004151

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, J=5.27 Hz, 1 H 8.77 (s, 1 H
9.32 (s, 1 H 11.14 (s, 1 H. LM (APCI, pos.):
342.1(M +H). Exanple 2 Preparation of

8-chl oro-N-(2-nethyl-1 Hindol-5-yl)quinolin-4-am ne
Thi s conmpound was prepared byspet hods anal ogous to

t hose described in Exanple 1 1H NVR (300 MHz,
DMSO-d6) d ppm 2.58 (s, 3 6.33 (s, 1 H 6.78 (d,

J\-rﬁmé 3dzvH Ollsd.dé)& 244 3 H) 283 (dV=4l63 iz, §+08.364s, 1 H) 6.63 (d,
B AR ek F R e

86 HY MH), J-BarHH, ¢ msnneequalpaﬁis bn, off) 8.20 (s, 1 H) 836 (d, J=5.29 Hz, 1 H)
B4 &, DBd iz, Ji’ﬂp'srés@l% 5 41 NQ‘Q‘H}@'d?Q 41'@“}6)@13?&#@1 Pos,): 408.1(N+H)
CO ound was prepared using nethods anal ogous to

d in Exanple 1 and Schene I11. 1H NWR (300
M’di)araBNB@ NB-dicheftyirs (71 pyr(din-3-Blqin ofin-89/1)aminol-1 Hiindole3 2
gz_ar 13#-%673(d J=8.10 Hz, 1 H 7.09 (d, J=6.97 Hz,
Wﬁﬁ’ k! 1 H 7.40 (d, J=8.10 Hz, 1 H 7.59 (s, 1
H) 811(m 2 H 8.64 (s, 1 H) 1009,@(5 1 H. LM
(APClI, pos.): 274.1(MtH). Exa v} Preparation of

5-[(7-chl oroqui nazolini-4-yl) “R, 2- di met hyl - 1Hi n
dol e- 1- car boxam deThi s co was prepared using.

nmet hods anal ogous to th ribed in Exanple 1 and

Scheme 111. 1H NVR (300 DVSO-d6) d ppm 2.44 (s, 3

H) 2. %l?ﬁ§5 Tpghnhbwl_?)% fr@pa@é@ ac%or'd}n ko Wb é)mthei'ic Eahe%re@egkéd below and

(Jang methodsanplpgous t@ﬂw@ %&Kf’sfi'nl'fxﬁmp'em ¥ (APCI pos. ) :
366. 1(M+H). Exanple 5 ‘j\\ CHs

12

, 12-A
"H NMR (400 MHz, DMSO-d6) & ppm 2.45 (s, 3 H) 2.84 (d, J=4.29 Hz, 3 H) 6.36 (s, 1 H) 6.62 (d,
J=5.81 Hz, 1 H) 7.13 (dd, J=8.84, 2.02 Hz, 1 H) 7.44 (d, J=2.02 Hz, 1 H) 7.53 (dd, J=8.08, 4.80
Hz, 1 H) 7.64 (d, J=8.59 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). LG/MS (APCI, pos.):
408.1(M*H).

Example 13
Preparation of 6-{[7-(2-furyl)quinolin-4-ylJoxy}-N,2-dimethyl-1-benzofuran-3-carboxamide
Fre
Oy N
0 (0]
~
N N
\ 0

This compound was prepared using methods analogous to those described for preparing
Examples 7-9.
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Preparation of 6-hydroxy-L,
2-di net hyl - 1- benzof ur an- 3- car boxam de Thi s conpound

wor®sp6xEpar ed according to the synthetic schenBCT/IB2004/004151

depi cted and descri bed below. 12 (40.9 g, 161.1 mol)
was di ssolved in CHCI3 (850 nL) with stirring over 1
hour. The solution was added slowy into a reaction

m xture of 3-nethoxyphenol 5-A (20 g, 161.1 nmol) and
silver trifluoroacetate in 200 nL CHClI 3 over 1.5
hours. The reaction was stirreg.at roomtenperature
for 16 hours. Solids were renoved by filtration. The
filtrate was washed with 5% Na2S203(500 ni), saturated

WWﬁ%o@MHae‘améwd@;ﬂa BYRT, dquﬁ)am oneLsy 1Atae)- 6.4, 1 H) 6.64

rudem Xt u tetrach|ori
@, Gore. b Bac Bk orThrent 2 @ d 1 ' Qoo b o 210 822
&hU+1052 HAy ¢ H) 8:13ai(mj 1) &6udes4sr3ddizct B). WS (#PCil, fooe il 408.1(M+H).
%&Juh gel col um chr omat ography eluted with CH2CI 2 to

of conmpound 5-B. A solution of compound

Breparatign gf é‘ZGB‘EPtBV'ﬁrEEﬂ I?Y"dm:ﬁ'Y'@B'"BB"'@'Y')QXﬂ'1rh?B?‘)thWE?'eﬂfr?"
kMbbkamidé et r anet hyl guani dine (74 nL, 585 nmol) and
di chl orobi s(tri phenyl phosphi ne) pal I@gl um (I1) (3.9

g, 5.5 mol) in 200 nL anhydrous Nwas cooled to -
780C. Propyne gas was bubbl ed i 25 mnutes. A
bal | oon was placed to catch pr e/~ %Fhe reaction

mxture was stirred for 17 hofirs, all ow ng tenperature
to go from- 780C to room pgrat ure. The sol ution
was poured into 200 nlLmatsr~gfid extracted wth Et OAc,
vvashed with water, brik and dried over MgS™4. Silica

chr [ I
a C et at hls eg'nasu aveB%pQng écc%rch@etg thte s& h{{%)g ee%ézeo E)lraged and described
belev(4. 4 g, 46% yield). A suspension OAICI3 (18 g,
135 mmol ) in dichloromethane (250 nm.) was cool ed t cH
Q0C. To this suspepsimoHpxal yl chloriode (12 ni, 135"
nol ) was pdded and $tigged for Qut es. ibn
of 5- g 27 Nmol) in 100 f di chlg alfds14-D
was e t"@‘&*nD'\Wa II\o' : e Nge bat h—was—
remove e rea S a to be sti
hour s, aI4koomtg%?8é|9%\{3ure The reaction mi{zﬁc?eghﬁ\%gs
poured into a saturated NaCl / i c&%and separ at ed.
Aqueous | ayer was extracted i th CId2CI 2 The conbi ned
organi c |l ayer was dried over MgSO4

S N
o} g CHg
N
S N7
»
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 K,CO; solution (2.6 ml, 5.19 mmol) and [(CeHs)sPlsPd (100 mg) in
DMF (5 ml) were heated to 90°C for 4 hours. The solution was filtrated and extracted with
EtOAC. The organic layer was concentrated and purified by column chromatography using
hexane / EtOAC (1/1) to give 234 mg of the compound 14-C.

A mixture of compound 14-C (70 mg, 0.29 mmol), 6-hydroxy-N,2-dimethyl-1-
benzothiophene-3-carboxamide 14-D (64 mg, 0.29 mmol) and Cs,CO3 (141mg, 0.43 mmol) in 3
ml of a mixed solution of EtOH/CI(CH,),Cl (1/1) was heated to 120°C for 2 hours. The title



and concentrated to give a crude m xture of conpound
5-D (6.5 g). Wthout purification the crude 5-D (6.5
w@ooshersned was di ssolved in 50 nL of THF. ToP€TiBR004/004151
sol uti on was added a solution of nethylamne (68 ni,
2.0Min THF). The reaction was stirred at room
tenperature for 1 hour. The reaction m xture was
extracted with Et CAc, washed with brine, dried
(MyS™), concentrated and purified by a silica gel
chromat ogr aphy, eluted with Cl2/EtOAc (2:1) to give
conpound 5-E (3.38 g, 57%yield from5-C . A solution
of 5-E (3.38 g, 15.4 mmol) in 50 nL of dichl oronethane

oS i o st P13 Bl i bl 01
AcPidx dven30,aigutes. i rred at - SOC for 1 hour. Additional
LPNIR (@80 @ﬁi DMED-86)i50p @lﬂﬂz 0@, Jes0easH) @@6\(@%-5 05 Hz, 1

P05l St IR0 By A 1 B RT M P B 1 1 0 700

QEH%'QQ&HZM HY A €9 ek, é¥8. 7231)‘!69 HepsH)EX23 (ac &l 8\811 {dy JEL.6\Hz, 1 H) 8.37 (d,
T. rdani S (3 isne)

hBESAF 7 ﬂﬁgnsz (goﬂ I-gnt r a@eém?% g?vggﬁﬁed%t ?eH)cgéhV%d%PCl pos.):
526(?9(“‘1 g, 99% as a solid. Reference: Het. 45 (6)

ER&hviple 15 Ie1537 Exanpl e 6 Preparation of

P AP ot S A A oo

M?ed-wﬂwhbbmzoﬂuh@ﬁ@ad@pamtded and descrl bed bel ow. A
m xture of 3-iodoaniline 6-A (10 g, 45 B ol ) and

di et hyl (ethoxymethyl ene) mal onate 6- l(lO g, 45.6
nmol ) was heated in an oil bath tﬁﬁﬁgfor 40

m nutes. The reaction mxture wg ed"into 500 niL
vl {[ (3-iodophenyl)
.5 g, 88%yield) was
t& by filtration.

EtOH slowy with stirring.
am no] net hyl enej mal onat e 6-
collected as a white Pregi
Compound 6-C (14.5 g'j e aced in a round bottom
flask equi pped with a trap—to collect EtCH generated
dur i nghit kempaad tve® prepéthe agdorditgHe the (s@ithetic )scivense depidted and described
Eg% the flask. Wien the suspension was heated to

C the sol ution becane cl ear agd Et OH was o

gener at edl.
m Pd(OAC),, dppf =X SOCly Y©5j
_ - —————
Br N co HOOC MeO MeO
NH
rt-60°C 15-B 10%

15-A
15-C
0 S CHg
CHy N
N VH—cHs3
c} cHy 15E o ©
HO N
-
N

0
MeO
N 15

Into a solution of 15-A (1 g, 4.1 mmol), Pd(OAc), (46 mg, 0.2 mmol), dppf (455 mg, 0.82
mmol) and KOAc (1.6 g, 16.4 mmol) in DMSO (20 ml) was bubbled CO gas at room temperature
for 5 minutes. The solution was heated and stirred at 65°C under CO gas (a balloon filled with
CO gas was used) for 3 hours, poured into water and extracted with EtOAc. The concentrated
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The reaction mxture was allowed to stay at 240-2500C
for 45 mnutes, was cooled to 1600C andsl ow y poured

WO ni0s/06069 mL of hexane. Et hyl PCT/IB2004/004151

4- hydr oxy- 7- i odoqui nol i ne- 3-car boxylate 6-D (11.1 g,

87% yield) was precipitated, filtrated, washed with

hexane (2 tinmes) and dried. Conpound 6-D (6.0 g) was

treated with 20% Li OH (100 nmL) in a m xed sol vent of

MeOH (100 nL) and THF (30 nL) at room tenperature

overni ght. The solution was agpdified with AcOH

4- hydr oxy- 7-i odoqui nol i ne- 3-carboxylic acid 6-E (5.6

g, 100%vyield) was obtained as a solid by filtration.

(e e, e By, 88 OB Sl ARG 5P SRR ethiacetateracon

7838 togheldieomprnigt 8B (120 Msdloqui nol i n-4- 0l 6-F (4.6 g,

ﬂ)@%ﬁdn@é dde]ﬂBd M}Baﬂzmdg,a)%7?nrﬁ@) ih et SWTIPEKEESs)Gvas hedtedto reflux for
was diSso ' n. P Lo The s t] . .

At {SOCEMEE fonidlec By RlmeBlanbriihody vichlin® T e R issonved i

o3 Wasthe eatblicadwas addedplishh t(37 mou A6 r minalk @D (2HPe(methoxymethyl)

E}tﬁ%!&ﬂhhe _I'!E@ﬁ (132G}, | qﬁe%ddﬁo“%@'&tiﬁ@@‘ta@%&dﬁ(}%rﬁﬁér%rtehfor gé) minutes.
C. organi c | ayer. was, concentrated to give 3. ,
GGty AEPAY B ) RFo B9 dilogFhaIH PTG thibmgtbarahy  using
pebhaftoPel(1:d. A m xture of conpound 6-G (500 ny, 1.7

nmol ) : 5 2500 = G -

car boﬁgﬂugggd%?ﬁxﬁoggéﬂgnﬂvqﬁgmﬁ%%ﬂﬂ ?Fﬁéﬁ H?@%ug'?‘?’ o °p and Cs,CO,
(im0 75Melhwasdy ?@&9%@ Wagy hegiedstoriRB Q) for & hewsoThsstitle compound
% va¥ass| g adyetdP i (HicheR Gybtam) lisihg 40-80% BHRCNM,0t(0.0% Wa®H) over 30
extracted with Silica gel colum chromat ography el uted

W °hexane/ et hgl acetate (3:1 to 1:1) gave the title
bb MYGURE0 BIHEADMS@GS) & mmm 1841 (at) 4 H) R5RINAR 3(H07OMElzJ=4.33 Hz, 3 H) 2.97

LGQREARM &))@ 5P R 2HPE 56 &, J35.09 HB 10D 7B, (s, I34). 6% iz 2 H) 7.81 (d,
52@85';% 81%)%2/91&“,' '#)1“)%-&1?(.5:(2% W RS 1 é}o %68%,&}%9’09 Hz, 1 H).

(OIS R8I, PR.): 4740MHd). 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/ M5 (lAPCI, pos.): 459.0(M +H). Exanple 7 Preparation
Example 16

Plepafiitior oh§-{(7 Q11 S)-2-(pethostymethy ) byroliiin-i g ¢amonylX ydindlinayl) oxyl-
RI,ZQ-EM&H)?I-?I -benzothiophene-3-carboxamide

CHs

O\ NH

N—cH,

[o]

HaC N
3 \O/\(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, DMSO0-d6) & ppm 1.92 (m, 4 H) 2.56 (s, 3 H) 2.78 (d, J=4.52 Hz, 3 H) 2.97
(m, 2 H) 3.41 (m, 2 H) 3.58 (m, 1 H) 6.59 (d, J=5.09 Hz, 1 H) 7.28 (dd, J=8.76, 1.98 Hz, 1 H) 7.63
(m, 2 H) 7.82 (d, J=8.67 Hz, 1 H) 7.91 (d, J=2.07 Hz, 1 H) 8.01 (s, 1 H) 8.22 (d, J=4.52 Hz, 1 H)
8.33 (d, J=8.67 Hz, 1 H) 8.67 (d, J=5.27 Hz, 1 H). LC/MS (APCI, pos.): 490.2(M"H).



carboxam de /CH 3 This conpound was prepared according
to the synthetic schene depicted and descri bed
Whetosine373N A sol ution of 6-[(7-iodoquinoli n-4-RCi/1B2004/004151
oxy]-L/, 2-dimethyl-1-benzofuran-3-carboxam de 7-A (60
ng, 0.13 mmol), pyridin-4-ylboronic acid 7-B (18 ny,
0.14 mmol), 2M K2CG3 solution (0.2 mM, 0.39 mmol) and
[ (C6Hs)3P]4Pd (10 ng) in DMF (2 m) was heated to 9Q0C
for 4 hours. The solution was filtrated and purified
by a HPLC (D onex System usingy CH3CN H20O (ACCH 0. 1%
40-80% over 30 mnutes to yield the title conpound 7
(13 nmg). 1H NWR (300 MHz, DMSO-d6) d ppm 2.59 (s, 3 H)
2Exgz,g17J452I—lz 3 H 6.58 (d, J527Hz 1 H 7.22

Prgiargion o024 akpy S TUregy il 2OHguOt -l Genastirkns3-
Harbdkahiide8. 05 (dd, J=8.85, 1.70 Hz, 1 H) 8.42 (m 2 H)
8.67 (m 3 H. LOM (APCl, pos.): 440. 1(MtH). Exanple
8 Preparation of HN

N-2-di net hy] -6-[ (7-pyridi n-3-yl qui ng ’n- 4- yl ) oxy] - 1- be
nzof uran-3- carboxam de This coffpqunyl was prepared
according to nmet hods anal ogouso o~ tHose described in

Exanpl e 7, using the appropki ate boronic acid
(pyridin-3-yl boronic acj d) H NMR (300 Mz, DMSO- d6)
d ppm 2.58 (s, 3 H) 2@6 £4.52 Hz, 3H)657(d
J=5.27 Hz, 1 721(NJ848 207Hz 1 H 7.51
5 (dd, J=7.91, 471Hz 7.60 (d, JZO?Hz,

1H
ng,l \(]ﬂgs %]T%Oqﬁ%\ggﬁ—?zgpaggdﬁccﬁg’ Qé% the s;Ttng]ﬁc gcl%%@% (iggicteSd 9% described

Jebvsl Hz, 1 H) 8.40 (d, 3867Hz 1 H 8.60 (dd,
J=4.90, 1.51 Hz, 1 H 8.6BaPes J=5.09 Hzg 1 H 9.05 iras

(d, J=2.26%Hz, 1 H) LC/ MSdpARC, pos. 0. 1('\/I +FQ dioxane
Exanpl °
np Y . _/\S ALY . (/ o
Br /\
94% 17-D
17-A 17-B 17-C

A CHs
N

o N—CHs

o
Q  cH, 0
o ﬁ Cs,COg =
| N\ N/ + N CHa N\ N/
_N HO o) DMSO @N

85%
17-E 17-F 17

10 A solution of 4-chloro-7-bromoquinoline 17-A (1 g, 4.1 mmol) (see Scheme |. general
preparation of quinolines), hexamethyldistannane 17-B (1.35 g, 4.1 mmol) and [(C¢Hs)sP]4Pd (237
mg) in 1,4-dioxane (10 ml) was heated to 105-110°C for 2 hours. The solution was cooled to
room temperature. Column chromatography (hexane/EtOAc 5:1) gave 4-chloro-7-
(trimethylstannyl)quinoline 17-C (1.26 g, 94%).

15 A mixture of compound 17-C (500 mg, 1.5 mmol), 2-bromopyrimidine 17-D (366 mg, 2.3
mmol) and [(CeHs)sPlsPd (87 mg) in 1,4-dioxane (5 ml) was heated to 110°C for 2 hours, cooled
to room temperature and crystallized from dioxane to give 308 mg of 4-chloro-7-pyrimidin-2-
ylquinoline 17-E.
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Preparation of
L/-2-di methyl -6-[(7-pyridin-2-ylquinolin-4-yl)oxy]-1

WO b@n/ped789 an- 3- car boxam deThi s conpound was pPEPEB20EH/004151

according to the synthetic schene depicted and

descri bed bel ow. A solution of

6-[ (7-iodoqui nolin-4-yl)oxy]- L/,

2-di met hyl - 1- benzof ur an- 3- car boxam de 9-A (60 ng, 0.13
mrol ), 2-(tributylstannyl)pyridine 9-B (16 ng, 0.14
mml ) and [ (C6Hs)3P]4Pd (10 nggo.in DVF (2 m) was
heated to 100C for 3 hours. The solution was filtrated
and purified by a HPLC (D onex Systen) using CH3CN H20

(AC()—|A) mid@ire? & 8P7& OB m30 gBgn lﬂﬁrﬁﬁ) t@h?ﬂr&!yﬂxl 5. Bf"ne? £4- S‘eer:zofuran -3-
o 17 WD D ARl s o g B8 i 2 et SO wes
he2tad {cdi20°Cfo82 #8yrs. 2Th[é7utleomdouhﬂ (23.n%D wasl tplatkd by BIBLC TDidkkx System)
9 81 (d, J=8.67 FE,
%075%{3 {fé'\'%p (o‘ % %fg_%vej%gmnu?es ( F{% 5 39
IR5G00 M ZQDWOgjs)@pQ 53 (34p H) RET (5 JFA d J—4 90 Hz, 1
441)0' 22((MJ*=E|)48 I-Exanp’r 68 () 2RM)emar(at J=8187 ¢z, 1 H) 8.07 (m J—8 67 Hz, 1 H) 8.43
R ST PR LD g i dons ot o
il vvas prepared according to the nethods of
%;(Qﬁ, 8l and 1V and net hods anal ogous to those
gl 'Agzpmrwagw@%%&3@@%1 fpngipgees
Gmﬂﬁm@dMeJ .91 Hz, 1 FD 7.28 (dd, J=8.48, 2.07 Hz,
H 7.81 (d, J=8. 67 Hz, 1 H 7.87 (rn A H 8.05 (d,

J=8.69 Hz, 1 H)8.21 (d, J=4.91 Hz N+ﬂ 8.41 (dd,
J=5.10, 3.59 Hz, 1 H) 8.68 (dgyiiﬁégﬁg’ 5.67 Hz, 1 H).
LC/ M5 (APCl, pos.): 426.0(M + mpl e 11
Preparati on of

N-2-di met hyl -5-[ (7-pyri @ Lqui nol-i n-4-yl ] am no] - 1H
-i ndol e- 1- car boxam de conpound was prepared

accordlng to the synthetrc schenes depi cted and

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

'H NMR (300 MHz, DMSO-d6) § ppm 2.56 (s, 3 H) 2.78 (d, J=4.52 Hz, 3 H) 6.61 (d, J=5.27 Hz, 1
H) 7.29 (dd, J=8.85, 2.26 Hz, 1 H) 7.83 (d, J=8.85 Hz, 1 H) 7.91 (d, J=2.26 Hz, 1 H) 8.07 (dd,
J=8.67, 1.70 Hz, 1 H) 8.23 (d, J=4.71 Hz, 1 H) 8.42 (d, J=8.67 Hz, 1 H) 8.46 (d, J=1.70 Hz, 1 H)
8.70 (d, J=5.09 Hz, 1 H) 9.21 (s, 1 H) 9.31 (s, 2 H). LC/MS (APCI, pos.): 427.1(M*H).

Example 19

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

O\_NH
0 (0]

Br N

o

This compound was prepared using methods analogous to those described in Examples
5and6.
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11-A 46% 11-C A sol ution of 4-chloro-7-iodoquinoline
11-A (500 ng, 1.73 mmol ), pyridin-4-ylboronic acid

WA 1008063232 ng, 1.73 nmol), 2M K2CO3 sol uti on (RPCBIBM04/004151

5.19 nmmol) and [(C6Hg) 3P} 4Pd (100 ng) in DVF (5 m)
were heated to 9C0C for4 hours. The sol ution was
filtrated and extracted with Et QAc. The organic | ayer
was concentrated and purified by col unm chromat ography
usi ng hexane / EtOQAc (1/1) to give 193 ng of conpound
11-C. A mxture of conpound 1153C (70 ng, 0.29 mmol),
5-am no- L/, 2-dinethyl-1Hindol e-1- carboxam de 11-D
(59 mg, 0.29 nmml) and 2N HCl (0.2 m, 0.34 nmol) in 3

h"ﬂqe g?/fR (GOGTMHQdDM@d)JdS) ® n@? 5E#W@t é@"%)ki}@lse((él/ 1]9 ?’%S(d J=8.29 Hz,
P o 2y MY 18 B a0 @ B T s s (. 1 )

@EIBIIS\VNHEOp(:Q 3190A8)H) over 30 m nutes. 1H NMR (300

Od6) dppm244(s 3H) 283(d J=4.53 Hz,
8 J 67 Hz, 1 H 7.11 (d,

Prapaggiioppf 6-{(74hy °m°@wn?l§1 -siliqnyl N#@tunftay-‘lﬁeaz@b-opﬁeneﬁ-m

‘taboxdrideJ=5. 67 Hz, 2 H) 7.91 (d, J=8.69 Hz, 1 H) 8.14

(d, J=4.53 Hz, 1 H) 8.20 (s 1 H 8.3g,(d, J=5.29 Hz,

1 H 8.53 (d, J=9.07 Hz, 1 H) 8.640(d, J=5.67 Hz, 2H)

9.07 (s, 1 H. LM (APCl, pos 408. 1( M+H) . Exarrple

12 Preparation of N, 2-dinet h;@:@;wa

[ (7-pyridin-3-ylquinolin-4-yb - 1H~i ndol e- 1-

car boxam de Thi s conpoungd~was& prepared according to

the synthetic schene dep d bel ow and usi ng net hods

anal ogous to those desefi®eédnn Exanple 11. 12-A 1H

NVR (404 our@\@% g:%})aéd%mgz’ehéanétﬁods arﬁ)oggussﬁolz fdse descrlbed in

%Xi’@&%‘aa”"'ﬁ—s 84 2.02 Hz, 1 H) 7.44 (d, J=2.02 Hz 1

L] NWle(soc( Wtz DMBO-08),5 phn8R55s, 3 H) 2iy8 [, 6<4.52Hz, 346 658 (dz/=5.09 Hz, 1
]q% '7'.)21? §-é§'7d2 26 1281 (5 7.7% (8% H¥7.8d (dV=Borfz, (1) 22 ! § H) 8.64 (4,
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-1-benzothiophene-3-carboxamide

CH;
e

Oy NH
[o) S
! AN
N/

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

| o 9
170°C e
NHp EtO
1-A

91% 21-C
o) OH O

OH | |
' Ny OEt NaOH D m
N" - N

21-D 86% 21-E 21-F
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(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 (APClI, pos.): 408.1(M +H).

wWEx@0638393 Preparati on of PCT/IB2004/004151

6-{[7-(2-furyl)quinolin-4-yl]oxy}-N, 2-dinmethyl -1-benzo
furan-3-carboxanm de This conpound was prepared using
nmet hods anal ogous to those described for preparing
Exanpl es 7-9. 1H NVR (400 MHz, DVMSO-d6) d 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 (mg2 H) 7.60 (d, J=2.02
Hz, 1 H) 782(m 2 H 7.95(m 2 H 8.22 (d, J=1.52
Hz, 1 H 830 (m 1 H 8.61 (d, J=5.31 Hz, 1 H. LCOM
(APCl, pos.): 408.1(MH). Exanple 14 Preparation of g

L/ - 2drrethy| 6-[ (7-pyridin-3-yl quijiol i n-4-yl)oxy]-1-b
zot hi ophene- 3- carboxam de This c@ nd was pr H
according to the synthetic DY th ed an & Chs

described bel ow. 5%% 14 A sql oaf
4- chpetip- 7- i degguimal i ne HOT- 2 ‘I , nﬁ h 1),
pyr+ei-Ar—3=yl bo c_acid 1—4—-—@—&-]:2 ng, 1. 1), 2M

K2COgf@ol ution (2.8 m, 5¢d8onmmkd and [ (CeHs) 3P] 4Pd
(100 ng) in DVF [ &) were heated to 9Q0C for 24
hours. The solution was filtrated and extracted wt

Et OACA Mh&Irg of4riedeaniifee21-fiad4Eoh ctd Miaddansheiethur efhowethylene)
Byalonate LB ¢1a50 §B860) miel) YwadSeaid e xARe bathFb ArECA bt 1) rlikutes. The

g‘%ﬂ%ﬁ 234 tljr_lcg gz;fls( %ggrﬁé?%o%gg nﬁﬂ[of Etél—lmsl)c()\gv r\?nthOfstlmng Diethyl {[(4-

®dhghiing)eyninolmethydrnemaignate121-C ( 23.5 g, 91% vyield) was collected as a white solid
kgﬁﬂ oidal ophene- 3- car boxam de 14-D (64 ng, 0.29 mml)

ol ut KOMPBIEEPBLF e ey 1A pdeotinfBeh g stpgrie0 m as

faddedAnth ther fiask. TWeert ihe Isespcenqamuwais Hobted20 28QJT theasplutism bedaee clear and
%Y H@E%én@kag%e*heséééétﬁm”ay ShMRa 4PstdPAEFRGHY 48 (ntiBs, FodRd to 160°C
and slowly poured into 500 ml of hexane. Ethyl 4-hydroxy-8-iodoquinoline-3-carboxylate (18.2 g,
86% vyield) 21-D was precipitated, filtrated, washed with hexane (2 times) and dried.

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

Compound 21-E (5.5 g) was placed in a 100 ml round bottom flask and heated under N,
in an oil bath to 280°C for 10 minutes. 6-iodoquinolin-4-ol 21-F (9.9 g, 69% yield from 21-D) was
obtained as a solid.

Compound 21-F (4.5 g) was dissolved in 50 ml of POCl;. The solution was heated to
reflux for 2 hours. The excess amount of POCl; was removed by evaporation under vacuum.
The residue was neutralized with NH,OH to pH ~7 and extracted with EtOAc. The organic layer
was concentrated and purified by chromatography on a silica gel column using
hexane/ethylacetate (3:1) to give 7.1 g (66% yield) of 4-chloro-6-iodoquinoline 21-G as a yellow
solid.

A mixture of compound 21-G (70 mg, 0.24 mmol), 6-hydroxy-N,2-dimethyl-1-
benzothiophene-3-carboxamide 21-H (54 mg, 0.24 mmol) and Cs,CO; (117 mg, 0.36 mmol) in
DMSO (2 ml) was heated to 120°C for 2 hours. The solution was extracted with EtOAc and
purified by HPLC (Dionex System) using 40-80% CHsCN/H,O over 30 min to give the title
compound 21.
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1H NMR (400 MHz, DVBO-d6) d ppm 2.53 (s, 3 H 2.76 (d,

J=4.80 Hz, 3 H 6.56 (d, J=5. 05 Hz, 1 H 7.27 (dd,

wQ 285688739, 27 Hz, 1 H) 7.49 (dd, J=7.83, 4.80 P&I/1B2004)004151
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 Fh 1 H 823 (m 2 H 8. 31 (d,
J=1.52 Hz, 1 H 8.37 (d, J=8.84 Hz, 1 H 8.57 (s, 1 H)
8.66 (d, J=5.31 Hz, 1 H 9.03 (s, 1 H. LCOM (APC

pos.): 426.1(M +H). Exanpl e 15 Preparati on of
6-[(7-{[(2S)-2-(net hoxynet hyl

pyrrolidin-1-yl]carbonyl }qui At~ n- 4-yl) oxy] -

W 2- di net hyl - 1- benzof ur an- 3- car boxam de Thi s conpound

t.h t e

R R DRRO b Besthes, s e -3 s2FReTy 0. 0 =527 i
H)BL.28 ([dd. {58.88. 20Tiip|1)H) 7P (dy 16-3% 8-8Mlyiz, DHPT. ?ﬁr@'t 9(-2 Qs 1 H) 8.04
%551)@2 (£-18% 853Qin) 2 ﬂrdc}&@@\Pﬁi pBs. g 478LGvAHy Mol ) i n

O m ) was bubb CO gas at roomt enper at ure

nutes. The solution was heated and stirred at

Breparation of 6-[(Bicglaguifalirbéyl) @girNf2-dimethyli -benzciirgra3-caeoxamide
used) for 3 hours, poured into watercand extracted
with Et OAc. The concentratedresi deswas purified by
silica gel columm chromatograp §i ng
hexane/ et hyl acetate/ AcOH (70: 8
15-B (120 ng). A solution of9°cd cﬁmd 15-B (120 ny,
0.57 mmol) in net SCCI s) was heated to refl ux
for 2 mnutes. SCOCl 2 wa ed by evaporation under
vacuum The residue was di ssblved in CH2CI 2. To the
sol ut Tlus compouad g PRePRIed(B oy to nBéhodeanglogayg to those described in
é)?arﬁ‘)me?— “2(1 ”%GM?&W’QEEH%Y bpprébtiateO béribfifanl ptdrmédiste rfgr) theT Bénzothiophene
sol ut s stirred at roomtenperature for 3
PRieATE mpound 15-D (140 ngy) was i sol ated by silica
@NMRQBWH;@W@@@@WM5M51 hid) hex@Ené74EROkc 3 H16.8% (d, 4=5.27 Hz, 1

g%@ dgnJ-%f48 Wﬁ%%—g%@g@d (/28 oF g, PHF%&E@FM 7la§zc!5J£zFst Hz, 1 H)
0 B85 (T3 PG SIS APC) PR AR 80 B) nours) The 11116

compound

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

carboxamide

O\ _NH
NZ | o g
s N

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

Hs
S CH3

___23C

Tetrakis, dioxane CSzCooa DMSO
KoCOg, 110°C, 2h 23.B 63% 110°C, 2h

ng /;

23-A



-J=5.09 Hz, 7.28 (dd,

15 was isolated by HPLC (Di onex System) using 40-80%
CH3CN H20 (0.1 % AcOH) over 30 minutes. 1H NWVR (300

WORS/OIVBO- d6) d ppm 1.84 (m 4 H) 2.58 (s, 3 POT/BB2661/004151
(d, 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, 1 H 7.23 (s, 1 H 7.64
(m 2 H 7.81 (d, J=8.48 Hz, 1 H 7.93 (m 1 H) 8.01
(s, 1 H 834 (d, J=8.67 Hz, 1 H 8.66 (d, J=5.09 Hz,
1 H. LOM (APCI, pos.): 474.2(MtH). Exanple 16

Preparation of 6-[(7-{[(2S)-2g§0ethoxynet hyl)
pyrrolidin-1-yl] carbonyl} qui nolin-4-yl) oxy]- N,
2-di met hyl - 1- benzot hi ophene- 3- car boxam de Thi s
conmpound was prepared according to the nethods

descri bed in Exanple 15, substituti thli'é appropriate
benzot hi ophene internedi ate fo bé&nzof uran

i ntermedi ate (15-E) y2bH NWVR ¢ "CHRMSO- d6) d ppm
. . S, .78 (d, J=4.52 Hz, 3 H
2.97 (m 2I—|)3,41(m 358(@31H)659(d
§776, 1.98 Hz, 1 H 7.63

AX%E@& %Méb e}g%ggﬁé;z( Jslrj)"%szg 9]—4(5‘3'1-6 gﬁg@&z@%% 97 Hz, 1
B8 3&(Ad 8. i 436 '82 dH P! (U'—:SH)Z&OQ-@ JoR.Q4)Hz, [ &) Rag8 (dapeg 85 Hz, 1 H)
9Q§(n) 2 H20r22MVs HINLCERSUPICE pdd): Be@ pamat). on of

5 E/l !dkgerthyl 6-[(7- pyrlmdln2quU|noI|n4yI)oxy] 1

10

15

20

an- 3- carboxam de Thi s conpound was prepared
amoanatibmgf N.8-dimethygkGal(Grpyridin-4-yiguinolindpiloxyd -kendofuran-3-
L6664 bel ow. Tetrakis dioxane O 11Q0C 17-D 17-E
17-F 17 A solution of 4-chloro-7- bromggaw noline 17-A

(19, 41 mol) (see Schene |: geneyal,
NZ o) (0]

g

\_7/

N
This compound was prepared according to the method described in Example 23,

substituting the appropriate benzofuran intermediate for the benzothiophene intermediate 23-C.

'H NMR (300 MHz, DMSO0-d6) 8 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 Hz, 1 H) 7.91 (m, 3 H) 8.00 (d, J=2.07 Hz, 1 H) 8.18 (d,

J=8.85 Hz, 1 H) 8.28 (m, 2 H) 8.72 (m, 4 H). LC/MS (APCI, pos.): 410.10(M+H).

Example 25

Preparation of N,2-dimethyl-6-({6-[2-(1-methylpyrrolidinyl-2-yl)ethoxy]quinolin-4-yl}oxy)-1-

benzothiophene-3-carboxamide

Ha
o
(|3H3 S
(i‘j/\/o N

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

wOH BraP(Ph)s (>\/\Br

) —
CHs; CHs

25-A 25-B

below.
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preparati on of quinolines), hexanethyldistannane 17-B
(1.35 g, 4.1 mol) and [(C6Hs)3P] 4Pd (237 ng) in

waesmgerzane (10 m) was heated to 105-1100C fRECT/BB2004/004151

hours. The solution was cooled to roomtenperature.

Col utm chr omat ogr aphy (hexane/ Et OAc 5:1) gave
4-chloro-7- (trimethylstannyl)quinoline 17-C (1.26 g,
949% . A m xture of conpound 17-C (500 ng, 1.5 mol),
2- bronopyrimdine 17-D (366 ng, 2.3 nmol) and
[(CoHs)3P]4Pd (87 ng) in 1,4-gyoxane (5 m) was heated
to 1100C for 2 hours, cooled to roomtenperature and
crystallized from di oxane to give 308 ng of

4-chl oro-7-pyrim din-2- yd;qw nollne 17-E. A mxt@reéﬁ

17-E (70 ng, 0.29 nmol), 3roxy-
L/, 2-di met eyl - 1- benz @r boxam de 6(*)' ny,
0. 2193 nd Cs O 43 nmol ) o ifis

DMSO ed t0_-1200C for 2 howoss, Jhatitle BBr3
conpoun d)sg\hgg ed by HPL( ﬁ ex Syst eW—’
usi ng 20- 90% CI—BCI\V 0.1 % AcOH) over30 m nutes.

NVR (300%Mz, DMVBO-@6) d ppm 2.59 (s, 3 Heg2. 77 (d.
J=4.14 Hz1 3 H) 6.59 (d, J=4.90 Hz, 1 H 7.22 (d, Q gy

J=8.48Hz,1H)758§|m2H)781(d J=8. 67 1H
8.07 (m J=8. ,N’ 8.43 (d, J=11. 30Hz
8.69 (d, J=4 , 9.21 (s, 1 H 9.31

LG M5 ( APGhs S :CH411 1@M+|) ,@{ﬁnaratl on
of Ho
L/,Z-E@t;rglﬁ [ (7-pyrimdin- Z-ﬁl “4Nyl )oxy] -1

- benzot phene- 3- carboxam de Thi s conpound was
pr epar ed %gor ding to nmethods anal ogous to t%%ose

described I n substituting the appropriate
benzof hiR SPHIOAST ?%é?m Siéampelh InlRBIoR s P o) Wes added Br.P(Ph),

5330 aigredinah®). (Thé-sbiutionlwhstifRed 30Borividmpehiseicd 8) nihytgsmThe solution

ﬁ?s polugS mt% V\%er éé; Oo%eﬁ Wéth gléf]’cb %%Zgnggktmt Wg&géé% c}‘% @a?e? layer was
Dasifieg gntHﬂH@_H pq) than_'pd @a’tracge_dzvﬁg depss dnqﬂ SQ@.)@nd @gr@pentrated to give a
drofle &Znéao&nd% ﬂ:lzﬂolmg‘yb 8.23 (d, J=4.71 Hz, 1 H) 8.42

(d, JA mngure of cor"_rppoundd'gs %d (50]0 1ng 02'(_3'2 ’mo1), '_g-hydroxy-N, 2-dimethyl-1-
benzothiophene-3-carboxamide 25-D (573 mg, 2.6 mol) and Cs,CO; (1.3 g, 3.9 mol) in 6 ml of
DMSO was heated to 120°C for 2 hours. The concentrated residue was purified by silica gel

chromatography column using Hexane/Teac (2/1 to 100% Teac) to offer 6-[(6-methoxyquinolin-4-
yl) oxyl-N, 2-dimethyl-1-benzothiophene-3-carboxamide 25-E (361 mg, 37% yield) as a yellow
solid.

To a solution of 25-E (320 mg) in dichloromethane (2 ml) was added 1.7 ml solution of
BBr; (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-[(6-hydroxyquinolin-4-yl)oxy]-N,2-dimethyl-1-benzothiophene-3-
carboxamide 25-F (250 mg, 77% yield).

A solution of 25-F (70 mg, 0.19 mmol), 2-(2-bromoethyl)-1-methylpyrrolidine 25-B (110
mg crude and Cs,CO3 (94 mg, 1.5 mmol) in DMSO (2 ml) was heated to 120°C for 2 hours. The
title compound, N,2-dimethyl-6-({6-]2-(1-methyipyrrolidin-2-yl)ethoxy]quinolin-4-yljoxy)-1-
benzothiophene-3-carboxamide 25 (21 mg) was isolated by HPLC (Dionex System) using 20-
60% CH3CN/H,0 (0.1 % AcOH) over 30 minutes.
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8.70 (d, J=5.09 Hz, 1 H 9.21 (s, 1 H 9.31 (s, 2 H.
LC MS (APCl, pos.): 427.1(M +H). Exanple 19

woe@paexsd on of PCT/IB2004/004151

6-[ (7- bronoqui nol i n-4-yl)oxy]-N, 2-di met hy- 1- benzof ur an
- 3-carboxam de This conpound was prepared using

nmet hods anal ogous to those described in Exanples 5 and
6.1H NVR (300 MHz, DMSO-d6) d ppm 2.58 (s, 3 H 2.76
(s, 3H 6.56 (s, 1 H 7.20 (d, J=8.29 Hz, 1 H 7.60
(s, 1 H 7.77 (dd, J=14.51, 885 Hz, 2 H) 7.92 (s, 1

H 8.22 (m 2 H 8.63 (s, 1 H. LCM (APCI, pos.):
411. O(M+H) . Exanpl e 20 Preparation of

- \ . S -

TSI ol S by 20 o 255 e o

Bieé far &) #s18ng {Her2nidz Holdls3-8hamog blud- 12 d™: Kaldlet-77 (M, .5 H) 6.50 (dd,

des6r, B8 ¢z N HEX amph eSHH7.89 1,61 Hmrbti(\{hdﬂ,?zgkﬁg(sgglﬂz Hg H) g.z&b (s, 1 H) 8.46
S . ) =4. ’

@\E%%ﬁzﬁﬁq@éﬁigép @ ?%33%?6@’@,)' 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

Ekafipif4e(d, J=5.27 Hz, 1 H).LC MS (APCI, pos.):

8-’%"@5”- iop E%ﬁ'ﬂ?‘ﬁ?ﬂ%‘lfﬁﬂ& épﬁ%—i—&ﬁéx@&-k&%il?l];thyM -benzothiophene-3-

tarpaxamidet hyl - 1- benzot hi ophene- 3- car boxam de Thi s

conmpound was prepared according to theuysynthetic

schenme depicted and descri bed bel ovy 50 oc 21-A 91%
21-CPOCI 3 reflux 21 21-G 66% /©E§ |
o] S

\ CHs

o}
Hac/ Ny
NG

This compound was prepared according to methods analogues to those depicted and
described in Example 25.
'H NMR (300 MHz, DMSO-d6) 8 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, J=9.23, 2.83 Hz, 1 H) 7.53 (d, J=2.83
Hz, 1 H) 7.81 (d, J=8.67 Hz, 1 H) 7.88 (m, 2 H) 8.22 (d, J=4.52 Hz, 1 H) 8.46 (d, J=5.09 Hz, 1 H).
LC/MS (APCI, pos.): 379.10(M"H).
Example 27
Preparation of 6-[(6-hydroxyquinolin-4-yl)oxy]-N,2-dimethyl-1-benzothiophene-3-
carboxamide

CH
o L.

NH
(o) S
)
P
N

This compound was prepared according to methods analogous to those depicted and
described in Example 25 using the appropriate 4-chloro-quinoline intermediate.
H NMR (300 MHz, DMSO-d6) 8 ppm 2.61 (s, 3 H) 2.84 (d, J=4.52 Hz, 3 H) 6.55 (d, J=5.09 Hz, 1
H) 7.29 (dd, J=8.85, 2.26 Hz, 1 H) 7.36 (dd, J=9.14, 2.73 Hz, 1 H) 7.49 (d, J=2.64 Hz, 1 H) 7.88
(m, 3 H) 8.28 (d, J=4.52 Hz, 1 H) 8.47 (d, J=4.90 Hz, 1 H) 10.14 (s, 1 H). LC/MS (APCI, pos.):
365.10(M"H).
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A m xture of 4-iodoaniline 21-A (14.5 g, 66.2 nmol)
and di et hyl (ethoxynethyiene) malonate 21-B (14.5 g,

w®@g003/06a18d ) was heated in an oil bath to 1700CPEDIB240H/004151

m nutes. The reaction m xture was poured into 200 m

of EtOH slowly with stirring. Dethyl {[(4-

i odophenyl ) am no] net hyl ene} mal onate 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 nl) wag.added into the flask.
When t he suspensi on was heated to 2300C the sol ution
becanme cl ear and Et OH was generated. The reaction was
gld ggto stay at 2500C for 45 m nutes, cooled to

and_sl ow oured into 500 of hexane.
Reopg iR o1 G117 PUUGEN R ne A3 Ry Hnastyranghiopyboxamide
yield) 21-D was precipitated, f||t5ate/°& washed with
hexane (2 tinmes) and dried. Conmpoung -D (6.0 g) was
treated with 20% NaOH (100 m ) A#n_a{m xed sol vent of
MeOH (200 m) and THF (80 m)
overni ght. The solution was gcitified with 2N HCl to
pH-6. 4-Hydr oxy- 6- |odoq e- 3-carboxylic acid 21-E

. : jd by filtration.
Conpound 21-E (5.5 Q) w¥@

#ed in a 100 m round
bot t o |E E&ﬁ&uﬁ@ dabpRb&SEy H&gﬁﬁngl}gtHe@yﬂﬂet@'sbhéﬂ%tdé{)fc@d and described

2800C m nut es. 6-1 odoqui nol i h-4-ol

BYYWyi eI d from 21-D) was obt ai ned as a solid. Con'pound
21-F (4.5 g) was dissol ved mso 45m2 of P FBO The

sol ut Lsn was heat e refly 2 ho EEX C @EIBEIOH
amount_ af POEI 3 Bas Ueﬂ%ved—@—evs*ma nder ,

mjcrowave

PRL
va¥ifum” e resi dee” was neutmeaddnged W t h I\PH4(}I t O Rérc, 45 min.
~7 ang, extracted vvlth Et OAc. The organi c kgyer was
concentrated and purlfl ed by chromat c§faphy on a

silica gel col um usi ng hexane/ et hyl gceg ate (3:1) to w
give 7. (66% yi el d) of 4-chloro-6-3gddqui nol i ne/@5§ CHs
21-G as yeI | ow solid. A mixture qpound 21- G CHs

g, | 9% 6- hydrc@fsj/ 2ucettvrechy | - L
MeO reflux MeO N” HCu, g

28D

28-E (>90% from C) 53%

28

A mixture of 3-methoxyaniline (25 g, 204 mmol) 28-A and diethyl (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 oil bath and phenyl ether (70 ml) was added into the reaction mixture. The oil bath was
preheated to 270°C. The reaction was heated at 270°C (oil bath temperature) for 15 minutes. The
reaction mixture was poured slowly into 800 ml of hexane with stirring. Ethyl 4-hydroxy-7-
methoxyquinoline-3-carboxylate 28-C was precipitated, filirated, washed with hexane and dried
(28.4 g, 56% yield).
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25

benzot hi ophene- 3-car boxam de 21-H (54 ng, 0.24 nmol)
and Cs2C33 (117 ng, 0.36 nmol) in DVBO (2 m) was

whembioB780 1200C for 2 hours. The sol uti on wasPCT/IB2004/004151

extracted wth Et CAc and purified by HPLC (Di onex
Systen) using 40-80% CH3CN H20 over 30 min to give the
title conpound 21.1H NMR (300 WVHz, DVBSO d6) d ppm 2.55
(s, 3H 2.78 (d, J=4.52 Hz, 3 H 6.55 (d, J=5.27 Hz,
1 H 7.28 (dd, J=8.85, 2.07 Hz, 1 H 7.79 (dd,
J=16.39, 8.85 Hz, 2 H) 7.89 ( %JZO?HZ 1 H 8.04
(m 1 H 822 (s, 1 H 863 (m 2 H. LOM (AP,
pos.): 475.0( M+H). Exarrpl e 22 Preparation of

E/ [ (26é|388ﬁ(ﬁ1uﬁfrb?l-rggur@o gﬁé) %ngr gﬂ? 03 eeql')nms40cr8| o EtOI_CI{HZO (1:1)

wess hpate¢;aqyemlcaayw¢ dp n‘g%O%Qa fore®th @@@Jt%ﬁq al hgomixture weR o@@led to room

@ensrggd%%obred tﬁbamém A}é:nlem@enuizeloulnthncs:;:tofrhleh pRIPPEr ARG RS with NaCl.
z uran I nter nzot ni o

i S e, Sy ReRE Wil KR soatid ERERE fgoeid 3.1 g of 7-

Rleﬂi8xy@s|nol[h -4-)] 28-D745 g()id. J=4. 52 Hz, 3 H) 6.54 (d, J=5.27

J 2 Ogl%JunE]zs(:ﬂgr @‘\ﬁas%ﬁssol% fif édzml(éf F"d)CI 'ﬁ% 4o‘iirt|on wla_s heated to

gfigafor ﬁqhomrsH)Thg eg(geserﬂmogntl_q)f q_C‘dy%@ rc—:-mg@d byp%\@pgratlon under vacuum.
$8DreBitiDd whd neutrxizap with RB,dM epat ot amhextrbicted with EtOAc. The organic layer

gé%g?%cgﬂ'?}a@éil aga[%ﬁnf%xrlbﬂ,l ghréqn\#ogﬂélﬁlo'énn gt ¥|,c)aO)8é] Jolenn using

ophene ound

p@@p@lﬂbﬂa@ﬁﬁi%@dh) togitech-§ @ ef sghtar %@W@%Mé\ﬁ@%ﬁﬁlﬁ a5 yellow solid.
bel owalkhiddve Qagoﬁh BHz1.4 DY@ 5 6hmd)) pl@fﬂyaroﬁyzN,(ZSdlm&hyW benzofuran 3-

fi{a?xag“i%_%é:, (1 Z%@nd')iqub%sz}?%afg Pnf 1 rgmgg mgidra o iIBTR/IS% was heated to

J200C (ot 2H1mprslpdﬂye08nm8va(ed andex@a8Bd with EtDAd) S8ic2gel (Chnomatoemphy using
é‘;/g ﬁe(ﬁl@bHACITE%ﬁeréoq M3 c(f/éFfﬁl  metRS§quinolift481)&Q4-M2idihethyl-1-benzofuran-3-

reparation o
E?rb‘.?@ﬂ‘i'q?é’tsrﬁ/l -6-[ (6-pyridin-4-yl quinolin-4-yl)oxy]-1
- benzwé Uraansudpercivn b af aré-[(femdthoxgquiaoiip-duyt) oy 2-gimetpyat exdnzofuran-3-

AGERLA A%t (111G, T8N HSSEL RRE dube FXPRPLERES ( 1M in CHoCL) at -
78°C. The solution was stirred at room temperature for 6 hours. To the solution 20 ml of toluene
was added into, heated to reflux 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-d6) & 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, 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 H) 7.92 (d, J=4.52 Hz, 1 H) 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).

Example 29

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

CH
o [ °

NH
N\ CH3
fo) S

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

2§\ /i

Hac\o

Example 28.



substituting the appropriate benzofuran internedi ate
for the benzot hi ophene internediate 23-C. 1H NVR (300

WORESORIVEBO- d6) d ppm 2.62 (s, 3 H) 2.84 (m 3 MT/BE2B6H004151
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15
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(d, J=4.52 Hz, 3 H 6.66 (d, J=5.27 Hz, 1 H) 7.38 (dd,
J=8.85, 2.26 Hz, 1 H 7.91 (m 3 H 8.00 (d, J=2.07
Hz, 1 H 8.18 (d, J=8.85 Hz, 1 H 8.28 (m 2 H) 8.72
(m 4 H. LM (APCI, pos.): 410.10(M+H). Exanple 25
Preparation of

N, 2- di met hyl - 6- ({6-[2- (1- met hy},pyrrolidinyl-2-yl)ethox
y] qui nol i n-4-yl }oxy) - 1- benzothl ophene- 3- car boxam de
Thi s conmpound was prepared accordl ng to the synthetic

PR BRI G S8R T 2 e A ppbE Syl S W 67 @

riFbRY Hznt H) ERP on.ohil héhel (= 4ﬁ Wz, dY 7R8d e/ B0ZPzph i3 7.78 (d, J=8.48

(|$§Q H07.90¢8 Joa18d hz, THE 830! &tj=004WasS 1H)i g8, 8t5.3708 1 H). LC/MS

er at.u 0O m nutes. The sol ution was poured
|(ﬁf’ 'ﬁ%&)ejrg’e%@gY'd%fl ed with Hal to pH-2 and extract ed

viExamples3c. The water |ayer was basified with NHAOH to

Fifeplar@fith VN2 Btk 1 (7,3 Beol S0 iind MAEF by R Benzofurary -

rGaYA®Id% conpound 25-C (500 ng, 2.6 nol),

6- hydroxy-L/, 2-dinethyl-1- o, CHs

benzot hi ophene- 3- car boxam de 25-D ( 1 ng, 2.6 nol)
and Cs2C3X3 (1.3 g, 3.9 mol) in n, DMBO was heat ed
to 12Q0C for 2 hours. The con r#&t ed residue was
purified by silica gel chr graphy col um usi ng
Hexane/ Teac (2/1 to 100%q Ao offer

6- [ (6- met hoxyqui nol i n- & lyl) Oxy] - N,
2 oL Rl S RS e cesrtea
ZExape82®, iy pnd h7.di chl oromet hane (2 m) was added 1.7

mlH l@l\ﬁ’lj{ '(’éoio‘m-lz?BMSO-dG) 5 ppm 2.59 (s, 3 H) 2.77 (d, J=4.33 Hz, 3 H) 7.23 (d, J=9.61 Hz, 2
H) 7.63 (s, 1 H) 7.81 (d, J=8.48 Hz, 1 H) 7.89 (d, 2 H) 8.00 (d, J=2.83 Hz, 1 H) 8.20 (d, J=8.67
Hz, 1 H) 8.41 (d, J=8.67 Hz, 1 H) 8.48 (s, 1 H) 8.68 (d, J=5.27 Hz, 1 H). LC/IMS (APCI, pos.).
426.10(M"H).

Example 31
Preparation of N,2-dimethyl-6- [(7-pyr|d|n-2-yl)qumolln-4-yl)oxy} ~1-benzothiaphene-3-

carboxamide

NH
CH,
o S
|

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

i

N7/

N

Example 10.

'H NMR (300 MHz, DMSO-d6) & ppm 2.56 (s, 3 H) 2.78 (d, J=4.52 Hz, 3 H) 7.30 (dd, J=8.85,
2.26 Hz, 1 H) 7.39 (dd, J=7.54, 4.71 Hz, 1 H) 7.83 (d, J=8.85 Hz, 1 H) 7.92 (m, 2 H) 8.18 (d,
J=7.91 Hz, 1 H) 8.23 (d, J=4.90 Hz, 1 H) 8.38 (s, 2 H) 8.67 (m, 2 H) 8.71 (dd, J=4.80, 0.85 Hz, 1
H). LC/MS (APCI, pos.): 426.10(M+H).



10

15

20

BBr3 (1M in dichloronmethane) at - 780C. The sol ution
was stirred at roomtenperature overnight. The

w0 2@sn6089 was quenched with MeOH The resi due MEBIB2004/004151

purified by a silica gel columm using 2- 5% MeOH in

CH2CI 2 to give 6-[(6-hydroxyquinolin-4-yl)oxy]-

L/, 2-di net hyl - 1- benzot hi ophene- 3- car boxanm de 25-F

(250 ng, 77%yield). A solution of 25-F (70 ng, 0.19

mol ), 2-(2-bronoet hyl)-1-nethyl pyrrolidine 25-B (110

mg crude and Cs2CC8 (94 ny, 1._mmol) in DVSO (2 m)

was heated to 12Q0C for 2 hours. The title conpound,

L/, 2-dinethyl-6-({6-[2-(1

'EQEE %lapyrrolidin-2-yl )ethoxy]qw noI | n-4-yl}oxy)-1 -
hene- 3- car boxani de 25 was_i sol at ed

Byenapatien CON GOy GE-ApYS R DaEo bR PBERHIB BRI o6
AefBokarpider 30 ni nutes. 1H NVR (300 Mz, DMSO-d6) d ppm
1.60-1.84 (m 4H) 2.06 (m 2 H) 230&.@, 3 H 2.55 (s,
3 H 2.63 (m 2.H 2.78 (d, J452°§Hzm 3 H 3.29 (m 2
H 4.12 (m .5 H 4.77 (m .5 ~50 (dd, J=8.67,
3.58 Hz, 1H)724(m1H)7 CthH) 7.50 (m 2
H 7.84 (m 3 H 8.22 (s, 1 8.46 (d, J=5.09 Hz, 1
H. LM (APCl, pos.): O(MtH) . Exanpl e 26

Prepar ati on of N
6- [ (6- met hoxyqui nol i n- | ) oxy] - N, 2-di nmet hyl - 1- benzot h

| ophenRgs Iompéaling %”brgﬁaréa"' b&coRfHIPS st iR SanBib§RA rt@ Ghose described in
accordlng to met hods anal ogues to those depicted and
FELEREHLd i n Exanpl e 25. 1H NMR (300 MHz, DMBO-d6) d

P VR (350 sz, VMS(-d8), § Bont 8.43 Js; 3HE283, J34.39) HA 381 6(36,(s.3 H) 6.62 (d,

0 4( -
’i)l?_ﬁa 1Fﬂ7TéT§d 9%?819%@3 aﬁﬁ% dzgﬂriué; 8%73—7 ’g'ﬁwgz m, 1
H 817 rn)zwgzé %J—@%HW It8.38; (o y=6703gHdz, (1 H) 855K, BHPSEO (d, J=0.04
(Hi, 1 Q):zihﬁ(zn Hiz) 9321@ 181) A /018 (ARGIDpdRY: 4d8.20Mm+H).. LT/ M5
e 3R0S - )i 379.10(M +H). Exanple 27 Preparation of
- dr oxyqui nol i n-4-yl )oxy] - N, 2-di net hyl - 1- benzot h
iP@gpmt@ngxf NZ=dimethy h$-{{&-(pyridin-2-ylmethoxy)quinolin-4-yljoxy}-1-benzofuran-3-

carboxamide

3

o FHs
NH

~CH;,

This compound was prepared according to the reaction scheme depicted below.

33-B Q  CHy
NH
\ CH, Cl N\ CHs
o) 0]
~
/ N/

HO N 032003 DMF
110°C

33-A 33

'H NMR (300 MHz, DMSO0-d6) 8 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, 1 H) 7.78 (d, J=8.48 Hz, 1 H) 7.92 (d, J=4.52 Hz, 1 H) 8.21
(d, J=9.23 Hz, 1 H) 8.53 (m, 3 H). LC/MS (APCI, pos.): 441.20(M+H).
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Thi s compound was prepared accordi ng to net hods
anal ogous to those depicted and described in Exanpl e
WQ@2008063189 t he appropri ate 4-chl oro-qui noli ne PCT/1B2004/004151
internmediate. 1H NVR (300 MHz, DMSO-d6) d ppm 2.61 (s,
3 H 2.84 (d, J=4.52 Hz, 3 H 6.55 (d, J=5.09 Hz, 1 H
7.29 (dd, J=8.85, 2.26 Hz, 1 H 7.36 (dd, J=9.14, 2.73
Hz, 1 H 7.49 (d, J=2.64 Hz, 1 H 7.88 (m 3 H) 8.28
(d, J=4.52 Hz, 1 H) 8.47 (d, J=4.90 Hz, 1 H) 10.14 (s,
1 H. LM (APCl, pos.): 36%730(M +H). Exatpl e 28
Prepar ation of 6-[(7-hydroxyquinoline-4-y
)oxy] N, 2- di net hyl - 1- benzof ur an- 3- car boxam de Thi s
¢ng was prepared according to the synthetic

Prfeﬁa?t'°2?g}"’%€'mi‘§}"dﬁ'&ﬁ&\a ey BeaRAgPg psuoRyF 1 Senzoturan-s-

pdrboxdndtibier 1800C, 45 min. 28-A 28-B 56% 28-C 28-G
BBr3 28 A m xture of 3-nmethoxyanili Re €25 g, 204 mmol )
28- A and diethyl (ethoxynethylene) nmaf'onate (44 g, 204
mol ) 28-B was heated in an oil F
m nut es. Et OH was generat ed wher
reached 1320C and col | ect ed. reaction flask was
noved away from oil batd apd pghenyl ether (70 m) was
added into the reacti oS%Nm xture. The oil bath was
H,C

3
2 tenperature

This compound was prepared according to the methods depicted in Example 33,
substituting the appropriate thiazoly! intermediate for the pyridyl intermediate (33-B).
'H NMR (300 MHz, DMSO-d6) & 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, J=8.57, 2.17 Hz, 1 H) 7.29 (dd, J=9.04, 2.45 Hz, 1 H) 7.49
(d, J=2.64 Hz, 1 H) 7.56 (d, J=2.07 Hz, 1 H) 7.58 (s, 1 H) 7.78 (d, J=8.48 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,CO; {175 mg, 0.54 mmol) in DMF (2 ml) was
stirred at room temperature for 1 hour. To this solution was added a solution of 6-[(7-

hydroxyquinolin-4-yl)oxy]-N,2-dimethyl-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 20-60% CH;CN/H,O over 30 minutes to yield compound
C.

CH,
ON—NH
H
0 N,
CH3 d CH3
CHy Ry~ 0
fo)] N/ Cs,CO3, DMF
C

Example 35
Preparation of N,2-dimethyl-6-{[7-(2-pyrrolidin-1-ylethoxy)quinolin-4-ylJoxy}-1-benzofuran-

3-carboxamide
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preheated to 27C0C. The reaction was heated at 2700C
(oil bath tenperature) for 15 m nutes. The reaction

woroos6xs3mas poured slowy into 800 m of hexaPer/mB206/004151

stirring. Ethyl 4-hydroxy-7-

met hoxyqui nol i ne- 3- car boxyl ate 28-C was preci pitated,
filtrated, washed with hexane and dried (28.4 g, 56%
yield). A solution of conmpound 28-C (4.2 g) and KOH (3
g, 3eq.) in 40 mM of EtOH H20 (1:1) was heated by

m crowave to 18C0C for 50 minyfes. The m xture was
cooled to roomtenperature, poured into water (100
m), neutralized with AcOH to pH 7 and saturated with
NaCl. The solution was extracted w th '}EhsIF (3 x 300 m)
and concentrated to yield 3.1 g of 7;

nmet hoxyqui nolin-4-ol 28-D as a s CGompound 28-D
(7.4 g) was dissolved in 20rr1 3. The solution
was heated to reflux for 2 . The excess anmount of

POCI 3 was renoved by{eyapor a or} under vacuum The
reS| due was neutralized WYfh NH4OH to pH ~7 and

ENMB BIMIE IS0 PPrm .63 {mathHE 2 Aajrerd Wba 79 (m, 5 H) 4.19 (t, J=5.75
42RGPBiI7AH axisamqthum 1. n@gxdbﬁs@rpmm@gm)pﬁm @8 £9.14, 2.54 Hz, 1 H)

s DR D R e,

4:@12!3611:1 $bll) 8.82 (dAJTh. 3t Wlm, & l-k)zf LOBISEARCI, posy); 447.25(Virtthl ) |
- L/, 2-di net hyl - 1- benzof ur an- 3- carboxam de

73r ) and Cs2
Rtepaypti %@“ﬂ’é -

S\ -{2marphplin-¢- M}e{hgxwgmnglm 6@”?’8@ 1-benzofuran-

3-Barboxdmhide and extracted with EtOCAc. Silica gel
chr omat ogr aphy usi ng 2% MeOH CH2Cl 2 off@red 1.4 g of

6-[ (7- met hoxyqui nol i n-4-yl ) oxy] -
L/, 2-di net hyl - 1- benzof ur an- 3- car, e 28-G To a

suspenS|on of 6-[(7- nethoxqu|n )oxy]

L/, 2-di met hyl - 1- benzgfur an- oF: rboxam de 28-G (1.4 g,
38mm|)inCH2CIZ@ add Ojm of BBr3 ( 1IMin
Th

CH2Cl 2) at - 780C é/\ﬁltlon was stirred at room
tHenB (300UMIdZ, DBISCBAE) Suppe. 2.57 (s t3kd) 2578 (o, Bt 330 (M 4 1dF 3.53 (m, 4 H) 4.21

@OJ—FgﬁﬁzV@%@ﬁjﬂ@dJJS%%z hapt, @é’gﬁ c) H)%f:i?% }967 fhz hPH’)fﬁss (d, J=1.88
qu enched Wi t racted wit
B o) andl (oRBEAtEal &0 1% (i & 313h‘¥ t1| i) %th%ﬂb%?r’d*'éé H) 8.52 (d,
(5.2 Hp) 1 8. EC/MSI(ABCI, Add.)NMR 1080H)MHz, DVBO- d6) d ppm
. 5"§ |£Q7 J=7.35 Hz, 3 H 2.76 (d, J=4.52 Hz, 3 H) 6.28
Pre’paration of 6-({7-[2-(dimethylamino)ethoxy]quinolin-4-yl}oxy)-N,2-dimethyl-1-

benzofuran-3-carboxamide
CH;

/
NH
CH;
o (o]
r C0
N
He” ~"No N/

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 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
(d, J=2.26 Hz, 1 H) 7.55 (d, J=2.07 Hz, 1 H) 7.78 (d, J=8.48 Hz, 1 H) 7.93 (d, J=4.52 Hz, 1 H)
8.16 (d, J=9.23 Hz, 1 H) 8.52 (d, J=5.09 Hz, 1 H). LC/MS (APCI, pos.): 420.20(M+H).
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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, H 7.77 (d, J=8.48 Hz, 1 H 7.92
W@ 0050639392 Hz, 1 H) 8.11 (d, J=9.04 Hz, 1 H BCHB20wL004151

J=5.27 Hz, 1 H) 10.23 (s, 1 H. LC M (APCl, pos.):

349. 10(MH—I) Exanpl e 29 Preparation of
6-[ (7- met hoxyqui nol i ne-4-yl)oxy]-N, 2-di net hyl - 1- benzof
ur an- 3- car boxam de H3C- Thi s conpound was prepared
according to met hods anal ogous to those described in
Exanple 28. 1H NMR (300 MHz, DMBO-d6) d ppm 2.57 (s, 3
.76 (d, J=4.52 Hz, 3 H 3.87 (s, 3 H 6.37 (d,
5 27 Hz, 1 H 7.20 (m 2 H 7.35 (d, J=2L5 Hz, 1 H

EX%gk%8J207HZ 1H 7.78 (d, J=8A8 Hz, 1 H 7.92
:g)aza;tlopﬁaf Ng2- %neth%-ﬁg—(% ledlnﬂdgetpoxmnqwmxy}-s -benzofuran-3-
adoramidd0 Preparati on of

2-di met hyl - 6-{(7-1, 3-thiazol -2-yl)qui nol i n-#4-yl)oxy}
- 1-benzof uran- 3- car boxam de This conpoul

described in Exanples 7-9, 13, and
MHz, DVSO d6) d ppm 2.59 (s, 3 H
3 H 7.23 (d, J=9.61 Hz, 2 H 7.6
J=8.48 Hz, 1 H 7.89 (d, 2 H) J=2.83 Hz, 1 H)
8.20 (d, J=8.67 1 H 8. (N3=8. 67 Hz, 1 H) 8.48
(s, 1 H 8.68 ( J527Hz JLC M5 (APCl, pos.):
426. 10(M +H) . Exanple-31¢ e

N 2 dITHBtd@prOl(ﬁ*rd[ Was prgpared Ee&r%g)mtmétﬁdsdsmné}oydn)sdmyﬂaosﬂa described in
é %g hene 3- carboxam de This conmpound was
re

accordi ng to nmethods anal ogous to those
a@wﬁ (66QiMHg, DMSO-d6) & ppm 1.32 (m, 2 H) 1.45 (m, 4 H) 2.42 (m, 4 H) 2.57 (s, 3 H) 2.67

(t, J=5.84 Hz, 2 H) 2.76 (d, J=4.52 Hz, 3 H) 4.18 (t, J=5.84 Hz, 2 H) 6.37 (d, J=5.27 Hz, 1 H) 7.16
(dd, J=8.48, 2.26 Hz, 1 H) 7.22 (dd, J=9.14, 2.54 Hz, 1 H) 7.35 (d, J=2.45 Hz, 1 H) 7.55 (d,
J=2.07 Hz, 1 H) 7.78 (d, J=8.67 Hz, 1 H) 7.92 (d, J=4.71 Hz, 1 H) 8.15 (d, J=9.23 Hz, 1 H) 8.52
(d, J=5.09 Hz, 1 H). LC/MS (APCI, pos.): 460.20(M+H).

Example 39

Preparation of N-butyl-6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-1-benzofuran-3-

/_/\ ot

H

7.81 (d,

carboxamide

CH,

~
N 7

This compound was prepared according to methods analogous to those described in
Examples 33-38.
'H NMR (400 MHz, DMSO-d6) 8 ppm 0.76 (t, J=7.45 Hz, 3 H) 1.22 (m, 2 H) 1.38 (m, 2 H) 2.46 (s,
3 H)3.13(m, 2 H) 3.77 (s, 3 H) 6.27 (d, J=5.31 Hz, 1 H) 7.07 (dd, J=8.46, 2.15 Hz, 1 H) 7.13 (dd,
J=9.09, 2.53 Hz, 1 H) 7.25 (d, J=2.53 Hz, 1 H) 7.45 (d, J=2.02 Hz, 1 H) 7.63 (d, 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/MS (APCI, pos.):
405.20(M+H).



10

15

20

Exanpl e 10. 1H NWR (300 MHz, DMSO-d6) d ppm 2.56 (s, 3
dd, J=8

H 2.78 (d, J=4.52 Hz, 3 H 7.30 (dd, J=8.85, 2.26 Hz,
wa 2045083739 (dd, J=7.54, 4.71 Hz, 1 H) 7.83 (d,POEBB6+004151

Hz, 1 H 7.92 (m 2 H 8.18 (d, J=7.91 Hz, 1 H) 8.23

(, J=4.90 Hz, 1 H) 8.38 (s, 2 H) 8.67 (m 2 H 8.71

(dd, J=4.80, 0.85 Hz, 1 H). LC/MS (APCI, pos.): 426.1

O(M+H) . Exanpl e 32 Preparation of
N, 2-di met hyl -5-[ (7-pyri di n-2-yl)qui nolin-4-yl)am no]-1
Hindol e-1- carboxam de This ggmpound was prepared
according to nethods anal ogous to those described in
Exanple 11. 1H NWR (300 MHz, DMBO-d6) d ppm 2.43 (s,

8 (d J433Hz 3 H) 636(s 1H 662(d

13 (dd J=8.76, 98 Hz, 1

(’mparat-m} of/6- [ﬂ Woxy&@nemﬂl)oxyl ?f}“e?hM wmﬂ% Benfvfuran-?»-
cafboxamRle 8. 29 (d, J=8.67 Hz, 1 H) 8.38 (d, J=6.03 Hz,
1 H 855(s, 1 H 8.60 (d, J=9.04 Hz, H 8.71 (m 1
H 9.71 (s, 1 H. LC M (APCl, pos.): 20( MtH) .
Exanpl e 33 Preparation of .
L/, 2-di methyl -6-{[7-(pyridin-2-yl xy)qui nol i n-4-yl
] oxy}-1 -benzof uran-3- carboxam.de fhis conpound was
prepared according to the read 3 ] [
bel ow. 33-B 1100C 33 33-A 1H KM 00 MHz, DWVSO d6) d
ppm 2.57 (s, 3 H 2.76 (d, JF4.52 Hz, 3 H 5.35 (s, 2
H 6.39 (d, J=5.27 Hz, N17 (dd, J=8.48, 2.07 Hz,
1 H 7.36 (m 1H)H,Z.\4 Jz2L5 Hz, 1 H) 7.45 (d,
J=5.84 Hz, 2 H 7.56 (d, YUJM88 Hz, 1 H 7.78 (d,

J=8. 48hisirompousy wesgrerated geeardmg tppmethiodpfiangogops to those described in

Examples 33-39.

H NMR (400 MHz, DMSO-d6) 5 ppm 2.64 (s, 3 H) 3.88 (s, 3 H) 6.40 (m, 1 H) 7.11 (m, 1 H) 7.21
(m, 2 H) 7.35 (d, J=2.53 Hz, 1 H) 7.60 (d, J=2.27 Hz, 1 H) 7.79 (m, 2 H) 8.13 (d, J=8.34 Hz, 1 H)
8.17 (m, 1 H) 8.32 (dd, J=4.80, 1.01 Hz, 1 H) 8.53 (t, J=4.29 Hz, 1 H) 10.53 (s, 1 H). LC/MS

(APCI, pos.): 426.10(M-+H).

Example 41

Preparation of N-butyl-6-[(7-hydroxyquinolin-4-yl)oxy]-2-methyl-1-benzofuran-3-
carboxamide

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

Example 28.

"H NMR (400 MHz, DMSO-dg) 5 ppm 0.86 (t, J=7.45 Hz, 3 H) 1.31 (m, 2 H) 1.47 (m, 2 H) 2.56 (s,
3 H) 3.23 (m, 2 H) 6.28 (d, J=5.05 Hz, 1 H) 7.14 (m, 2 H) 7.19 (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=5.68 Hz, 1 H) 8.11 (d, J=9.10 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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(d, J=9.23 Hz, 1 H 853 (m 3 H. LM (APCl, pos.):
441. 20( MtH) . Exanpl e 34 Preparati on of

wO@saeaTee hyl - 6- {[ 7- (t hi azol - 2- yl net hoxy) qui noPCTEBRo§4/G04151

oxy}-1- benzof uran-3- carboxam de This conmpound was
prepared according to the nmethods depicted in Exanple
33, substituting the appropriate thiazolyl
internediate forthe pyridyl internediate (33-B). 1H
NVR (300 MHz, DMSO-d6) d ppm 2.57 (s, 3 H 2.62 (s, 3
H 2.76 (d, J=4.52 Hz, 3 H %723 (s, 2 H) 6.38 (d,
J=5.27 Hz, 1 H 7.17 (dd, J=8.57, 2.17 Hz, 1 H 7.29
(dd, J=9.04, 2.45 Hz, 1 H 7.49 (d, J=2.64 Hz, 1 H)

Eé_ﬁ%édzJ207l—|z 1 H) 758(S 1 H 7.78 (d, J=8.48
lazpaljmg QI;G ﬁg (éllilo#&)qwng eléﬂ%@ll\f 2- al(%e%yH% L{@Ez%(aw%arboxamlde
GENERAL SYNTHETI C SCHEME FOR THEQ @PARATI ON OF THE

ol ution of anm ne B

(0.27 nmol) and Cs2C08 (175 g %4 nmol) in DVF (2
m) was stirred at roomtmature for 1 hour. To

this solution was added tion of 6-[(7-

hydr oxyqui nol i n- 4-yl') oxy}-

L/, 2-di net hyl - 1- benzof urGn- 3- car boxam de A (70 ng,

0. 18 mlc)ambéhn%s(p}eﬂ&ad ackBiRing b WidtifRs %ﬁo{)b@@tt@ ¢hos@ described in

1200C for hours. The solids were renoved
Exqﬂenl%sﬁ%‘w The residue was purified by HPLC usi ng
FONBIBY@ CHA/NESD-dy) §IppB(2.65i (B8 I8)2. Mo(dw:elw HzOBPID4.A8 (dC/=5.31 Hz, 2
e
th 5584t 1 B0 9 Be i O 1065 (@ et be 1) 724 @9
J3A. ‘]6@5%9?1"156&172 @, a’n9 ic?e?r*!?oinéi%J ZB,OCH)W(d J=2.02 Hz,
PMP@-0dGg, £8.3ppr) 1HHB.9§ (3, J4429 H2. 48) §.95 (& J+9.352H7 9 H)ra.600(d, J=5.31

%116'*1%3"*%‘3@9“% 5%710&}9@5 377(33 fdg 23 g|z14 5054

Elﬂmﬂlilﬂ 7.35 (d, J=2.45 Hz, 1 Hy 7.55 (d, J=2.07 Hz,
ﬂ’relﬂhraﬁoz 9f ﬂlﬁ&op}odﬂ-s-f(?%tﬁ&yqJﬁﬁlilﬁ-z-yngy]é-rﬁgthﬁd1&nﬁ&uran-3-

carboxamide

OH3§>|_—|CH3
=
CHs

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, 6 H) 2.62 (s, 3 H) 3.33 (s, 3 H) 3.95 (s, 3 H) 4.14
(m, 1 H)6.44 (m, 1 H) 7.25 (d, J=2.02 Hz, 1 H) 7.31 (dd, J=9.22, 2.40 Hz, 1 H) 7.42 (s, 1 H) 7.62
(s, 1H)7.78 (d, J=8.59 Hz, 1 H) 7.96 (d, J=7.58 Hz, 1 H) 8.25 (m, 1 H) 8.60 (d, J=5.05 Hz, 1 H).
LC/MS (APCI, pos.): 391.10(M+H).
Example 44
Preparation of N-butyl-2-methyl-6-{[7-(2-pyrrolidin-1-ylethoxy)quinolin-4-yljoxy}-1-
benzofuran-3-carboxamide
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J=9.23 Hz, 1 H 8.52 (d, J=5.27 Hz, 1 H. LCO M (APC,
pos.): 447.25(MtH). Exanple 36 Preparation of

wO@sa63Tee hyl - 6- {[ 7- (2- nor phol i n- 4- yl et hoxy) qUPEIDIB20044004151

yl ] oxy}- 1- benzof uran- 3-carboxam de 1H NVR (300 MHz,
DMSO-d6) d ppm 2.57 (s, 3 H 2.73 (m 5H 3.30 (m 4
H 3.53 (m 4 H 4.21 (t, J=5.37 Hz, 2 H 6.37 (d,
J=5.27 Hz, 1 H 7.19 (m 2 H 7.37 (d, J=2.07 Hz, 1 H
7.55 (d, J=1.88 Hz, 1 H 7.78 (d, J=8.67 Hz, 1 H) 7.92
(d, J=4.33 Hz, 1 H 8.16 (d,_#4=9.23 Hz, 1 H) 8.52 (d,
J=5.27 Hz, 1 H). LC M5 (APCl, pos.): 462.10( MtH).
Exanpl e 37 Preparation of

6- ({7-[ 2- (di net hyl am no) et hoxy] qui nol i red; yl } oxy) -

L/, 2-di net hyl - 1- benzof uran- 3- caroygn de 1H NVR (300
WMHz, DVMSO-d6) d ppm 2.18 (s, Jz .4 Hz, 6 H 2.58(s,
3H) 2.64 (t, J=5.65 Hz, 2 H) F@H; J=4.52 Hz, 3 H)
4.17 (t, J=5.65 Hz, 2 H) 6.39 (d, ©J=5.27 Hz, 1 H 7.19

(m2H)736(d 226 H)755(d JZO?HZ,

7.78 (d, J=8. “7.93 (d, J=4.52 Hz, 1 H
8 16

48,0 e i i Bt g
Eg(ﬁmples 3-40 and 42-43.

H/NMR gdomaniy IDMSA-465 15(p?=)mo® OL(t] LH7133 szia () hexxmgzu HROBE (Mm42 H) 1.71

e MR P PSRBT 0 6 REHE 5 At 2 PP ARY 8t 04 vz, 2 1)
GHEs(Or 41ded Hm1ﬁk5ﬂﬁl®sJ%433215tH NNW@QM Nﬁ%o Z)ﬁ@@zd‘Bb* ) 7.43 (d,
ﬂzJ@@ﬁ‘zh ﬁ)27 é:md oty He, #B) 1.8 (d4J=k£93421-|z42 rgmw; s 08 |—Ii71 H) 8.24 (d,

911.9 Ha%fz@o s B Sy oy Bt abaoir i
Eraifple i, J=8.48, 2.26 Hz, 1 H 7.22 (dd, J=9.14. . o)
m%rlt,;ki')‘ %f7 g&yﬁﬁge@y?i@?-(%ﬁ%A %ﬁo ulr;oil‘%-ﬁgy f1ok1-1-
lwnzsfum-3-sar9°w'¢& 1 H 8.52 (d, J=5.09 Hz, 1 H).
LG M5 (APCI, pos.): 460.20( MtH). r//CHa

NH
o o]
fo) x
OO0

This compound was prepared according to methods analogous to those described in
Examples 33-40 and 42-44.
'H NMR (400 MHz, DMSO-d6) & ppm 0.86 (t, J=7.33 Hz, 3 H) 1.31 (m, 2 H) 1.48 (m, 2 H) 2.56 (s,
3 H) 2.72 (t, J=5.56 Hz, 2 H) 3.53 (m, 4 H) 4.21 (t, J=5.68 Hz, 2 H) 6.37 (d, J=5.05 Hz, 1 H) 7.16
(dd, J=8.59, 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) 7.85 (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=9.35 Hz, 1 H) 8.52 (d,
J=5.05 Hz, 1 H). LC/MS (APCI, pos.): 504.20(M+H).
Example 46
Preparation of N-butyl-6-({7-[2-(dimethylamino)ethoxy]quinolin-4-yl}oxy)-2-methyl-1-
benzofuran-3-carboxamide
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Exanpl e 39 Preparation of
L/ -butyl -6-[(7-nmet hoxyqui nol i n-4~yl)oxy]-2-nmet hyl - 1-be

wo2zobnexse 3- car boxanm de This conpound was pr eper/BgL004/004151

according to met hods anal ogous to those described in
Exanpl es 33-38. 1H NWR (400 MHz, DMSO-d6) d ppm 0.76
(t, J=7.45 Hz, 3 H 1.22 (m 2|—|)138(m 2H)2.46

(s, 3H 3.13 (m 2 H 3.77 (s, 3 H 6.27 (d, J=5.31
Hz, 1 H) 7.07 (dd, .7=8.46, 2.15 Hz, 1 H) 7.13 (dd,
J=9.09, 2.53 Hz, 1 H) 7.25 (d,7gd=2. 53 Hz 1 H 7.45
(d, J=2.02 Hz, 1 H 7.63 (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. LCM (APCl, pos.): CHy

405. 20( MtH) . Exanpl e 40 Preparati on_of

6-[ (7- met hoxyqui nol i n-4-yl ) oxy] - 2- A yl -
L/ - pyridi n-2-yl -1-benzof uran- 3- oxam de This
conmpound was prepared accor di fhods anal ogous

to those described in Example 33 39. 1H NWR (400 MHz,
DVSO-d6) d ppm 2. 64 (#: 3 3B8 (s, 3 H 6.40 (m 1
H) 7.11 (m 1 H 7.1 Mo N7.35 (d, J=2.53 Hz, 1

7 FRis (dm Juna Weh ﬁ'éparéd Ja‘@)coram %o (MBthcds I@nalggél-.l% tb Ghose described in
§4 E § 17 (m 1 .32 (dd, J=4.80, 1.01
ﬁéam ﬁs#kdé)%‘ﬁj%’ﬂ J=4. 29 Hz 1 H 10.53 (s, 1 H).
LCNMR (400ITHZ, mmso))s) 3 @fn msa(t rsrlﬂp;l)mszﬁxamlma@ﬂ: 2H), 2.18(s, 6H), 2.40(m,
I
Eﬁ)e %?ﬁ b@ff&jat o2 804 2 3041 7870 150y 23, 1360, 2H),
ﬁ@é(fduﬂérh,- 3- ,xérm(ie 1iihi 818y Qm§5 1rb1)epécpé%$ (APC| pos.):
agLgu-Ag to net hods anal ogous to those descrl bed in
Exanpl e 28. 1H NMR (400 MHz, DMsGd 6) d ppm 0.86 (t,

J=7.45 Hz, 3 H 1.31 (m 2H)147(m 2 H 2.56 (s,
Example 47

Preparation of N-butyl-2-methyl-6-{[7-(2-piperidin-1-ylethoxy)quinolin-4-yljoxy}-1-
benzofuran-3-carboxamide
CHs
o /_/—

NH
CHj,
Io) (0]
O 0
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) 8 ppm 0.86 (f, 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=8.46,
2.15 Hz, 1 H) 7.22 (dd, J=9.10, 2.53 Hz, 1 H) 7.36 (d, J=2.27 Hz, 1 H) 7.55 (d, J=2.27 Hz, 1 H)
7.73 (d, J=8.59 Hz, 1 H) 8.01 (t, J=5.56 Hz, 1 H) 8.16 (d, J=9.10 Hz, 1 H) 8.52 (d, J=5.05 Hz, 1
H). LC/MS (APCI, pos.): 502.20(M+H).
Example 48
Preparation of N-cyclopropyl-6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-1-benzothiophene-
3-carboxamide
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W 2003/061139 J=8. 5

3 H 3.23 (m
H 7.19 (d, J

28 (d, J=5.05 Hz, 1 H 7.14 (m 2

, 1 H 7.53 (d, J2.02Hz, 1 H

H 7.99 (t, J=5.68 Hz, BCH)B2804114151
.45 (d, J=5.31 Hz, 1 H 10.19 (s,
s.): 391.20(M +H). Exanpl e 42

H)
53
Hz,
(d, J=9.10 Hz, 1 H)
1 H. LM (APCl, p
Preparati on of
6-{[ 7- (al I yl oxy) qui nolin-4-yl]oxy}-L/, 2-di nethyl -1-ben
zof uran- 3- car boxam de Thi s conpound was prepared
according to net hods anal ogougyto those described in
Exanpl es 33-40. 1H NWR (400 MHz, DMSQd 6) d ppm 2. 65
(s, 3 H 2.84 (d, J=4.55 Hz, 3 H 4.78 (d, J=5.31 Hz,
2 H 534 (d, J=10.61 Hz, 1 H 549 (me 1 H 6.13 (m
1 H 6.45 (d, J=5.31 Hz, 1 H 7. 24o(d J=8.46, 2.15
Hz, 1 H 7.33 (dd, J=9.09, 2.27 Hz, H) 7.44 (d,
J=2.27 Hz, 1 H 7.63 (d, J=2.0 N1l H 7.86 (d,
J=8.34 Hz, 1 H 7.98 (d, J=4. J1°H) 8.25 (d,
5

J=9.35 Hz, 1 H 8.60 (d, J=5.31 Hz, 1 H. LT MS (APCl,
pos.): 389.10(M +H). Exa Preparati on of
Wi sopropyl - 6-[ (7- netidQ) |n 4- yI)oxy] 2- met hyl -

- benzof ur an- 3-, car boxani de Thi prepa
accorﬂi'srﬁj’”PBU'Wé’Yal?cPﬂ?aﬁ%ﬂc%%%mttBe ?‘E‘gﬁg Ecga 0P B % ({"ﬁ”d described
dercanpl es 33-40 and 42. 1H NWR (400 MHz, DI\/ISO de) d ppm

1.20(m6H)262(s 3 H 3.33 (s, 3H 3.95 (
H 4.14 (m H)644(m1|—|)725(d 202sz§

H 7.31 (dd, 22, 2.40 He,
(s, 1 H 7 \d J“‘S"”ﬁg Hz, '-
1 H 8.25y H 8.60 ( .05 Hz,

(APCI, poS.): 4391. 10( M+H). Exaa‘pl e 44 Prepara i on of
W but yI - 2- met hyl - 6- {[ 7- ( 2- pyrﬁldln 1-yl et hoxy) dffi nol
ar

i n-4-yl]oxy}-1- benzofuran-R- boxam deThi s conpound
was preparedsagcordi ng t t hods anal ogous to those
descri bed iTTExanpl es 3 and 42-43.

2 >, §
48-E ~ N

48
To a solution of 6-methoxy-2-methyl-1-benzothiophene-3-carboxylic acid 48-A (5 g, 22.5
mmol) in CH,Cl, (50 ml) was added BBrs (33 ml, 1M CH,Cl, solution) at —78°C. After being
stirred for 1 hour the cooling bath was removed. The reaction was stirred at room temperature

& 9

2
2.
9

O 0k

overnight. The reaction was quenched with water at 0°C. The mixture was extracted with EtOAc.
Insoluble was collected by filtration to yield 2.1 g of 8-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 mmel)
and Cs,COjs (7 g, 21.6 mmol) in 40 ml of DMSO was heated to 120°C for 2 hours, poured into
water, acidified with AcOH to pH~6 and extracted with EtOAc (3 X 100 ml) and concentrated.
The residue was purified by silica gel chromatography using 5% AcOH in EtOAc to offered 1.4 g
of 6-(7-methoxyquinolin-4-yl)oxy]-2-methyl-1-benzothiophene-3-carboxylic acid 48-D.

Compound 48-D (90 mg, 0.24 mmol) was dissolved in SoCl; (2 ml). The solution was
heated to reflux to 5 minutes. SOCI, was removed under vacuum. The residue was dissolved in
2 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 CHxCl,.
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1H NVR (400 MHz, DMBO-d6) d ppm 0.94 (t, J=7.33 Hz, 3
2

H 1.37 (m 2 H 1.56 (m 2 H 1.71 (m 4 H 2.57 (m
wd 204p/08376% (s, 3 H) 2.89 (t, J=5.68 Hz, 2 H) 3PGDIR2094/@4151

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, 1 H 7.62 (d, J=2.27 Hz,

1 H 7.81 (d, J=8.34 Hz, 1 H) 8.07 (t, J=6.06 Hz, 1 H)

8.24 (d, J=9.10 Hz, 1 H) 8.60 (d, J=5.31 Hz, 1

LG M5 (AP, pos.): 488.20(Mtlgy. Exanple 45

Preparati on of
L/ - butyl - 2- net hyl - 6- {[7 (2- mor phol i n- 4-yl et hoxy) qui nol
I NARYbIEMME, DMSO- @e% g??%}b%@mr& H}Sﬁ?f(s ?‘H?z 83 (m, 1 H) 3.3

d
fsS%’%@g b Hed rﬁrz %‘iﬁ%{mgﬁ 745 AR08 gl Ao 1H) 7.80
(d40=€B 8aHz, 1 [Bl)/lw? @tﬁ)l;ziopﬂzn104)&637((a,éJ-iD 33 l?:la 312IH1€8t 463(35)'@5 H)é& 24, J=6.41
%’M%(égc'(ﬁé 4‘%@‘"’3’? J=5.68 Hz, 2 H) 6.37
Exampled905 Hz, 1 H) 716(dd J=8.59, 2.02 Hz, 1 H

5re§3ra€|dﬁ| of N—fﬂ(dﬁﬁethﬂaﬁ&d)‘&%l]’l-s-ﬂ; g?etﬁé&y‘(]ﬁﬁnolﬂrilggxy{-ﬁumelhyl -

Eg'&ft ‘%p"g’ﬂé 3“’5‘%%&'“']‘_’% 8.16 (d, J=9.35 Hz, 1 H) 8 52
J 5.05 Hz, 1 H). LC/ M5 (APCI, po%ﬂ.cxgl_:CH504. 20( MtH) .

Exarrpl e 46 Preparation of :

W but yl - 6- ({7-[ 2- (di met hyl ami no) 8¢ héxy] qui nol n- 4-yl } ox

y) - 2-met hyl - 1- benzof ur an- 3- ca«bo ' [

was prepared according to net an&l ogous to those

descri bed in Exanpl es 33-407and 42-45. 1H NWVR (400

VHz, DWVSO D6) d ppm O. ~3H), 1.32(m 2H), 1.48(m

2H), 2.18(s, 6H), 2,40 , 2.56(s, 3H), 2.63(t,

2H), 4.18(t, 2H), 6.38(d. 1), 7.17(dd, 1H), 7.22(dd,

1H), 7h|g5Qrapouqu|)Nas prepg(eg acgcmlng To methdds arpa)ogo& ®1thdse depicted and

dddksibed- lﬂ@()ﬁhectjdﬂ)wﬁhSEMﬂB 48, Rubstifihd/Ehel Apfdprial@Onide intermediate for

cyc%prop;glamm (48-E).

'H NMR (300 MHz, DMSO-d6) 3 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, 1 H) 8.61 (d, J=5.27 Hz, 1 H). LC/MS (APCI, pos.):

436.10(M+H).

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

CHa

3 \O N/

This compound was prepared according to methods analogous to those depicted and
described in connection with Example 48, substituting the appropriate amine intermediate for
cyclopropylamine (48-E).
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Exanpl e 47 Preparation of
L/ -butyl-2-methyl-6-{[7-(2-piperidin-1-ylethoxy)qui nol

WO p604/0§373DxYy} - 1- benzof ur an- 3- car boxam de Thi sPCDIBROWMN®4151

was prepared according to nethods anal ogous to those
descri bed in Exanples 33-40 and 42-46. 1H NWR (400
MHz, DMSO-d6) d 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=8.46, 2.15 Hg 1 H 7. 22 (dd, J=9.10,
253Hz 1 H 7.36 (d, J227 1 7.55 (d, J=2.27
7.73 (d, J=8.59 Hz, 801(tJ556Hz

Fylhe ol Syt mﬁ%ﬁsmﬁpﬁ% bowmazsm
zllﬂ)a'p%atsblmw (d, J=5.27 Hz, 1 H) 7.30 (m, 2 H) 7.42 (d, J=2.45 Hz, 1 H) 7.83 (d, J=8.85
@g?b@r@a qpybe Az, [1(%~a@t<@q%y@u HROf mbs%(wﬁ:we/ﬂqz 2- m;%tdmy(d J=5.27

enzot h 8 ene- '3- carboxam deThi s compound
"r!?réﬁar b%'“’@c(ég bIP?Ry: tY- Oy nt het i c scheme depi ct ed
Bachplestcri bed below. S OH- CHg BBr-CHC f U x-

lﬁgﬁéé?ﬁorﬁof‘]ﬁ [339&%%@%1 I- - rgrléteh% lg? |gﬁ *&W]Qflmgihym-

bepzath owhgne-irgaryomﬂs in CH2CI 2 (50 M) was added BBr3
(33 M, 1IMCH2Cl 2 solution) at - 780C. Afgir being

stirred for 1 hour the cool | ng bat haﬂ_tf—N\em)ved The
reaction was stirred at roomte erNH re CHs

CH;
o) S

O
H3C\ 0 N/

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

"H NMR (300 MHz, DMSO-d6) 8 ppm 1.80 (m, 2 H) 2.36 (s, 6 H) 2.58 (m, 2 H) 2.63 (s, 3 H) 3.34
(m, 2 H) 3.95 (s, 3H) 7.30 (m, 2 H) 7.42 (s, 1 H) 7.87 (d, J=8.48 Hz, 1 H) 7.93 (s, 1 H) 8.22 (m, 1
H) 8.45 (m, 1 H) 8.61 (m, 1 H). LC/MS (APCI, pos.): 451.20(M+H).

Example 52

Preparation of N-cyclohexyl-6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-1-benzothiophene-3-

carboxamide
e

NH

CHs

2,

Hsc\o N

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

'"H NMR (400 MHz, DMSO-d6) 8 ppm 1.33 (m, 4 H) 1.61 (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) 7.39 (dd, J=8.84, 2.27
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overni ght. The reaction was quenched with water at
O0C. The m xture was extracted with Et OAc. | nsol uble

wer®soad7Bected by filtration to yield 2.1 g of PCT/IB2004/004151

6- hydr oxy- 2- net hyl - 1- benzot hi ophene- 3- carboxylic acid
(B). The organic | ayer was washed with brine, dried
(MgyS™) and concentrated to give 2.7 g of 48-B. A

m xture of 48-B (1.5 g, 7.2 mmol),

4-chl oro- 7- met hoxyqui noline 48-C (1.4 g, 7.2 muol) and
Cs2C®B (7 g, 21.6 mol) in 4Qg8l. of DMBO was heated to
12Q0C for 2 hours, poured into water, acidified with
AcOH to pH-6 and extracted with EtQAc (3 X 100 m) and

SO A e T U0 L By R 9000
dF2.27 Hz, TH) 8.30 (d, J=8.08 Hz, 1 H) 8.41 (d, J=9.35 Hz, 1 H) 8.80 (d, J=6.06 Hz, 1 H).

eiMT el pox ) qui. maMi-RY. 4- y1 ) oxy] - 2- et hyl - 1- benzot hi oph
ne- FeGar boxylic acid 48-D. Conmpound 48-D (90 ng, O0.24

s dissolved in SoCl2 (2 m). The solution was
IReeparation of Necyrclorentyl-&l(frmethoxyquirsdint4yligxyl-2-methykt-bemrethiophene-
Baakhoxamidae resi due was dissolved in 2 ml of CH2Cl 2
and cycl opropananine 48-E (34 ng, 0.6 ) was added
into. The solution was stirred at Joo nperature for
20 mnutes. The title conmpound 48 Hng) was isol ated
by silica gel colunmm using 5% \I n CH2Cl 2. 1H NMR
(300 MHz, DMSO-d6) d ppm 0.51 Hs0.65 (m 2 H)
2.51 (s, 3H 2.83(m 1 H $°93 (8 3H 6.67 (d,
J=6.41 Hz, 1 H 7.32 (dd 8%/6, 2.17 Hz, 1 H) 7.46
(m 1 H 7.49 (m 14 7 , J=8.85 Hz, 1 H 7.96
(d, J=2.07 Hz, 1 H 8.37 (d,NJ=4.33 Hz, 1 H) 8.40 (s,
1 H) 8higgomgoungygasserepared gecpiping [tomethodARTGHogop® 4o hose depicted and
482 Nddhnedks Mt Ex4fpl& 48 PaULaftiPY R appropriate amine intermediate for
LW- %ldl rret&véam no) et hyl ]-6-[ (7- net hoxyqui nol i n- 4-yl
FPERPIOPYHAMIEIIAEN - benzot hi ophene- 3- car boxami de Thi s
Cie NYR(AGD Mélz, PSP -als) ScbpacCD (di, Add) 11 1 1fet hEPE ORME 120 QLD (s, 3 H) 3.95
I stop GeRlbless @nedRsel T diNaf OGS @Ml 1 1) 7.81 (@

anpl e substitutin e appropriate a
TR o Hodi LSt B SR ol SHFRART NGO (0.2 H) .56 (T a0, 1 H) 861
W;S.:ENEX}M-@)LG}MBQNP@,ﬂﬁ.)szssﬂﬁ(M"iH).Z. 63 (s, 3 H 3.33

E%mée@l 3.43 (g, J=6.15

Preparation of 6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-N-(pyridin-3-ylmethyl)-1-

benzothiophene-3-carboxamide

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

'H NMR (400 MHz, DMS0-d6) 3 ppm 2.63 (s, 3 H) 3.95 (s, 3 H) 4.57 (d, J=6.06 Hz, 1 H) 6.48 (d,
J=5.31 Hz, 1 H) 7.32 (m, 2 H) 7.41 (m, 1 H) 7.43 (d, J=2.27 Hz, 1 H) 7.82 (m, 1 H) 7.86 (d,
J=8.84 Hz, 1 H) 7.94 (d, J=2.27 Hz, 1 H) 8.23 (d, J=9.09 Hz, 1 H) 8.50 (dd, J=4.80, 1.52 Hz, 1 H)



10

15

20

wa 20506378, 1

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 7.92 (m 2 H) 8.23 (d,

8.30 (t, J=5.37 Hz, 1 H) 8.61rP¢TIB2004/004151
J=5.27 Hz, 1 H. LM (APCl, pos.): 436.10( M+H)

Exanpl e 50 Preparation of

[ (7- met hoxyqui nol i n-4-yl) oxy] - 2- met hyl - W pr opyl - 1- benz

ot hi ophene- 3- car boxam de Thi s conmpound was prepared
according to met hods anal ogous to those depicted and
descri bed in connection with Exanple 48, substituting

the appropriate am ne internediate for

cycl opropyl am ne (48-E). 1H NNR (300 MHz, DWMSO d6) d

@D%Wéé’ 2/9§ ?é He 13;3'; 8 §§ écﬁ%!‘ﬂ # QQ A)]'H % gg')kgzﬁi} A&‘?Mﬁ%APCl pos.):

6. M) (m 2 H) 742(dJ 45Hz 1H)783(d

ExSmBB sz, 1 H 7.92 (d, J=2.26 Hz, 8.23 (d,
E@a%iopl_gaf 6-i(7;i‘gldrq_x%§lﬂéoltnwox;€%glejhyilﬂgl))fo&)@%I%rggjﬁothlophene%-
Exnhoxdnaid®1 Pr eparati on of

L/ - [ 3- (di met hyl ami no) propyl ] -6-[ (7-nmet kaxyqui nol i n-4-y

| ) oxy] - 2- et hyl - 1- benzot hi opheng- 3- gaf boxani de Thi s

conpound was prepared according t%-Net hods anal ogous

to those depicted and descri or. \\ connection with

Exanpl e 48, substituting the apjr oprdat e ani ne

i nternedi ate for cycl oprop ani ne° (48-E). 1H NWR (300
MHz, DMSO-d6) d ppn11 2 FD 2.36 (s, 6 H 2.58

(m2|—|)263(s 2 H 3.95 (s, 3 H)
730(m2H)742( 1H)N787(d J=8.48 Hz, 1 H)
7. 93 (This campgung wag pr(en@req usif)g Bethais(amalodousiio Biogl depirtedand described

'ﬁDExahﬁeB@B (38R64 28,RRMg tre apprbprd Mirklg mbsap! e 52

1 KB 00 8 Eng 0,090 30 .99 /71 He 251 ), 240 Argho=6.06 He
3H) 83220, Bi FyEveing - &:6.68 ddzh b X Ai2dém, 1 H) 7.32 (m, 2 H) 7.86 (m, 1 H) 7.93 (d,
J=4.29 Hz, 1 H) 8.21 (dd, J=8.59, 6.57 Hz, 1 H) 8.40 (s, 1 H) 8.57 (t, J=5.68 Hz, 1 H) 10.29 (d,
J=6.32 Hz, 1 H). LC/MS (APCI, pos.): 393.1(M+H).

Example 56

Preparation of N-cyclopentyl-6-[(7-hydroxyquinolin-4-yl)oxy]-2-methyl-1-benzothiophene-3-
carboxamide

CHs

Ty
7,

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, DMSO-d6) 8 ppm 1.50 (m, 4 H) 1.61 (m, 2 H) 1.85 (m, 2H)2.52 (s, 3H)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 H) 8.28 (d, J=7.33 Hz, 1 H) 8.46 (d, J=5.05 Hz, 1 H) 10.18 (s, 1 H).
LC/MS (APCI, pos.): 419.1(M+H).
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Thi s compound was prepared accordi ng to net hods
anal ogous to those depicted and described in

w@emneei7son Wi th Exanpl e 48, substituting the PCT/IB2004/004151

appropriate amne internediate for cycl opropyl am ne
(48-E). 1H NWR (400 MHz, DMSO-d6) d ppm1.33 (m 4 H)
1.61 (m 2 H 1.75 (m J=2.78 Hz, 2 H 1.93 (m 2 H)
2.62 (s, 3H) 3.84 (m 1 H 4.01 (s, 3 H 6.68 (d,
,/=6.06 Hz, 1 H 7.39 (dd, J=8.84, 2.27Hz, 1 H) 7.48
(dd, 3922 240Hz 1 H 7.&5 (d, 3253Hz, 1H
7.87 (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,
—ﬁ,Q,Q-ﬂHZ 1 H). LC/ VB (APCl, pos.): 447.10( M+H).

ian 0 M
TSy B RROTI eyt a7 syl )03 2y
BenZethiopherei-ecarhexamidgd- car boxan de Thi s conpound was
prepared according to nethods anal ogqus to those
depi cted and described in connection W% Exanple 48,
substituting the appropriate amyne ntermediate for
cycl opropyl am ne (48-E). 1H NWMR MHz, DVSQd 6) d
ppm1.57 (m 4 H 1.71 (m .93 (m 2 H 2.60 (s,
3 H 3.95 (s, 3 H 4.31 (m 6 (d, J=5.05 Hz, 1
H 7.31 (m 2 H 7.43 (d, =253 Hz, 1 H 7.81 (d,

J=8.59 Hz, 1 H) 7.91 (h IS2.27 Hz, 1 H) 8.24 (d,
J=QAO Hz, 1 H) 8.36 (¢ 33 Hz, 1 H 8.61 (d,
J=5.31 Hz, 1 H). LGB , pos.): 433.10(M +H).

Exanptfs an%r&ﬂﬁd’sﬂilré&fbdqfsmg methods analogous to/those deplctgd and described
nol. i V- ridin-3
e R A e L Ml
%bbmrmamm Mz w@w@@wh@)@mn 745 (b Jrethide $ AR @od 55 Hz, 3 H)
5E§b %?ﬁ%%@h%‘ Brb. g e 6o e d H)7.10q8 a9t Y dWHE5 Hz, 1 H) 7.37

e 48, subst | ?qpipfy)Taa?ﬁ%Dﬁgg%gﬁ% %nﬁl\ﬁ:? (g e

[
NH)Z,LCIM@@:P@G))OSI) pmﬂ(ﬂlﬂilﬁ (s, 3 H 3.95 (s, 3 H 4.57
l(-:)gam‘]eZESOG Hz, 1 H) 6.48 (d,

Preparation of N-[3-(dimethylamino)propy!}-6-[(7-hydroxyquinolin-4-yl)oxy]-2-methy!-1-
benzothiophene-3-carboxamide

This compound was prepared using methods analogous to those depicted and described
in Examples 48, 33 and 28, using the appropriate starting materials.
H NMR (400 MHz, DMSO-d6) 8 ppm 1.74 (m, 2 H) 2.43 (s, 6 H) 2.56 (s, 3 H) 2.62 (m, J=6.32
Hz, 2 H) 3.29 (m, 2 H) 6.30 (d, J=5.31 Hz, 1 H) 7.13 (dd, J=9.10, 2.27 Hz, 1 H) 7.22 (m, 3 H) 7.78
(d, J=8.84 Hz, 1 H) 7.84 (d, J=2.27 Hz, 1 H) 8.10 (d, J=9.10 Hz, 1 H) 8.36 (t, J=5.56 Hz, 1 H) 8.46
(d, J=5.31 Hz, 1 H) 10.19 (s, 1 H). LC/MS (APCI, pos.): 422.1(M+H).
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m
m
WQ 2®4/063139 J=2. 27 Hz, 1 H)
1
H)
6

J=5.31 Hz, 1 H)
H)

H 7.41 (m 1 H 7.43 (d,
J=2.27 Hz, 1 H)

7.86 (d, J=8.84 Hz, 1 H
.23 (d, J=9.0Q Hz, RCH)B2804104151
H)8.61 (d, J=5.05 Hz, 1 H)

8.97 (t, J=5.94 Hz, 1 H).
.10(M +H). Exanpl e 55

7. 2
7. 1
8
(dd, J=4.80, 1.52 Hz,
8.63 (d, J=1.77 Hz, 1
L M5 (APClI, pos.): 45
Preparati on of
6-[ (7- hydroxyqui nol i n-4-yl ) oxy] - 2- net hyl -
L/ - propyl - 1- benzot hi ophene- 3- E%arboxanide Thi s
conmpound was prepared using met hods anal ogous to those
depi cted and described in Exanples 48, 33 and 28,
%aéﬂggbge appropriate starting materials. 1H NVR (400
Od62 d ppm 0.99 (g, J=7.16 Hz, 3 H 1.62 (m
?"HbamZ'OB@f 6d(7-hydeoxgguinplin-BylhgxyR2 BEtf(Yier (pyridin-g-yimetfiyl)-1-
hekzdbiopene B-ddlbokarftie(m 1 H) 7.32 (m 2 H 7.86 (m 1
H 7.93 (d, J=4.29 Hz, 1 H 8.21 (dd, J @ 59, 6.57 Hz,
1 H 840 (s, 1 H 8. 57 (t, J=5. 68 H) 10.29 (d,
J=6.32 Hz, 1 H). LC/MS (APCl, poS i 3 /1(M+H).
Exanpl e 56 Preparation of {
L/ - cycl opentyl - 6-[ (7- hydr oxy OM-Br4- Y
| ) oxy] - 2- net hy1- 1- benzot hi ephené=s3- carboxam de This

conpound was prepared uysi ng_net hods anal ogous to those
depi cted and descri bed Exanpl es 48, 33 and 28,
usi ng the appropri ate ng materials. 1H NVR (400

MHz, Qorﬂ&)un@]i wBQ%?‘e @uélf? r?éth&')s a%al@%ou(s%t 3se"gep%te§%nd described
xan‘g% 4§ 3]’§§n a%l usngg: egpprognq&q)stﬂgng rmatﬂ)lalw 21 (m 2 H)

- TH RBIR((d00 MHS.[BAS+6) Slpphf) 2.56 823 HYl4.49 @2 JB06HzZ, 2 H) B)37 8d, 285.05 Hz, 1

%9' 19(%1%#2 ,'&S%:Hz_% ﬁﬁ‘ (s 8)’7?% %84 1 ‘(’9 Héq S 48d, J=7.83,

Pﬂ@ﬂi‘érhl") N7 @fJ-s 08 Hz, Th 779 (d, J=8.59 Hz, 1 H)786 (s, 1 H) 8.15 (d, J=9.09 Hz, 1
YYsl3(d, d-aeg H¥|1&H'5I g8 @t Jusl -6 b Y sipg ds, qny)cwegl“(@lﬂ:@oérﬁw H) 10.38
l ﬁ%%d%ﬂﬂg L Qgg%@imhophene 3- carboxam de This

S prpeB?:\ g net hods anal ogous to those
gxample 668 and descri bed
Preparation of N,2-dimethyl-6-{[7-(trifluoromethyl)quinolin-4-ylJoxy}-1-benzothiophene-3-
carboxamide

0, FHs

NH
CHa
0O S

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) 8 ppm 2.63 (s, 3 H) 2.85 (t, J=4.93 Hz, 3 H) 6.78 (d, J=5.05 Hz, 1
H) 7.37 (dd, J=8.84, 2.27 Hz, 1 H) 7.81 (d, J=8.84 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 (APCI, pos.): 417.1(M+H).
Example 61
Preparation of N,2-dimethyl-6-{[7-(trifluoromethyl)quinolin-4-ylJoxy}-1-benzofuran-3-
carboxamide
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in Exanpl es 48, 33 and 28, using the appropriate
starting materials. 1H NVR (400 WHz, CHLOROFORMd) d

wWEpiosa6348 (d, J=4.04 Hz, 6 H) 2.68 (d, J=4.55 peI/1B2004)004151

2.83 (s, 2 H 3.76 (m 2 H 6.30 (s, 1 H 6.98 (s, 1
H 7.10 (s, 1 H 7.26 (d, J=5.05 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,
1H 806 (d, J=4.04 Hz, 1 H 8.30 (s, 1 H. LOM
(APClI, pos.): 422.1(MtH). Exanple 58 Preparation of

W [ 3- (di net hyl am no) propyl ] - 6gF(7- hydr oxyqui nol i n- 4-yl
) oxy] - 2- net hyl - 1- benzot hi ophene- 3- car boxam de Thi s
conmpound was prepared using nmethods anal ogous to those
depi cted and described in Exanpl e, 48¢cH:33 and 28,
using the appropriate starting mateyiMl s. 1H NVR (400
MHz, DMSO-d6) d ppm1.74 (m 2 43 (s, 6 H 2.56
( 3 H 2.62 (m J=6.22 Hz, 9(m 2 H) 6.30

S)
(d, J=5.31 Hz, 1 H) 7.13 (dd$ J%0.%0, 2.27 Hz, 1 H
7.22 (m 3 H 7.78 (d, J= , 1 H 7.84 (d, J=2.27
Hz, 1 H 8.10 (d, J=9:i0 H 8.36 (t, J=5.56 Hz,
1 H 8.46 (d, J=5.31 Hf, T H¥ 10.19 (s, 1 H. LC NS

(APCI, pos.): 422.1(MH).Exanple 59 Preparation of
6- [ ( 7This dormRgudi was! Rrepated, aocerifp - to maghaes [analpgqup yie jtfgsp dgscribed in
s&ﬂéﬁ%hxha it dnd BEAPRE BiaAPb REusiTgGRd BSPradith | BSpraibie Stakith $naterials.
0
i DR 813 RS Dlf Rheler BE 96 S 335 obge T30 e 11
asB iy 1tH & 1 dpdrispes beet HY 532 (sngHhAT&(d, #7633 HA12yR4( 490 H) 8.53 (d,

g/b?'_gﬂg/@%?g)a(éj1%@@M§@Aé@$é%%14éM%)(d J=6.06 Hz,

J=8.97, 1.64
Ez_eﬂm_deﬁ;721(s 1 H 7.25 (dd, J=8.84, 1.77 Hz, 1 H

Prepardtidd of 6-(7- nﬁmhoxyqBiaohiz-4-yno)t;l)-2-7neiny|{m|(,3-rﬂarah613|-4=mprobyl)-1-

J . 86 1 8.15 (d,
?L'§Z°5bg'ﬁ\4zeq'°fﬁﬂ?"g‘g??°(d w 20 Hgs 1 H)H) 8. 51 (él,
J=5.31 Hz, 1 8.55 (s, 1 H) 8.89 (t (\.oaHz,lH)

10. 38 (s, 1H) L MS (APCl, pos.): Vi-H) .
Exanpl e 60 o

This compound was prepared using methods analogous to those depicted and described
in Examples 48, 33 and 28, using the appropriate starting materials.
'H NMR (300 MHz, DMSO-d6) & ppm 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
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=5.756 Hz,"l 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
Preparation of N-cyclopropyl-6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-1-benzofuran-3-

carboxamide
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Preparation of
L/, 2-di methyl -6-{[7-(trifluoronethyl)quinolin-4-yl]oxy

w0 205063130t hi ophene- 3- car boxam de Thi s conpouPCT/¥E2804/004151

prepared accordi ng to nethods anal ogous to those
described in Schenme | and Exanple 21, using the
appropriate starting materials. 1H NVR (400 MHz,
DMSO-d6) d ppm 2.63 (s, 3 H 2.85 (t, J=4.93 Hz, 3 H
6.78 (d, J=5.05 Hz, 1 H) 7 37 (dd J=8.84, 2.27 Hz, 1
H 7.91 (d, J=8.84 Hz, (dd, J=8.84, 1.52 Hz,
1H)7.99(d,J227Hz .27 (m 1 H 8.41 (s, 1

8.60 (d, J=8.84 Hz, 1 H) 8 85 (d, ,/=5.31 Hz, 1 H).
LG M5 (APCl, pos.): 417.1( M+H). Exan‘ple 61 Preparation
of
L/, 2-dinmethyl -6-{[7-(trifluoronety qa{jﬂolin 4-yl ] oxy
}-1- benzof uran- 3- carboxam deT cotpund was

prepared according to mat hods° anal ofous to those
descri bed in Schenes | ~and Exanples 5 and 6 and
usi ng the appropri at gcst ng materials. 1H NMR (400

MHz, CHLOROFORMId) d b Ad, J=1.77 Hz, 3 H) 3.09
(s, 3 s domPBuridswas brdphred uﬁlﬁg frigthods dalogodsfo @Kﬂ)se deﬁcté’d"and described

(ln Exa%hp{%s 45 %ga %2’8 %n};')ﬂbe?ap‘g&op lai{é f_értlgg %te |§IS _ 8L o VB
(ABBIR (388 §1Hz; DMISD-dB) WP 0. 55 npt3c3662. BPIHGp%thO B@fm @FH) 2.53 (s, 3 H)
&-do( (hr, e @ewcaus mlelse 4- ﬁ%)o@%é] 1 %) TBBYd, -J=8.48, 2.07 Hz, 1 H) 7.23 (dd,

b/e%%@r%%q3rrb%%ériééﬁgﬁmﬁm%wce@pqm 168 (¢, =648 Hz, 1 H)

@ r£&a8.7d Hzn ) HirB 1A dd) s=2.23 Hp glotiss. 520(dt Iresist® Hake i)t IsIM8{APCI, pos.):
%§.9{)M4@-§.d in Exanpl es 48, 33 and 28, using the
rrate starting materials. 1H NVR (300 MHz,
d ppm1.99 (m 2 H 2.66 (s, 3 H 3.19 (m
Prdpardtibntdt 6-[¢ -thbthdxydlinoM-451)blky]2- ﬁ&h&ltN-(slm&rphomJymoﬂ;l) 1-

j‘pegéd;g’g '(3@56&95;“”% EI—;|)4 (7d44J(?nSLll ;)'Z 714;D(s 1 I(—|) 7.91

J=8.67 Hz, 8.03 (d, J2)26/\I-lz/\Ni\H) 8.37 (d,
J904Hz 1H)852(t,J:5.75 N 1T H-8°77 (d,
J=5.46 Hz, 1 H 9.52 (s, 1 g@(APCl

(0]

0
HsC~o i

This compound was prepared using methods analogous to those depicted and described
in Examples 48, 33 and 28, using the appropriate starting materials.
'H NMR (300 MHz, DMSO-d6) & ppm 1.83 (m, 2 H) 2.42 (m, J=24.11 Hz, 8 H) 2.74 (s, 3 H) 3.66
(m, 4 H) 4.04 (s, 3 H) 6.54 (d, J=5.27 Hz, 1 H) 7.34 (dd, J=8.57, 2.17 Hz, 1 H) 7.40 (dd, J=9.14,
2.54 Hz, 1 H) 7.52 (d, J=2.64 Hz, 1 H) 7.73 (d, J=2.26 Hz, 1 H) 7.92 (d, J=8.48 Hz, 1 H) 8.19 (m,
1 H) 8.34 (d, J=9.23 Hz, 1 H) 8.69 (d, J=5.27 Hz, 1 H). LC/MS (APCI, pos.): 476.2(M+H).

Example 65
Preparation of 6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-benzofuran-3-carboxylic acid (3-

dimethylamino-propyl)-amide
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pos.): 491.2 (MtH). Exanple 63 Preparation of
L/ - cycl opropyl - 6-[ ( 7- met hoxyqui nol i n-4-y

WO Yx9$3729 met hy1- 1- benzof ur an- 3- car boxan deThPGTI/IB2004/004151

conmpound was prepared using nethods anal ogous to those
depi cted and described in Exanples 48, 33 and 28,
using the appropriate starting materials. 1H NVR (300
MHz, DMSO-d6) d ppm 0.55 (m J=3.86, 3.86 Hz, 2 H)
0.65 (m 2 H 2.53 (s, 3 H 2.80(m 1H 3.87 (s, 3
H 6.36 (d, J=5.09 Hz, 1 H) 7.gb5 (dd, J=8.48, 2.07 Hz,
1 H 7.23 (dd, J:9.14, 2.54 Hz, 1 H 7.35 (d, J=2.45
Hz, 1 H 7.54 (d, J=2.07 Hz, 1 H) 7.68 (d, J=8.48 Hz,
1 H 8.12 (d, J=3.77 Hz, 1 H 8.17 (d, J=9.23 Hz, 1 H)
8.52 (d, J=5.09 Hz, 1 H). LC MB (Ai’_gﬁ\léos.):
389. 1( MtH) . Exanpl e 64 Prepar at i*Qny, of oHs

6-[ (7-met hoxyqui nolin-4-yl)o -2- net hyl -

L/ - (3-nor phol i n-4-yl propyl) - Hon

benzof ur an- 3- car boxani de THi scohpound was prepar ed
usi ng net hods anal ogous ose depicted and

described in Exanpl es., and 28, using the
appropti ate stg

DVBO- d6§ A PpiH ff’agg%()ﬁf]e‘j ﬂs'ﬂ% mﬁthﬂ‘% a(nﬁ,H\VR %gg%wﬁ%ﬁed&and described

i) Ex&riples @8, 333ngR8,3istig thergppebpiigte dtating hsterids.H) 6. 54 (d,
giﬂvﬁi?bﬁ MHE, lbh/lséﬁ d'éﬁzé(ﬂﬂn 1 $0§n @7H) 22151(3 b% 961H£")3 Hi 248 (s, 3 H) 3.32
gﬁ"‘f’s”l 95 @r% "’28 4P|£d JI5F|3 ""7 99 ?%5 dS‘:‘é’srt@ ?197 Hi H 7';%01@0' J=8.14,
(2m4 He, IH)-I 8.434d, (Jel2.64 H9, PB) 123 (d1./49)268469 H)(,83]25/=B 57 Hz, 1 H) 8.16 (t,
F{r She 1 at | g(ﬁs %%’&U:g POFIz) 1 Hfd Bo 74, MibD7 HEXRBR! 84S (APCl, pos.): 434.2

GMW)? met hoxyqui nol i n- 4-yl ) oxy] - 2- net hyl - benzof ur an- 3-
a.hgpé)s_hl c acid (3 di met hyl am no- propyl ) - am deThi s

seiten o R frahBhalesih iR At MGG g olhS°

leenzajurang- qamwalpldeate starting materials. 1H NVR (300

Mz, DMSO-d6) d ppm1.70 (m 2 H 2.1p=~(d, J=3.96 Hz,
6 H 2.65 (s, 3 H 3.32

0,

o
=
Moo g

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) 5 ppm 2.63 (s, 3 H) 3.87 (s, 3 H) 4.56 (d, J=5.84 Hz, 2 H) 6.39 (d,
J=5.27 Hz, 1 H) 7.21 (m, 3 H) 7.35 (m, J=1.88 Hz, 2 H) 7.58 (d, J=2.07 Hz, 1 H) 7.73 (m, 1 H)
7.85 (d, J=8.48 Hz, 1 H) 8.17 (d, J=9.04 Hz, 1 H) 8.48 (dd, J=4.05, 0.85 Hz, 1 H) 8.53 (d, J=5.27
Hz, 1 H) 8.58 (m, 1 H). LC/MS (APCI, pos.): 440.1(M+H).
Example 67
Preparation of N-(3-hydroxypropyl)-6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-1-
benzofuran-3-carboxamide
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(m 4 H 3.95 (s, 3 H 6.45 (d, J=5.27 Hz, 1 H) 7.25

(dd, J=8A8, 2.07 Hz, 1 H 7.30 (dd, J=9.14, 2.54 Hz, 1
wodoooe23{ d, J=2.64 Hz, 1 H) 7.63 (d, J=2.26 HCT/IB2b)4/004151

7.83 (d, J=8.67 Hz, 1 H 8.16 (t, J=5.46 Hz, 1 H 8.24

(d, J=9.23 Hz, 1 H 8.60 (d, J=5.27 Hz, 1 H). LOM
(APClI, pos.): 434.2 (MtH). Exanple 66 Preparation of
6- [ ( 7- met hoxyqui nol i n- 4-yl ) oxy] - 2- net hyl -
L/-(pyridin-2-ylnmethyl)-1- benzof uran-3-carboxam de
Thi s conmpound was prepared us_idag nmet hods anal ogous to
t hose depicted and described I'n Exanples 48, 33 and
28, using the appropriate starting materials. 1H NWR
(300 MHz, DMSO-d6) d ppm 2.63 (s, 3 H 3,87 (s, 3 H
4.56 (d, J=5.84 Hz, 2 H) 6.39 (d, J:/S,/_Zé H, 1 H 7.21
(m 3 H 7.35 (m J=1.88 Hz, 2 HX\Z458 (d, J=2.07 Hz,
1H 7.73 (m 1 H 7.85 (d, . 4% Hz, 1 H 8.17 (d,
J=9.04 Hz, 1 H) 8.48 (dd, J=4 -85 Hz, 1 H) 8.53
(d, J=5.27 Hz, 1 H) 8.58 (np LCG M5 (APClI, pos.):

440.1 (MrH). Exanple 67 ration of
W ( 3- hydr oxypropyl ) +,6- [ hoxyqui nol i n- 4-yl ) oxy] - 2-
net hyl - 1- benzof ur an- 3% c&r béxani deThi s conpound was
pr epaiTbid compavgd wes preparednsihgmethedstanalbbmsdo thegs deptbdaind described
HESGHIpRE 98,13 aRY BERERS trdSpprdp i idlg the

PS8, 0 ane SO Tesg ppé&'ﬁ@ga@ﬁ%\m@@%o MHz

appropriate starting materials, 1 Hz,
CBHIEYS UHp S0 16 R 5784 2 152.04(s, 315 4(1m 4 k0445, 3 H) 457

k9, 13H) BM44((8,,J=8.2HHz M BY7.83 (dd1/48)5762.4A HEh HY7S0 @d, J49.0412.64 Hz, 1 H)
2'?4%?,%'232.&%9%141}%27(?, 13EuE Y 8o =§9.8%%’dt HP5.06 §) U546 Hz, 1 H)
B4 (1, 45P.04 HaD! [ALB.59EaIh 71z, 1 H). I4/NS GG T, tpos.] 467. 4@ HHy.,
Exihpi8684 (m J=9.04 Hz, 1 H) 8.59 (d, J=5.27 Hz, 1

E%e@ehaﬁg{%& &igﬁlyd rog)?-’? H-)pi(raéz"gl?&):/ll f- - (I;Dnietl%(x?/gg iln glin(ag-yl)oxy]-z-methyl-1 -

VeBthigphengp-carboxgmigdeol - 3- yl ) - 6- [ ( 7- net hoxyqui nol i n- 4-
yl ) oxy] - 2- net hyl - 1- benzot hi ophene- Sgar boxam de
za

jm
Do

S
m
Hie.
o e

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) 5 ppm 2.54 (s, 3 H) 3.96 (s, 3 H) 4.87 (s, 1 H) 6.54 (d, J=5.27 Hz,
1 H)6.86 (s, 1H) 7.33 (m, 2 H) 7.44 (d, J=2.45 Hz, 1 H) 7.58 (d, J=8.67 Hz, 1 H) 7.96 (d, J=2.26
Hz, 1 H) 8.26 (d, J=9.04 Hz, 1 H) 8.66 (d, J=5.27 Hz, 1 H). LC/MS (APCI, pos.): 447.0 (M+H).
Example 69
Preparation of 6-[(7-hydroxyquinolin-4-yl)oxy]-N-isopropyl-2-methyi-1-benzofuran-3-
carboxamide

Q
NH
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Thi s conmpound was prepared using nethods anal ogous to
t hose depicted and described in Exanples 48, 33 and

wQ@os1063789y t he appropriate starting material s. PAFIBIMR/004151

(300 MHz, DMSO-d6) d ppm2.54 (s, 3 H 3.96 (s, 3 H
4.87 (s, 1 H 6.54 (d, J=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=8.67
Hz, 1 H 7.96 (d, J=2.26 Hz, 1 H) 8.26 (d, J=9.04 Hz,
1 H 8.66 (d, J=5.27 Hz, 1 H. LC M (APClI, pos.):
447.0 (MrH). Exanple 69 Prepargtlion of

6-[ (7- hydr oxyqui nol i n-4-yl ) oxy] -

L/ -i sopropyl - 2- net hyl - 1- benzof ur an- 3- car boxam deThi s
conmpound was prepared using nethods anal ogous to those
depi cted and descri bed in Exanples 48x,33 and 28 usi ng
the appropriate starting material s. / NMR (300 MHz,
DMSO-d6) d ppm 1.02 (d, J=6.59 HzN\64LH) 2.42 (s, 3 H
3.96 (m 1 H 6.16 (d, J=5.27 H 7.02 (m 3 H
7.07 (d, J=2.07 Hz, 1 H 7.41 =2, 07 Hz, 1 H 7.57
(d, J=8L8 Hz, 1 H) 7.76 (d, T

J=9.04 Hz, 1 H) 8.33 (d,
H. LM (APCI, pos.):
Preparation of "
6- [ ( 7-ThechomRgdiwas IPraRated Wping mgihodanaingeys b tipsergerigied and described
hepzpidsaBs W38 using hekpprosittelsthingasmad was

CHERFH oV thySRsPReonE 0307 RSl e B R TR S @ ete e

aBBEOpizi AHE7.62 .3 M. fiaidesi2:07Hz, 1H) MR (0,36Q.0KHz, 1 H) 7.57 (d, J=8.48
WB@H;%ng 997%41Hz'l? |—()‘é,oo~2¢@ @84 hE ﬁ) s'J‘ﬁzs é@,-ZJ%Zﬁg ﬁz,lﬁ-l}_g_‘)o.m (s, 1H).

1-CA4S (ARCI o 477%"" w J 8 67 Hz 1 H 7.88 (d, J=2.26
xampletfo 8. 16 (d, J=9. 04 Hz, 8.25 (d, J=7.72 He,

%A%rﬁio%f%q(7-|§(gg ﬁal( mlm-}-y@a/tp lg’ép}&ﬁ)g-rzérg%;t?lgﬂl‘bgnmp|ophene-3-

WMP'@WI - 6-[ (7- met hoxyqui nol i n- 4-yl ) oxy] - 2- met hyl -
benzot hi ophene- 3- He,

CHz
Q,

NH
\ CHz
S

o

m
Ho 7

This compound was prepared using methods analogous to those depicted and described

1 (MrH) . Exanple 70

in Examples 48, 33 and 28, using the appropriate starting materials.

*H NMR (300 MHz, DMSO-d8) 8 ppm 1.17 (d, J=6.59 Hz, 6 H) 2.57 (s, 3 H) 3.30 (s, 3 H) 4.14 (m,
1 H) 6.35 (d, J=5.27 Hz, 1 H) 7.23 (m, 3 H) 7.79 (d, J=8.67 Hz, 1 H) 7.88 (d, J=2.26 Hz, 1 H) 8.16
(d, J=9.04 Hz, 1 H) 8.25 (d, J=7.72 Hz, 2 H) 8.52 (d, J=5.27 Hz, 1 H) 10.31 (s, 1 H). LC/MS
(APCI, pos.): 393.1(M+H).

Example 71

Preparation of N-isopropyl-6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-1-benzothiophene-3-
carboxamide
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car boxam deThi s conpound was prepared using net hods
anal ogous to those depicted and descri bed i n Exanpl es

wa058&7and 28, using the appropriate starti ngPCT/IB2004/004151

materials. 1H NVR (300 MHz, DMSO d6) d ppm 1.27 (d,
J=QA Hz, 6 H 2.67 (s, 3 H 4.01 (s, 3 H 4.22 (m 1

H 6.52 (d, J=5.27 Hz, 1 H 7.38 (m 2 H 7.49 (d,
J=2.45 Hz, 1 H) 7.89 (d, J=8.67 Hz, 1 H) 7.99 (d,
J=2.26 Hz, 1 H) 8.30 (d, J=9.04 Hz, 1 H) 8.35 (d,

1 H. LM (APC,

J=7.91 Hz, 1 H) 8.68 (d, J=5. éE_Hz,
pos.): 407. 1 (M+H) . GENERAL PREPARATI ON OF THE
COVPOUNDS OF EXAVPLES 72 TO 74 These conpounds were
prepared according to the reaction sgfene depicted
bel ow and usi ng net hods anal ogous to thoSe descri bed
in connection with Schenes | and | V\(descri bed

her ei nabove). OH see Schenme | O Exdnple 72
Preparati on of CHy
L/ -isopropyl - 2- met hyl - 6-{[ 7- ( (A omet hoxy) qui nol i n
-4-yl]oxy}-1- benzof uran-3-carboxam delH NVR (300 MHz,
CHLOROFORM-d) d ppm 1.3 \=6.41 Hz, 6 H 2.74 (s,

3 H 4.36 (m J=6.4& Hz H) J5.67 (d, J=7.72 Hz, 1 H)
6.54 (d, J=4.90 Hz, 1°H) (dd, J=8. 48, 207Hzl

H) 7. 8is c@mpolindHvas préﬁarédiusm!;—fﬂetﬁ’dﬂs Hialodouklto tﬂos&’debﬂted and described

%%@éﬁaﬂ% 5] abfi 24,80 b ap%@aﬁs@t{i pecfererk ) L% 6
[HAMR. (3G8Mina, IDMSE3IDOPRaY 647 (@n/=6#1 Hz, 6 H) 2 67 (s 3 H) 4.01 (s, 3 H) 4.22 (m,
bkin eyel oDDJEs):@NHz 3-Hyet38); @H%H@ t 942f45 Hz, 1 H) 7.89 (d, J=8.67 Hz, 1 H) 7.99

AZERRATY) 24 G0l s domitye i saeerdbay e 10

HCMSTABCE o 0721 (+H). 93 (m J=6.97, 5.46 Hz, 2 H)
2.75 (s, 3 H 2.94 (m 1H 6.02 (s, 1 H 6.53 (d,

J=5.27 Hz, 1 H)r 7.15 l§|dd, J=8.48, 2.07 Hz, 1 F?) 7.31
BENERAL PREPARATIDN QF FHE SOMROUNDSOR EXANIPHES 73 TO 741

7. 70 tiekse to@peiBdsiwere rdgared.42Cording tolthdljeaBtiohchehe depicted below and

using methods analogous to those described in connection with Schemes | and IV (described

hereinabove).

Q

OH
N\
see Scheme | (I i CH,
G J@fﬁ
F po
Fﬁ\o NH, >I\

see general prep.
Scheme 2

(@]
OH R r
N
N—CH, ( H
o) 0] CHs;
NH,R' o d
5 00 ~ S
- F
7 F.
FF O N see Scheme IV lj\o N

Example 72
Preparation of N-isopropyl-2-methyl-6-{[7-(trifluoromethoxy)quinolin-4-ylJoxy}-1-
benzofuran-3-carboxamide
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J=9.04 Hz, 1 H 8.69 (d, J=5.27 Hz, 1 H. LCO M (APC,
pos.): 443.0 (MtH). Exanple 74 Preparation of

WORmanyd73R- met hyl - 6-{[ 7- (tri fl uor onet hoxy) qui nBCT/IB2404y104151

] oxy}- 1- benzof uran-3- carboxam de 1H NVR (400 MHz,
CHLOROFORM D) d ppm 1.00 (t, J=7.33 Hz, 3 H 1.47 (m
2H 1.67 (m 2 H 3.52(m 2H 5.87 (s, 1 H 6.56
(d, J=4.80 Hz, 1 H 7.16 (dd, J=8.46, 1.89 Hz, 1 H
7.32 (d,J=2.02 Hz, 1 H) 7.48 (d, J=9.35 Hz, 1 H) 7.75
(d, J=8.34 Hz, 1 H 7.99 (s,.gb-H) 8.46 (d, J=9.10 Hz,
1 H 870 (d, J=4.04 Hz, 1 H. LM (APClI, pos.):
459. 0 (M+H). PREPARATI ON OF COVPOUNDS OF EXAMPLE 75 TO
77 These conpounds were prepared ace}Q ng to the

ugi

syntheti c schene depicted bel ow ard Ay met hods

described in connection with Scghe I 75 Exanple 75
Preparation of
[ (7-met hoxyqui nol i n-4-yl) oxy}~-

, 2- trlmathyl 1H i ndo

| e- 3- car boxam de 1H NMR I\/Hz DVEO- dé) d ppm 2.61
(s, 3 H 2.80 (d, J=4.5 : I—|)367(s 3 H 3.93
(s, 3 H 6.36 (d, J= 1 H 7.00 (dd, J=8.57,

0’} %\Z Eﬁ?oo MHQ")C O%F(di‘%(iln d)]FQ 4.332d Sak6la , Hzl 6Hl) 2(7744@ § ¢y 4.36 (m,
st &4 Mz HIp% @8Jﬂz72%-iz ,?64) éSiédo (/dfguJH@ 18% 7,_19‘?90_1[ JE% 4% 2@% Hz, 1 H)
A3, (s JH8) 72423 (leJ—9]23H1)z VB) (AP, J=812%bhiz, 379 7I95((aH1H) 8MBa(. J=9.04 Hz, 1

ne C vl It?lnmet hyl -1H-in
'_&%[?b%;@ thox qU| n%’®§%1 ? 3)26 Wt o

Example3c ar boxam delH NI\/R (300 MHz, DVMBO-d6) d ppm 2. 60

I‘rﬁparﬁ”tldﬂ of A- ﬁﬂldm‘opyi-zlindiﬁyl-l&{[? (ﬂrlfltborcﬁnéiﬁm(ﬁqmﬁolHM -Alaxy}-1-
.98 (dd, "4=8.67, 2.07 k2. 1

bF“i@f] FH\'3%?"PB"3'7“$‘*4 (d, J=2.26 Hz, 1 H) 7.47 (d, J=2.26
He, 1H)755(m J=4.52 Hz, 1 H) ,7.83 d, J=8. 48 H,
1 H 821 (d, J=9.04 Hz, 1 H) 8.48Mef J=5.27 Hz, 1 H)
10.21 (s, 1 H). MB (APCI, mz)3§2{1 (M+1) Anal. (C2I
HION3G3 O H20O) Exanple 77 g

4@

'H NMR (300 MHz, CHLOROFORM-d) & ppm 0.69 (m, 2 H) 0.93 (m, J=6.97, 5.46 Hz, 2 H) 2.75
(s, 3 H) 2.94 (m, 1 H) 6.02 (s, 1 H) 6.53 (d, J=5.27 Hz, 1 H) 7.15 (dd, J=8.48, 2.07 Hz, 1 H) 7.31
(d, J=2.07 Hz, 1 H) 7.46 (dd, J=9.14, 1.79 Hz, 1 H) 7.70 (d, J=8.48 Hz, 1 H) 7.95 (s, 1 H) 8.45 (d,
J=9.04 Hz, 1 H) 8.69 (d, J=5.27 Hz, 1 H). LC/MS (APCI, pos.): 443.0 (M+H).

Example 74
Preparation of N-butyl-2-methyl-6-{[7-(trifluoromethoxy)quinolin-4-ylJoxy}-1 -benzofuran-3-

A J@fi

'H NMR (400 MHz, CHLOROFORM-d) & ppm 1.00 (t, J=7.33 Hz, 3 H) 1.47 (m, 2 H) 1.67 (m, 2 H)
3.52 (m, 2 H) 5.87 (s, 1 H) 6.56 (d, J=4.80 Hz, 1 H) 7.16 (dd, J=8.46, 1.89 Hz, 1 H) 7.32 (d,

carboxamide
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Preparation of
IV, 1,2-trimethyl-6-{[7-(2-norpholin-4-ylethoxy)quinoli

wo200596376xy} - 1H i ndol e- 3- carboxam de 1H NVR (BODIBZbIK/004151

CHLOROFORM d) d ppm 2. 63 (d J=4.71 Hz, 2 H) 2.65 (d,
J=4.52 Hz, 2 H) 2.75 (s, 3 H 2.92 (t, J=5.56 Hz, 2 H)
3.08 (d, J=4.90 Hz, 3 H) 3.67 (s, 3 H 3.76 (d, J=4.71
H 4.30 (t, J=5.56 Hz,

Hz, 2 H 3.78 (d, J=4.52 Hz, 2

2 H 5.89 (m 1H)6 39 (d, J=5.27 Hz, 1 H 7.04 (dd,
J=8.67, 2.07 Hz, 1 H 7.15 (dg,J=1.88 Hz, 1 H 7.25
(dd, J=Q 3 Hz 1H) 7.42 (d, 325745 Hz, 1 H 7.77 (d,
J=8.67 Hz, .31 (d, J=9.04 Hz, 8.56 (d,

otk S P o
bixs 11H)B 20r(f.rs I%HZ(S‘-'{')[ CIMB. (AFEL ops )dﬁﬁ-@[(l\@?*l"&t hoxy) qui nol
PRE#ARAhomdFdbMpodnbs&Emm@mdwNS Thi s conpound

was p are to meth nal ogous r those
Laed TEFoR FOBRTET Hete Bthrp e AReorro e TR R Beipeseh e sefpelow anc
wsing riéthodeRe$B0gr iIVepnneIMB®@itt Schainepm 1. 70 (m 4 H) 2.54
(m J=6.41 Hz, 4 H 2.60 (s, 3 H 2.80 (d, J= 4@
3 H 2.87 (t, J=5.75 Hz, 33.67 (s, 3
J=5.75 Hz, 2 H) 6.35 =5.27Hz, 1 H)
J=8.48, 1.88CHz, 1} Qtdd, J=9. 14, @l]
740(d6Hz H #4w49 (d, J=1.8

q, & @ 1 H—784{d—~J=8. 67 H)
J 9. 040> TND) 8. 5Gee(sthends 5. 2 TH b
m z) 459. 1 (M+1) Anal . (CZ7H30N4C1§30 5 Il‘bQ] COO—I)
Exarrpl e 79 Preparation of
L/, 1, 2-trinmethyl-6-{t7-(2-piperidin-1-yl ethoxy)qwgoll
n- 4- yI]oxy} IWin oI@HaS car boxam de Thi s conpound 8

prepared accor Ho ngl_bods anal ogous to th eld
to prepare the dor ds gé~Exanpl e 75 to Ex CHy
o] )
o P Cs,CO5, DMF NV\O N
76 77

Example 75

Preparation of [(7-methoxyquinolin-4-yl)oxy]-N,1,2-trimethyl-1 H-indole-3-carboxamide
CHj
]

o)

NH
N—CHj,
© N
CH
m 3
HCsg N"

'H NMR (300 MHz, DMSO-d6) 8 ppm 2.61 (s, 3 H) 2.80 (d, J=4.52 Hz, 3 H) 3.67 (s, 3 H) 3.93 (s,
3 H)6.36 (d, J=5.27 Hz, 1 H) 7.00 (dd, J=8.57, 2.17 Hz, 1 H) 7.29 (dd, J=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, 1 H) 8.56 (d, J=5.27 Hz, 1 H) MS (APCI, m/z) 376.1 (M+1) Anal. (CzH21N;O5_1.3
H.0)

Example 76

Preparation of 6-[(7-methoxyquinolin-4-yljoxy]-N,1,2-trimethyl-1H-indole-3-carboxamide
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1H NWR (300 MHz, CHLORCOFORMd) d ppm 1.49 (m 2 H)
1.76 (s, 4 H 2.68 (s, 3 H 2.80 (s, 4 H 3.01 (d,

wa2e0sQe78, 3 H) 3.09 (m 2 H) 3.60 (s, 3 H) 4p@DIK2094/@4151

H 5.81 (m 1 H 6.32 (d, J=5.27 Hz, 1 H) 6.97 (dd,
J=8.76, 1.60 Hz, 1 H 7.08 (s, 1 H 7.16 (d, J=2.07
Hz, 1 H 7.36 (d, J=1.88 Hz, 1 H) 7.71 (d, J=8.67 Hz,
1 H 825 (d, J=9.23 Hz, 1 H 8.49 (d, J=5.27 Hz, 1 H)
M5 (APCI, mz) 473.1 (Mtl) Anal. (C28H32NAG3J H2AJI S
CH3COOH) Exanpl e 80 Preparati_gg. of

[ V- (2-hydroxypropyl)-6-[(7-nmethoxyqui nolin-4-yl)oxy]-2
-met hyl - 1- benzot hi ophene- 3- car boxam de Thi s conpound
was prepared using nethods anal ogQus dHe t hose depicted
and described in Exanple 48, 33 an 88, usi ng the

appropriate starting materials NVR (300 MHz,
CHLOROFORMd) d ppm 1.31 (m ThHs (d, J=13.94 Hz,
3 H 3.38(m 1H 3.79 (m 3N98(s 3 H 4.13
(m 1H 6.3 (m 1H 6 L 3=5M7 i 1 H) 7,22
(m 2 H 7.44 (d, J=2.45 H) 7.56 (d, J=2.07 Hz,

1 H 8.01 (d, J=8.85 H®, T F) 8.26 (d, J=9.23 Hz, 1 H)
B-IEMR((GIQO NIES DMSQ-H6) Slppk) Z5GSpS B) B8O @ epici2ta, 81h) 887 (s, 3 H) 6.27 (d,

s \é'ézzﬁm q—i)@‘ééb(bl& V=3 65 ié77|=|iTE\t 11130%%/9%% RCH '7r!z44(dyj-)z‘2é>fiz 2H) 7.47 (d,

enzot hi op ene- -car conp
RO D P 1 B0 7 0 e e SO S ey 1 ) 848
and=sirsed, it b do.2h(sEX BNTVS (ARSI, B3) 38ad (RI81) Asaln(P.iHigN;0;_0.7 H,0)

%g{te starting materials. 1H NVR (300 MHz,

Md) d ppm1.05 (t, J=IAA Hz, 3 H) 1.61 (m
Ppeparatign oEN, 13-tp:|9ne yh@-{[(lﬁ? m_prm,ollg Metb%y)q}m]_qmgzyl]%y} ‘y-l-lndole-3-
Hrbdxsafidés, 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, 1l.k) 7.56 (d,

J=2.07 Hz, 1 H 8.00 (d, v/=8.85 Hz,N\axd) 8.26 (d,

J=9.04 Hz, 1 H 8.58 (d, J=5.27 H2| Exanpl e 82
Preparation of

t-(3- hydr oxybut yl ) - 6 ( 7- met hoxyqui nd&Han 4-yl)oxy]-2-m
et hyl - K/N\/\O /i)\)%

'"H NMR (300 MHz, CHLOROFORM-d) & ppm 2.63 (d, J=4.71 Hz, 2 H) 2.65 (d, J=4.52 Hz, 2 H)
2.75 (s, 3 H) 2.92 (t, J=5.56 Hz, 2 H) 3.08 (d, J=4.90 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, 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. (Cz7HzoN404_0.5 H0M00.5 CH;COOH)

Example 78

Preparation of N,1,2-trimethyl-6-{[7-(2-pyrrolidin-1-ylethoxy)quinolin-4-ylJoxy}-1H-indole-3-

carboxamide
o, S

NH
N—CH,
0 N 9y
o
e 3
Cf“l\/\o /

This compound was prepared according to methods analogous for those used to prepare
the compounds of Example 75 to Example 77.
'H NMR (300 MHz, DMSO-d6) & ppm 1.70 (m, 4 H) 2.54 (m, J=6.41 Hz, 4 H) 2.60 (s, 3 H) 2.80
(d, J=4.52 Hz, 3 H) 2.87 (t, J=5.75 Hz, 2 H) 3.67 (s, 3 H) 4.25 (t, J=5.75 Hz, 2 H) 6.35 (d, J=5.27
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25

benzot hi ophene- 3- car boxam de Thi s conmpound was
prepared usi ng net hods anal ogous to those depicted and

waemsnedied i n Exanpl e 48, 33 and 28, using thePCT/IB2004/004151

appropriate starting materials. 1H NVR (300 MHz,
CHLOROFORM d) d ppm 1.29 (d, J=6.41 Hz, 3 H 1.76 (m
2 H 2.73 (s, 3H 3.41 (m 1H 3.98 (s, 3 H 4.01
(m 2 H 6.42 (d, J=5.27 Hz, 1 H 6.47 (m 1 H 7.23
(m 2 H 7.43 (d, J=2.45 Hz, 1 H 7.56 (d, J=2.07 Hz,
H 7.99 (d, J=8.85 Hz, 1H)§26(d J=9.04 Hz, 1 H)
58 (d, J=5.27 Hz, 1 H) Exarrple 83 Preparation of
{[7-(1 , 3- di oxol an- 2- ylnethoxy)qU|noI|n 4-yl]oxy}-

2, (EUE(‘dByJ-ska PenALtUnIe3ad ¥ @?%Q%q%IH“HZ?%B “i‘%s Hz, 1 H)

was e USI n met h OC;S ana ous
A8 GeERY Bed B Blimridodts, 131 7 9Add 2885165 b (. J~5.04 He, 1
HppBép] a#5327st-la,ru I QVSHARCI, ab/5). 450H NIR) ( 208. M@,Ha%mcgﬁ, 0.5 H,0_1

gm d ppm 2.57 (s, 3 H 2.76 (d, J452Hz
8% 2 H 3.94 (m 2H 4.14 (d, J=3.77 Hz, 2 H)

1
8.
6-
He

Xxampl 1 H 6:38 (d, J509H211H)717(dd

PrePafafion 3fﬂl] ZHEimeih B-{[7- Adin-1)Téth windim 2 -3-
reg7 ("gd eyt [ (f—ép@ Jy'f Qﬂyé% JZVI]_DX}%‘H)I indole-3
facf 1H)792(d J433Hz 1H)818(d

J=9. 04 Hz, 1I—I) 8.53 (d, 7509HZkaH). LC MB

(APCl, pos.): 435.1 (MtH). Exanpl E’reparatl on of

6- [ (7- met hoxyqui nol i n- 4- yI)oxy] b-

L/ -[ (2R) -t et rahydr of ur an- 2- i

yl met hyl ] - 1- benzof ur gn-)3- car ayi de This conpound was
prepared usi ng net hods-'arab to those depicted and

descr Trllﬂﬁdomﬁbuﬁdiarﬂpbr@pé}gd a&@rdﬁh@% ABthodS a2 8&5@0 those used to prepare
gtef tarltgg %a 1H NMR (4
g%‘T 79‘1 197(m3|—|)270(33

H NBR420Q( MHz, 38 ORORQRM-@) G—DpanJ A3 (6,8 HYL1. 6 (s34 BY2.681(s, 3 H) 2.80 (s, 4
%361 gﬁlJ=(4890+$z Bl éo@%n(m 316d'&s § 414&@"622'53 sﬂmHFli 6132 (d, J=5.27
i 513;-1),ng7 4 Hyg ;6,43860@-& 1 H),198 §31 H) 716 (=207, (1 &) 7.36(d, J=1.88 Hz,

3702 (H2/=8.67 Hz, 1 H) 8.25 (d, J=9.23 Hz, 1 H) 8.49 (d, J=5.27 Hz, 1 H) MS (APCI, m/z)
4731 (M+1) Anal. (C23H32N403_125 H20_05 CH3COOH)

Example 80
Preparation of N-(2-hydroxypropyl)-6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-1-
benzothiophene-3-carboxamide

R NH OH

/Eﬁc%
ac\o (

This compound was prepared using methods analogous to those depicted and described
in Example 48, 33 and 28, using the appropriate starting materials.
'H NMR (300 MHz, CHLOROFORM-d) & ppm 1.31 (m, 3 H) 2.71 (d, J=13.94 Hz, 3 H) 3.38 (m, 1
H) 3.79 (m, 1 H) 3.98 (s, 3 H) 4.13 (m, 1 H) 6.34 (m, 1 H) 6.42 (d, J=5.27 Hz, 1 H) 7.22 (m, 2 H)
7.44 (d, J=2.45 Hz, 1 H) 7.56 (d, J=2.07 Hz, 1 H) 8.01 (d, J=8.85 Hz, 1 H) 8.26 (d, J=9.23 Hz, 1
H) 8.57 (d, J=5.27 Hz, 1 H)
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1 H 7.86 (d, J=8.59 Hz, 1 H) 8.19 (t, J=5.94 Hz, 1 H)
8.30 (d, J=9.10 Hz, 1 H) 8.66 (d, J=5.31 Hz, 1 H).

wWaQ WoMB672PCl , pos.): 433.1 (MrH). Exanple 85 PCT/IB2004/004151

Preparati on of b-KT-net hoxyqui nolin”-yQoxyl ~-net hyl -

L- S -tetrahydrofuran- -

yl met hyl ] - 1- benzof ur an- 3- car boxam deThi s conpound was
prepared using nmethods anal ogous to those depicted and
descri bed in Exanple 48, 33 and 28, using the
appropriate starting material g7.1H NVR (400 MHz,
DMSO-d6) 5 ppm1.57 (m 1 H 1.84 (m 3 H 2.57 (s, 3
H 3.29 (t, J=5.94 Hz, 2 H 3.60(m 1 H 3.74 (m 1
Ekardpie81(s, 3 H 3.96 (m 1 H 6.38 (d, J=5.31 Hz, 1

=8. 46 Hz, 1 71,2 dd, .=9.09,
@grwn%fR’#&*v&&“{%ﬁ’-@k@%@'ﬂ°'%j1'3wl-ea3etw_l~z: 02
MenzothibhhehieBXaflsbxadic®. 59 Hz, 1 H) 8.06 (t, ./=5.68 Hz,

1H 817 (d, J=9.09 Hz, 1 H 8.53 (d—J=5.31 Hz, 1
H. LM (APClI, pos.): 433.1 ( H)/—<)Ifjxan'ple 86

Preparati on of
6-[ (7-met hoxyqui nolin-4-yl)o @ ¥t hyl -/ V-[ et hoxy- et
hyl ] - 1- benzof ur an- 3- car box de*Thi s conpound was

prepared using nethods a ous to those depicted and

descri bed i n Exanpl e #8, nd 28, using the

ap pro 2@;5 @{)Jﬁ;éj.l%@ Wai ?%55@5 §§| gth?_?%'én @@5@9 $8M_Keplc§d '%nd described

m I‘g@n@ﬁl4863 nd@8olg_51 he gpquPrlge 5’@!’1:](1@1 matpHgls.31 HZ
TH RénR((dob MHz&:I—ﬁ.@)R(ﬂ:@W tiza ppn b5 @&, B7.4604, 3 9|f96@@1 22]-1)%74 (s, 3 H)

gy o e S ot S, S it b 1107

33—"'0 a431¢91=@95f"&2 11H)H) 568(d6 6=2(QT, H 45H38.0044d, J£8.8f Hz, 1 H) 8.26 (d,
bfé ML ARG, 58@@%—% 2742410 (MrH) . Exanpl e 87

Pre i on of
&Fﬁé—i&t hoxyqui nol i n-4-yl ) oxy] - 2- met hyl -/ V- [ 2- net hoxy
Piepardtioy lof A3y droLybutyljRe-[{T-urethoxgquinsi ek poxyp2-tneBiyl-Thi S

ggﬁ%mg%eﬁga_‘%pmﬁ,g%dusi ng net hods anal ogous to those

epl ct escri

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) 8 ppm 1.29 (d, J=6.41 Hz, 3 H) 1.76 (m, 2 H) 2.73 (s, 3 H)
3.41 (m, 1 H) 3.98 (s, 3 H) 4.01 (m, 2 H) 6.42 (d, J=5.27 Hz, 1 H) 6.47 (m, 1 H) 7.23 (m, 2 H) 7.43
(d, J=2.45 Hz, 1 H) 7.56 (d, J=2.07 Hz, 1 H) 7.99 (d, J=8.85 Hz, 1 H) 8.26 (d, J=9.04 Hz, 1 H)
8.58 (d, J=5.27 Hz, 1 H)
Example 83
Preparation of 6-{[7-(1,3-dioxolan-2-yImethoxy)quinolin-4-ylJoxy}-N,2-dimethyl-1-
benzofuran-3-carboxamide
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in Exanple 48, 33 and 28, using the appropriate
starting materials. 1H NVR (400 WHz, DVSO d6) d ppm

wa23/063139 J=6.82 Hz, 3 H) 2.55 (s, 3 H) 3.27 (pgT/BB2b)4/004151

3.38(m 1 H 3.88 (s, 3 H 4.16 (m J=14.40, 6.57 Hz,
1H 6.37 (d, J=5.31 Hz, 1 H 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, 1 H 7.55 (d, J=2.02 Hz, 1 H 7.69 (d,

J=8. 34 Hz, 1H)7.86(d,J834Hz 1 H 8.17 (d,
J=9.09 Hz, 1 H 8.53 (d, J=5_ Hz, 1 H. LC Ms (APCl,
pos.): 421.10 (M+H). Exanple 8 Preparati on of

L/ - (2- met hoxyet hyl ) -6-[ (7- net hoxyqunol i n-4-yl ) oxy] - 2-m
et hyl - 1- benzof uran- 3-carboxam de Thi sssconpound was
prepared using nethods anal ogous to ttfose depicted and

descri bed in Exanple 48, 33 and S|ng t he
appropriate starting terials (400 MHz,
DI\/BOd6)dppm246( 313(s 3H)332(m4
H 3.77 (s, 3 H) 627 m% ,1H)707(dd

859 2.02 Hz, ¢ J=9.35, 2.53 Hz, 1 H)
7 25 o?rrp%urﬁﬁuéﬂzpreﬂaré'cb us?ng%tf(das aﬂﬂﬁo@@?ﬁse&eg%te% gﬁiﬂdescrlbed
b Ly 18, 33fn ¢ 45 he&ppéw’sat%iafk&g 18 Lo v (APCI,

bDNMR (3000\1H2L D(Wﬂ-hiG) ExpmRl5 (8B M 2 m(dayF4ci? M, 3 H) 3.84 (m, 2 H) 3.94
Oﬁhzﬁﬁgﬁwz&m[ ’ ese%'(anﬁgeg 2=y qwrwl aon J48 57, 2.17

3-'car boxani d

'Id? éﬁﬁ @ VT4 (A bts ﬁhé%@oﬂé? 28417 ﬁb’%@@@r’& %Hzaﬂd* ) 7.78 (d,
gesmrihac) ngf_(aaap& 33 #2, 1 B3 saBld,28:9.045Hi)9 H)ME@53 (d, J=5.09 Hz, 1 H).

t I's. 1H NMR (400 Mz,
%%Efa‘?géﬁ"a%as@ i H G668 (m 2 H 2 54 (s, 3
4(m1H)657(d J=4.80 Hz, 1 H) 7.22 (m 1

Wengaﬁgn 6{%-%71-14691107({ nélfh-4- QI ox}] ﬁﬁle -Nﬁgzﬁé—t&raﬁ rofliran-2-
d 1
3'"!?6“'{1&%3‘2@‘“% -3pArbq 'd% %I)g (d, ? =4.80 Hz, 1 H 8. gbe

(d, J=4.80 Hz, 2H)898(m1H) (APCI pos. ):

437.1 (M+H). Exanpl e 90
@(%
H;‘C\O (

This compound was prepared using methods analogous to those depicted and described
in Example 48, 33 and 28, using the appropriate starting materials.
'H NMR (400 MHz, DMSO-d6) & ppm 1.70 (m, 1 H) 1.97 (m, 3 H) 2.70 (s, 3 H) 3.42 (t, J=5.94 Hz,
2 H) 3.73 (m, 1 H) 3.87 (m, 1 H) 4.01 (s, 3 H) 4.09 (m, 1 H) 6.51 (d, J=5.31 Hz, 1 H) 7.30 (dd,
J=8.46, 2.15 Hz, 1 H) 7.36 (dd, J=9.10, 2.53 Hz, 1 H) 7.48 (d, J=2.53 Hz, 1 H) 7.68 (d, J=2.02 Hz,
1 H) 7.86 (d, J=8.59 Hz, 1 H) 8.19 (t, J=5.94 Hz, 1 H) 8.30 (d, J=8.10 Hz, 1 H) 8.66 (d, J=5.31 Hz,
1 H). LC/MS (APCI, pos.): 433.1 (M+H).
Example 85
Preparation of 6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-N-[(2S)-tetrahydrofuran-2-
ylmethyl]-1-benzofuran-3-carboxamide
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Preparation of
L/ - cycl opropyl - 2-met hyl - 6- ({7-[ 2- (et hyl am no) et hoxy] g

WQ@RWSI06313%- yI } oxy) - 1- benzof ur an- 3- car boxam dePdTiB004/004151

conmpound was prepared according to the synthetic
schene depicted and descri bed

bel ow. 7- (benzyl oxy) - 4- chl oroqui nol i ne 90-B was
prepared (see general synthesis Schene |) fromthe
commerci ally avail abl e conpound 90-A (from Al drich). A
m xture of 90-B (2.8 g, 10.4 1),

G hydr oxy”- net hyl -i - benzof ur an=S- car boxylic acid 90-C
(2 g, 10.4 nmol) and Cs2CO33 (10.1g, 31.4 mmol) in DVSO
(70 M) was heated to 1300C for 2 hours. The sol ution
was poured into water, neutralized wt cOH and

extracted wwth Et OAc. The concentbatbgﬁ{‘ resi due was
purified by silica gel chromatography using 2-5% MeOH
in CH2CI2 to give 6-{[7-

(benzyl oxy) qui nol i n-4-yl ] oxy}= h)c/HI - 1- benzof ur an- 3-

carboxylic acid 90-D (4.2g, Q4% yield) as a solid.
Compound 90-D (2.4 gQC reated with TFA (net) by
refluxing for 2 hours.® | ution was cooled to room

t enpemais orapoupd wae prepared usied @éthedschnalsgdused thesanddpltted and described

Q%%Reﬁe Jr%%' np%{e{fp@ﬁat%éﬂﬂgm%% Lpoe), dried

concen

H%Mux,ﬁj\aﬁ@rg(; prppm-w@(m(y]w 4.84 (m, 3 H) 2.57 (s, 3 H) 3.29 (t, J=5.94 Hz,
]i2)) mdcr At e zolayman+3-3@arEexy) 3.96 ae,i10H 838 (o I=51310rz,86%97.17 (dd,

T P B M 53 T

f i) DIVIB (¢, U68.59 biz, vietd) 8sD6i(k; Pebeltz, f b B117 ér'e?.68 bz, & H)@r5320, J=5.31 Hz,
mkﬁ%t(ﬁlﬁs_gﬁrfbltﬂb%)&@,but(mm) was added cycl opropanani ne

5 The reaction m xture was
' for 30 mi nutes, poured into water and

erdnamtbe @f V(7 hmdﬂuﬂ&qum&ld-il-qaom-lz-mmhylmwﬂhﬁ(@-ﬁﬂng FipByfuran-3-
E?‘j I\/E(}||nCI-|2CIZy|eId
cyc

opropyl 6-[ (7- hydr oxyqui nol i n- 4- yI)oxy] 2- et hy
| - 1- benzof ur an- 3- car boxani de 90- G (}*4-G. 77%yi el d)
as a solid. A solution of 90-G { g, 3.7 mmol),
Br(CH2)2Br 90-H (2.1 g, 11.2 ) and K2CG3 (1.5 g,
11.2 mmol) in DMF (40 m) wg e d to 5Q0C

overni ght. The reaction m £tufe Wwas extracted with
Et OAc. The concentrate Shdue was purified by silica
gel col um chr omat ot i ng5% MeOH/ CH 2C12 to

yield Tﬁg{:wpc{uﬁd gE%@Eﬁér%H’@r}quétﬂ&Js'aﬂalég&ﬁg]t@fﬁ@e depicted and described

L/ -cyc
in Exa%ple 48, 33 and 28, using the appropriate starting materials.

"H NMR (400 MHz, DMSO-dg) & ppm 1.21 (t, J=6.95 Hz, 3 H) 2.70 (s, 3 H) 3.55 (m, 6 H) 4.01 (s,
3 H) 6.51 (d, J=5.31 Hz, 1 H) 7.30 (dd, J=8.59, 2.02 Hz, 1 H) 7.37 (dd, J=9.09, 2.53 Hz, 1 H) 7.49
(d, J=2.53 Hz, 1 H) 7.69 (d, J=2.02 Hz, 1 H) 7.88 (d, J=8.59 Hz, 1 H) 8.15 (t, J=5.43 Hz, 1 H) 8.31
(d, J=9.09 Hz, 1 H) 8.66 (d, J=5.31 Hz, 1 H). LC/MS (APCI, pos.): 421.10 (M+H).

Example 87
Preparation of 6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-N-[2-methoxy-1-methyl-ethyl]-1-
benzofuran-3-carboxamide
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benzof ur an- 3- carboxam de 90-1 (1.1 g, 61% . A solution
of conpound 90-1 (100 ng, 0.21 nmol) and 0.3 m of

woreiokpbssd ne 90-J (R =CH 3, R - H) in THF (2N)PCHIE2MBEM04151

(2 M) was heated to 6Q0C for 1 hour. The reaction

m xture was purified by HPLC (D onex Systen) using
10-50% CH3CN H20O + 0. 1%AcOH over 30 minutes to give

L/ -cycl opropyl - 2- net hyl - 6- ({7-[ 2- (et hyl am no) et hoxy] q
ui nol i n-4-yl }oxy)-1 -benzofuran-3- carboxam de 90 (42
ng). 1H NVR (400 MHz, DVBO d6_)10§_ppm 0.55 (m 2 H)
0.65 (m J=7.07, 4.55 Hz, 2 H "2.30 (s, 3 H 2.53 (s,
3 H 2.80(m 1H 2.84 (t, J=5.56 Hz, 2 H 4.13 (t,
.7=5.56 Hz, 2 H 6.36 (d, J=5.05 Hg, 1.,H 7.14 (dd,
J=8.46, 2.15 Hz, 1 H 7.23 (dd, 1=9)30, 2.53 Hz, 1 H
7.34 (d, J=2.27 Hz, 1 H 7.54 (d, 7J22.02 Hz, 1 H) 7.68
(d, J=8.59 Hz, 1 H 8.11 (d, 9 J—|z 1 H 8.16 (d,
J=9.35 Hz, 1 H 8.52 (d, J=5- 1 H. LM (APC,
pos.): 432.1 (M+H). Exa \1 Preparatlon of

W cycl opropyl - 2- met hyl - 7] 2- (di et hyl am no) et hoxy] g
ui nol i n 4- yI }ox )-1- benZof ﬂlr an- 3- car boxam de Thi s
conpoulhié QypaPeapaiediuaigy methegeianalngalioig dese depiciérband described

d@Eka?ﬁMs?G@l aﬁi@zaa: usukgenalcle bﬁbr@?@ﬁ%ka@tlrﬁ%at&%lsnggg h 3

a ace o a

SRS ot TR P T B AR e SaDBooet L e gm. 5 H) 338
Hin, 0HY3.881s, 3 A. 16 MHE1480H).52HE 2 F()Iﬂ374(dH)=5215ﬂ (BI ) 7.37 (dd, J=8.46,
'@152Hz7 9 k()“ﬂ 233(ED@J76 %542 43 1iz, ng P (E'ZJ-z%s"lﬂz §. 1—55 5%3d J=2.02 Hz, 1 H)
(70Q§a (dJJ_-g 3z % Hy 3 8Fgd, Jlsaﬁ Ha, 13'20 %7 (dJJ:Lg %wﬁ)j_z 5|3|)(d J=5.31 Hz, 1
H)SIT/S,(APGI2p&2: 422, 101MHY). 7. 68 (d, J=8.34 Hz, 1 H) 8.11

(d, J=4.04 Hz, 1 H 8.15 (d, J=9.10 Hz, 1 H) 8.52 (d,

J=5.05 Hz, 1 H. LC/MS (APCl, pos.): 474.2 (MH).

@wmpl%'ﬂaz Prepar ati on of
Lﬂreﬁ‘dt‘&ﬂd?ﬁf@&'-m&h@i@bﬂ?bﬁﬁ(ﬂl{lgmbgyd”'u}ﬁiﬂ|ﬁ->ﬂyy1)6§(ﬂ@‘h‘|]at‘ﬁy|l-1’l@énzofuran-
0

4 %b% ey) 1- benzofuran- 3-carboxam deThi s conmpound
5 ed using net hods analogous to those depicted
and descri bed ﬂ°\caa

Q

/(:\&CHS
: \jj\
HaCoe N/

This compound was prepared using methods analogous to those depicted and described
in Example 48, 33 and 28, using the appropriate starting materials.
'H NMR (400 MHz, DMSO-d6) & ppm 2.46 (s, 3 H) 3.13 (s, 3 H) 3.32 (m, 4 H) 3.77 (s, 3 H) 6.27
(d, J=5.31 Hz, 1 H) 7.07 (dd, J=8.59, 2.02 Hz, 1 H) 7.13 (dd, J=9.35, 2.53 Hz, 1 H) 7.25 (d,
J=2.53 Hz, 1 H) 7.45 (d, J=2.02 Hz, 1 H) 7.64 (d, J=8.59 Hz, 1 H) 7.93 (t, J=5.05 Hz, 1 H) 8.07 (d,
J=9.35 Hz, 1 H) 8.42 (d, J=5.31 Hz, 1 H). LC/MS (APCI, pos.): 407.1 (M+H).
Example 89
Preparation of N-cyclopropyl-2-methyl-6-[(7-pyrimidin-2-ylquinolin-4-yl)oxy]-1-benzofuran-
3-carboxamide



10

15

in Exanple 90. 1H NWMR (400 MHz, DWVSO-d6) d ppm 0.55
(m 2H 0.65(m 2 H 2.53 (s, 3 H 2.81 (d, J=3.79

woH2005063839 3. 75 (s, 2 H) 4.11 (t, J=5.05 Hz, 2 POT/IB28@1/004151

(m 1H 6.36 (d, J=5.05 Hz, 1 H) 7.15 (dd, J=8.46,
2.15 Hz, 1 H) 7.24 (dd, J=9.10, 2.53 Hz, 1 H) 7.34 (d,

J=2.27 Hz, 1 H) 7.54 (d, J=2.02 Hz, 1 H) 7.68 (d,
J=8.34 Hz, 1 H 8.11 (d, J=3.79 Hz, 1 H) 8.16 (d,
J=QAO Hz, 1 H) 8.52 (d, J=5.31 Hz, 1 H). LT MBS (APCl,

pos ) 419.1 (MrH) . Exanple 93, Preparatlon of
6-{[7-(2- bronnethoxy)qU|noI|n 4 y

| Joxy}-Wcycl opropyl - 2- et hy1- 1-

benzof ur an- 3- car boxanm de Thi s conpaund was prepared

usi ng net hods anal ogous to those depi&{ed and

described in Exanple 90. 1H N ,

ppm0.54 (m 2 H- 0.65 (m 2 (s, 3 H 2.80 (m

1 H 3.84 (m 2 H 4.47 ( 21 H) 6. 38 (d, J=5.31 Hz, 1

H 7.15 (dd, J=8.46, 2.15 H 7.27 (dd, J=9.009,

2.53 Hz, 1 H) 7.38 (d| “Hz, 1 H) 7.55 (d, J=2.02

Hz, 1 H 7.69 (d, J= 8 FE 1 H 8.12 (d, J=3.79 Hz,

I%I) H) L%q r&nﬁ%ﬁl \A?aﬁ BE ep?red h@ig}_%. %R;%_ﬁn(a%@ rI.Bitflgs?)ﬂeplctelcl and described

i @mpﬁ%oaﬁ @fd 28, using the appropriate starting materials.

Vﬁg«%ﬂﬁi @b6 MIPI!' Dl@s@l%halbpn@o{sg(rﬁ Z bt Y bR RR@3IHY 2k Y, 1 H) 6.57

9.0 B8 MR oA 8.7 48 Bk ET 6 i1 B2 LR Wl 4=6.59 H, 1 H)

gﬂ@ﬂmr e dl) 648 iid) A2 O HES! mrmo_:xgpma 60zt i 6. 6_9@(le€4 ecgiHamoH) 8.96 (d,
| . rrate am ne

SR80 Ly oehe ThY s pisSh e 08 AR 00 e

M&éﬂdppm043(m 2H 0.53(m 2H 0.80 (t,

JPrdpatationof Aﬁcyﬂop?op]/?z-(ﬁb\t]hylslti-g{g:i%édﬁtgylammo)&h ]ddﬁolﬁ-ﬁ)l}oxy) 1-

i’ebzﬁf‘E?“':’fa@%‘émiﬁg 2'H 6.23 (d .7=5.31 Hz, ! H)

7.00 (dd, J=8.59, 2.02 Hz, 1 H 7. o d4d, J=9.10, 2.53

Hz, 1 H) 7.22 (d, J=2.27 Hz, 1 37 .7=2.02 He,
1 H 7.56 (d, J=8.34 Hz, 1H)7( 424,04 Hz, 1

CHy AN
H
\/\0 N/

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

below.
cl o
g ) .
[::I/\O NH2 o N7 i N—CH,
[::r/\ HO o
90-A 90-B 90-C
0

OH
o)
N—cH,
OH
0 0 <

', CHs

CSzCO3 = TFA o) O

—_— P —_—

z
90-D HO N
90-E
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H 8.03 (d, J=9.10 Hz, 1 H 8.39 (d, J=5.31 Hz, 1 H).
L Ms (APClI, pos.): 515.2 (M+H). Exanple 95

woe@paexsd on of PCT/IB2004/004151

L/ -cycl opropyl -6-({7-[ 2- (i sopropyl anm no) et hoxy] qui nol i
n-4-yl } oxy) - 2-net hyl - 1-benzof uran- 3- car boxam de Thi s
conpound was prepared using nethods anal ogous to those
depi cted and described in Exanple 90, using the
appropriate amne in place of nmethylamne (90-J). 1H
NVR (400 MHz, DMSO-d6) d ppm {54 (m 2 H 0.65 (m 2
H 0.95 (d, .7=6.32 Hz, 6 H 2.53 (s, 3 H 2.73 (m
.7=12.38, 6.06 Hz, 1 H 2.80 (m J=7.20, 3.92 Hz, 1 H)
2.89 (t, .7=5.56 Hz, 2 4.12 (t, J=5.56 Hz, 2
6.35 (d, J=5.31 Hz, r&%# 15 (dd, J=8.59, 2.02
H 7.24 (dd, .7=9, 22 40 Hz, 1 H 7.33 (m
( 7=2.02 Hz, 68 (g~3%8.59 Hz, 1 1y
2 Hz, 1 (d, J:SLlQF‘IQ”lH). (8,
J=ANRe Hz, | LC/I\/S ( APGlr k,dS - ) { M+H) .
anpl e 96 epgration of
/ \bo®y Ccl opr OpyTNE %@7 [ 2- (cycl oprspy( &hi no) ' hexyl qui no
l'in-4-yl}oxy)-2- hyl - 1- benzof ur an- 3- car boxam deThi s
conpound was prepared using nethods anal9 gou}Qto t hose
depi cted and des@di bed i n Exanpl e 90, us
appropriate amNm®R'n pl ace of methy ] (90 J) 1H
NVR (400 MHz, BMSOS—+ 6) d ppm 0. 02 2 HP. 16 (m 2
H 0.37 (m 2 f™P47 (m 2 H 1.92¥m°L H 2.36 (s,
3H)264(m1|—|)279(t,J , 2 H, 3.96 (t,
J=5.68 Hz, 2 H) 6.18 (d, J=5. 1H)698(dd
J=8. 46, 215Hz 1Hl)R'F7\06\d, o8y 2.27 Hz,

7 16 gﬁen%ylgé){gﬁ&a&@w}%e E&Bz\l{%re%a g%(g Sg]ejé gl’ iyéﬁé&é %cheme 1)
tomuhegcoggnqually Jyglapls cppnpound }Q})-A (_l@m\,gdr(c}xpoﬁ mnggfg of 90-B (2.8 g, 104
bhy-2-F4AYA RN luri-eBabalyiicOBcidbo-c (2 g, 104 mmol) and Cs,CO;

ﬂ#r%
ﬁOégh%&%,Fl B%blplﬁﬁgg'zo in% \Jag %eaqec} tlgq)§¥°C]Torn§ Fl u¥i e’l‘hh so?u?on was poured

inko) watyﬂ -n2utretizduly Withl AL@H 208 exizavicd- wity BtO®ani The cbheatrated residue was
GFRQUAd g gélel%ﬁrrogrét debRP (RN ods, apabAIMSclh et hoSGve 6-{7-

epicte
(beﬁzyloxy)qumolln-4-yl]oxy} 2-methyl-1-benzofuran-3-carboxylic acid 90-D (4.2g, 94% yield) as

a solid.

Compound 90-D (2.4 g) was treated with TFA (net) by refluxing for 2 hours. The solution
was cooled to room temperature, poured into water and extracted with EtOAc. The organic layer
was washed (brine), dried (MgSO,) and concentrated to give 6-{(7-hydroxyquinolin-4-yl)oxy]-2-
methyl-1-benzofuran-3-carboxylic acid 90-E (1.4 g, 86% yield).

A solution of 90-E (1.6 g, 4.8 mmol), HATU (2.1 g, 5.7 mmol) and triethylamine (970 mg,
9.6 mmol) in DMF (10 ml) 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 extracted with EtOAc. Silica gel column chromatography using
5% MeOH in CH.CI, yield N-cyclopropyl-6-{(7-hydroxyquinolin-4-yl)oxy]-2-methyl-1-benzofuran-3-
carboxamide 90-G (1.4 g, 77% yield) as a solid.

A solution of 90-G (1.4 g, 3.7 mmol), Br(CH,)2Br 90-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 chromatography using
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in Exanple 90, using the appropriate am ne in place of
nmet hyl am ne (90-J). 1H NMR (400 MHz, DVBCQd 6) d ppm

W@2®4/063139 2 H) 0.65 (m 2 H) 0.91 (d, J=6.57 HCT/B2bI)4/004151

2.53 (s, 3H 2.81(m 2 H 2.92 (m 2 H 3.15 (m 2

H 3.18 (m 4 H 3.20 (m 3 H 4.13 (m 2 H 6.35 (d,
J=5.31 Hz, 1 H) 7.15 (dd, J=8.46, 2.15 Hz, 1 H) 7.23
(dd, J=9.10, 2.53 Hz, 1 H 7.34 (d, J=2.27 Hz, 1 H
7.54 (d, J=2.02 Hz, 1 H) 7.68 (d, J=8.34 Hz, 1 H) 8.12
(d, J404Hz 1H) 8.16 (d, 9@QMO Hz, 1 H) 8.52 (d,
J=5.05 Hz, LG/ MS (APCl, pos.): 490.1 (MH).

Exanpl e 98 Pr epar ation of
§%( iv?ed#cmztﬁr ttdng/ﬁ@‘d/ | - (Mr%@@)ﬂbilh&@l&ﬂoi’y} W-dy@&i{r})pyl-z -methyl-1-

cI 0 ro o ben ur an- 3- car boxam de
‘??ﬂzg ﬂagr’g?jﬂ’h& ng met hods anal ogous to
t hoseAdmtutlort efl ccambuddaso-ﬂ i(besdmign 0.Ex ampdlear@D 0.3 usli oigmeéthdamine 90-J

ﬁﬁ%l—?ﬁ%‘-ﬁmﬁmﬁ& gg@bg(ﬁ%lmasgfé&% cﬁéﬁ°g?or(1%gur])Th Héctéon mixture
wps purifigd pysHPIC (.I.‘Blorgx §5st%rg) usgng)O 50% Hzg_)% 1%AcQ3! ()yer 30 minutes
tb-%iv%l Nclogropyl-2 4nelry|-§-1{7-[2) st fartio)etRoxiyhuifol@4-y()dxy)-1-benzofuran-3-

goxa c%lzg 412 FB) 7.16 (dd,J=8.46, 2.15 Hz, 1 H) 7.25
g? Mg 0§*2 %953 1z, 1 H) 7.35 (d, J=2.53 Hz, 1 H)

SBIR((@00 Wik, DISQ4g6) d1pre) 05 710, 4 H) 0.85-8n,557.08, 4.55 Hy 281) 2480 (s, 3 H)
fz‘éa (33344 %o'd% 1 i) 24 8. A8 5601z, IAP4.39 tHLs 5@ H'z') 2 81 536 (¢! y=5.05 Hz, 1
Eg(g%| qg & z]g, gagﬁéﬁ é? o J-9p1%52)53 v e SME 0 07 1z, 1 1y 754
Y0/Je3,02 HproByT 62 etaid HE-¥ H)78. { Ridydr4eobz, i- My 816 tdnds8/35 Hz, 1 H)
glé%}gnéleL@OéHﬁ/H]l-?XDd/Mé BRANGRAUBN-Fr[Rr boxam de Thi s

ound was epare using nethods analogous to those
and described in Exanple 90, using the

P%ﬂﬁbh f N-citlopdpyIrR-pbgRs-[F - [zraiiétwla\mmml(&w;]nonmzl-yl}oxy) 1-
g n__l\élalﬁjg dé) d ppm1.04 (m 2 H 1.15 (m
HY Tygn-p %Yézl(thseHz 2H)330(m1

H 3.76 (m 4 H) 403(m4H)471 J=5.68 Hz, 2
H 6.85 (d, J=5.31 Hz, 1 H) 7.64 4d %&.46,2.15&,
1 H 7.72 (dd, J=9.10, 2.53 Hz, ) 86 (d, J=2.53
Hz, 1 H) 8.03 (d, J=2,27 Hz, 1{H) 8.718 (d, J=8.34 Hz,
H 8.62 (m 1 H 865 (ECE%O Hz, 1 H 9.01 (d,

5.05 c;:3\/\0 &

This compound was prepared using methods analogous to those depicted and described
in Example 90, using the appropriate amine in place of methylamine (90-J).
'H NMR (400 MHz, DMSO-d6) & 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 (t, J=6.06 Hz, 2 H) 6.35 (d, J=5.05 Hz, 1 H) 7.14 (dd,
J=8.46, 2.15 Hz, 1 H) 7.21 (dd, J=9.10, 2.53 Hz, 1 H) 7.34 (d, J=2.53 Hz, 1 H) 7.53 (d, J=2.02 Hz,
1 H) 7.68 (d, J=8.34 Hz, 1 H) 8.11 (d, J=4.04 Hz, 1 H) 8.15 (d, J=9.10 Hz, 1 H) 8.52 (d, J=5.05
Hz, 1 H). LC/MS (APCI, pos.): 474.2 (M+H).
Example 92
Preparation of N-cyclopropyl-2-methyl-6-({7-[2-hydroxy-ethoxy]quinolin-4-yl}oxy)-1-
benzofuran-3-carboxamide
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Hz, 1 H. LM (APCI, pos.): 488.1 (M-H). Exanple 100
Preparati on of

W®2{0§/863729 (cycl obut yl am no) et hoxy] qui nol i n- 4- yP¢DKB2PO4(04151

-cycl opropyl - 2- et hyl - 1- benzof uran- 3- car boxam de Y TV
Thi s conmpound was prepared using nethods anal ogous to
t hose depicted and described in Exanple 90, using the
appropriate amne in place of nmethylamne (90-J). 1H
NVR (400 MHz, DWVSO d6) d pme 54 (m 2 H 0.65 (m 2
H 1.56 (m 4 H 2.05 (m H)0253(s 3 H 2.81 (t,
J=5.68 Hz, 2 H 3.36 (m 1 141 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, 2.53 Hz, 1 H 7.32 (d,
J=2.53 Hz, 1 H) 7.54 (d, J=2.02 Hz, 7.68 (d,
J=8.59 Hz, 1 H) 8.12 (d, J=3.79 .16 (d,
J=9.09 Hz, 1 H) 8.52 (d, J=5.05 LC VB (APCI,

pos.): 472.1 (MtH). Exanple 101
Lf-cycl opropyl ~-net hyl - -
Z™-pyrrolidin-i-ylethoxyJuo J n*-yl | oxy}-1!-
benzof ur an- 3- car boxam dé€Thi’s ¢onpound was prepared
usi ngT msatdmmdenca\mad mgransl Using iniedisds degogoue th those depicted and described
H%ct&f\ in Exanpl e 90 usi ng the appr opri ate am ne

ace of met [ am n §90 J). 2§

d630 MHp BN g@qpﬁm 511|)(m02 ygo @Mm H) 2.§3 @33(11%2 84 (d, J=3.79
HD, 124)675 @& 2Bi)l¢l,)112t, 5.5z, 2 HY)4.82 @) 1(HN6.36 () J=6.05H= 1 H) 7.15 (dd,

o'ty gtos el il gt bt gl dfacare
HH) 7.684d, (Je8.39 H2, D) $121 (d1 S+ 797HBg H)rd- 161(dH¥‘98101PiZ () 852 (d, J=5.31

, 9 A d+H). 8.52 (d, J=5.31 Hz, 1 .
@d1ﬁ/4ék?:,0/\ggl(éﬂ%ogég.ﬂ271 (ﬂﬂlh})( Vi-H) . (Exan'pl e 102 "
Preparati on of

Béampté 8pr opyl - 2- met hyl - 6-{[ 7- ( 2- pi per azi n- 1-yl ethoxy)q

i

wwm:t?'ﬁ#eom'éh bed

r epar ation of

NH

h—

o (]

joo
Br\/\o N/

This compound was prepared using methods analogous to those depicted and described
in Example 90.
'H NMR (400 MHz, DMSO-d6) & ppm 0.54 (m, 2 H) 0.65 (m, 2 H) 2.53 (s, 3 H) 2.80 (m, 1 H) 3.84
(m, 2 H) 4.47 (m, 2 H) 6.38 (d, J=5.31 Hz, 1 H) 7.15 (dd, J=8.46, 2.15 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) 7.69 (d, J=8.34 Hz, 1 H) 8.12 (d,
J=3.79 Hz, 1 H) 8.19 (d, J=9.09 Hz, 1 H) 8.54 (d, J=5.31 Hz, 1 H).”LC/MS (APCI, pos.): 481.0
(M+H).
Example 94
Preparation of N-cyclopropyl-2-methyl-6-{7-[2-(4-ethyl-piperazin-1-yl)-ethoxy]quinolin-4-
yloxy}-1-benzofuran-3-carboxamide
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in Exanple 90, using the appropriate am ne in place of
nmet hyl am ne (90-J). 1H NMR (400 MHz, DVBO-d6) d ppm

W@O@2®4/063139 2 H) 0.65 (m 2 H 2.38 (m 2 H) 2. 6BCT/Mm2064/004151

H 2.81 (m 1H 3.12 (m 4 H 4.19 (t, J=5.68 Hz, 2
H 6.36 (d, J=5.31 Hz, 1 H 7.15 (m 2 H 7.21 (m 2
H 7.53 (dd, J=7.20, 2.15 Hz, 1 H 7.68 (m 1 H 8.14
(m 2 H 852 (d, >5.31 Hz, 1 H). LM (APCI, pos.):
487.1 (MrH). Exanpl e 103 Preparation of

L/ -cycl opropyl -6-({7-[2- (et hyl @;‘n no) et hoxy] qui nol i n- 4-
yl }oxy) - 2- et hyl - 1- benzof ur aﬁ car boxam deThi s
conmpound was prepared using nmethods anal ogous to those
depi cted and described in Exanple 9 using the
appropriate amne in place of nethyl amne (90-J). 1H
NVR (400 MHz, DMSO d6) dppm05 H 0.66 (m 2
H 0.98 (t, J=7.07 3 H 2.58(m 2
H)zso(mlH)zs/?nz 13 (t, J=5.56 Hz, 2
H 6.35 (d, J=5.31 Hz, (d, J=8.59 Hz, 1 H)
; 24 (I'ﬂls cgmgou‘%& we pre%arb& us§ n%ﬁ‘letﬁ@ds a%al'éQ;oug téﬂ\ogesdepi'ctéd)and described
cruExa @989U%uw thaawopgatszwr@ in g2 %@em'amfe#ewm Ve

(ARGIR (4@1‘!)MH) DMSIB-da) & dinH).43 [ax a1 D3 1042 Fryceagm(t akv. a0 Hef3 H) 2.12 (q,

':l’—7§:¥ﬁ i) (n?BrFB%Ws%@fﬂsg(?JPé@éeﬁ & i-ols ;]ay('merﬁrl‘-@’&%(t J=5.56

ul no

&@n%ﬁh%G (ﬁaé- 1e'ib?aﬂé'a 798¢y e had3 "Bnhl"b@@&éddt &% Wo3.83 Hz, 1 H)
d@pl(@tﬁgzaﬂﬁ fRpTBT theol=zcm@<arml7€56£29 J=83uMz, § R§7.98 (d, J=4.04 Hz, 1
? %d%ﬁmﬁaﬁﬁﬁ BE S TS ”%M%Bﬁb heaes Znﬂp*
135(m2|—|)145(m4 2.60 (m 2
'Iﬂ}ep%raﬁlzn Q:FN c?cﬁbro%yﬁé-({f—? ‘_D?oﬁ'apf‘fanqiﬁo)@ﬁho}gg]qgmggn-?%l}ogy)-z-methyl-
J-bfez%fﬁfagé'caibwmﬂ%ﬁ (s, 1H 7.54 (s, 1 H 7.68 (m
1 H 813 (d, J=9.35 Hz, 1 H) 8.15 (% _.J=9.10 Hz, 1 H)

8.52 (d, J=5.05 Hz, 1 H). LC/ NS ( { Wps.): 486.1
(M+H) . e

S
HJCYNV\O . A
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).

'H NMR (400 MHz, DMSO-d6) 8 ppm 0.54 (m, 2 H) 0.65 (m, 2 H) 0.95 (d, J=6.32 Hz, 6 H) 2.53
(s, 3 H)2.73 (m, J=12.38, 6.06 Hz, 1 H) 2.80 (m, J=7.20, 3.92 Hz, 1 H) 2.89 (t, J=5.56 Hz, 2 H)
4.12 (t, J=5.56 Hz, 2 H) 6.35 (d, J=5.31 Hz, 1 H) 7.15 (dd, J=8.59, 2.02 Hz, 1 H) 7.24 (dd, J=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, 1 H) 8.12 (d, J=3.79 Hz,
1 H) 8.16 (d, J=9.10 Hz, 1 H) 8.52 (d, J=5.05 Hz, 1 H). LC/MS (APCI, pos.): 460.1 (M+H).
Example 96

Preparation of N-cyclopropyl-6-({7-[2-(cyclopropylamino)ethoxylquinolin-4-yl}oxy)-2-
methyl-1-benzofuran-3-carboxamide
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Exanpl e 105 Preparation of L-cycl opropyl
6-({7-[2-(di met hyl am no) et hoxy] qui nol i n

wWd 200506399 - 2- net h | - 1- benzof ur an- 3- car boxam deCTB2604/004151

conmpound was prepared using nethods anal ogous to those
depi cted and described in Exanple 90, using the
appropriate amne in place of nethylamne (90-J). 1H
NVR (400 MHz, CD3OD) d ppm0.58 (m 2 H 0.75 (m 2 H)
2.33 (s, 6 H 253 (s, 3 H 279 (m 1 H 2.84 (t,
J=5.18 Hz, 2 H) 4.21 (t, J=5.8k.Hz, 2 H) 6.40 (d,
J=5.31 Hz, 1 H 7.08 (m 1 H7.24 (dd, J=9.22, 2.40
Hz, 1 H 7.29 (m J=8.46, 2.15 Hz, 2 H 8.21 (d,

J=9. 3§h| énp'lou?;{liﬁqfw-,B &gpéréid ﬁ%ngﬁnéﬂod%nalégom to thédeMRplcRFShd described

0s arat] on
upifE@a'pﬁe'?QﬂséFﬁa PE?B'I'?"?@'H'“?!”)R‘;%P?]O petheRpe (00 {6-[ ( 3-
tFele Jma)tlwma amsmdiepg pprion23my2 Hy d.1d@i) 204) 0r3danm32 BRo.LDKE 2 H) 1.94

oL TS R A ie e € e 2w o1
G5 m@/e@wm J—86ﬁ32 15 Hip 1 HEF196 {d5670.09@-28 Hpd-Hp 7.16 (m, 1 H)
&h2 (HAAbILAS V) 7.8% (@,Flk%dzﬂ HVE H1 6 ®5 Ry, 1A 7&HzZ, 1 H) 7.99 (d, J=9.10 Hz, 1
H) 8.35 (d, J=5.05 Hz, 1 H). LC/MS (APCI, pos.): 468.1 (M+H).

Example 97

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

yl)oxy]-2-methyl-1-benzofuran-3-carboxamide

[+

/@&‘m
o/dj

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-dg) & ppm 0.54 (m, 2 H) 0.65 (m, 2 H) 0.91 (d, J=6.57 Hz, 3 H) 2.53
(s, 3H)2.81 (m, 2 H)2.92 (m, 2 H) 3.15 (m, 2 H) 3.18 (m, 4 H) 3.20 (m, 3 H) 4.13 (m, 2 H) 6.35
(d, J=5.31 Hz, 1 H) 7.15 (dd, J=8.46, 2.15 Hz, 1 H) 7.23 (dd, J=9.10, 2.53 Hz, 1 H) 7.34 (d,
J=2.27 Hz, 1 H) 7.54 (d, J=2.02 Hz, 1 H) 7.68 (d, J=8.34 Hz, 1 H) 8.12 (d, J=4.04 Hz, 1 H) 8.16
(d, J=9.10 Hz, 1 H) 8.52 (d, J=5.05 Hz, 1 H). LC/MS (APCI, pos.): 490.1 (M+H).

Example 98
Preparation of 6-({7-[2-(tert-butylamino)ethoxy]quinolin-4-yl}oxy)-N-cyclopropyl-2-methyl-
1-benzofuran-3-carboxamide

Q

o
J@é
o |
HSE\I/NH\/\O &
Hy

This compound was prepared using methods analogous to those depicted and described
in Example 90, using the appropriate amine in place of methylamine (90-J).
'H NMR (400 MHz, DMSO-d6) § ppm 0.56 (m, 2 H) 0.67 (m, 2 H) 1.04 (s, 9 H) 2.55 (s, 3 H) 2.82
(m, 1 H) 2.91 (t, J=5.81 Hz, 2 H) 4.14 (t, J=5.68 Hz, 2 H) 6.37 (d, J=5.31 Hz, 1 H) 7.16 (dd,



10

156

20

25

To a solution of 2-chloro-5-nitropyridi ne 106-A and
EtN3 (4.7 g, 46.5 nmmol) in CH3CN (150 m) was added

wWORMNsM63Tee hyl et hl enedi ami ne 106-B (4.1 g, 46. SPamMTB2)04/004151

The solution was stirred at roomtenperature for 3
hours, extracted with Et OAc, washed (brine),
dried(MJSO4) and concentrated to give

N, N-di net hyl -N - (5-nitropyridin-2-yl)ethane-1, 2-di am n
e 106-C (5.2 g) as a yellow solid. Hydrogenation of
conpound 106-C (5.2 g) (with_319% Pd/C) in EtOH (150

m ) under [H2] (40psi) at roomtenperature for 15
hours gave conpound 106-D (4.7 g) as dark brown oil.

T i a j _
gﬁadzged’é.‘éts g‘lk" i) 235 @8 '!Bg.ﬁ g% ? 1|-6 %%9 (dTg9=2.53"H%)V)’%% (d, J=2.27 Hz,

(51.5 e}c_{‘.% a eq.@ at_roo
fl Ehg P 8.5 K bF) Bdt iy J5¢-04 Hed! HL8- 18 I8 Hrhift 8z, 1 .53 (d, J=5.31
Hhel BpoLonmisqaPaRsosadaiRict @a+H).6-
438 haxygui nol i n-4-yl)oxy] - 2- met hyl - 1- benzof ur an- 3- car b
cid 106-E (1.0 eq.) The solution was stirred
Rreparation oEMs¥elapigpy-2-methybe-fiy 2rmotpholin drylathexy)ayinalin-4-ylJoxy}-1-
Bbi20furandch@dxarhidene) and concentrated. The residue
was purified by HPLC (10-40% CH3CN H2O, over 30
m nutes) to give the title conpound .1H NWVR (400
MHz, CHLOROFORM D) d ppm 2. 38 (s, £ .69 (m 2 H
2.79 (s, 3 H 3.46 (t, J=5.81 3.98 (s, 3 H
6.43 (t, J=5.43 Hz, H 6.5 J=8.84 Hz, 1 H 7.21
(m 2 H 7.34 (d, J42.p2 Hz[ 1] 7.39 (s, 1 H 7.44
(d, J=2.53 Hz, 1 H 7.79 (M 2 8.17 (d, J=2.27 Hz,
1 H) 8higgormpaund wag prepaged ysing methf)ds analogdss (rPGie depisted jand described
PrlE2arhpik 90 Nt theapprplate dRihe SRR e@Paine (90-J).

ﬁj ﬁb&(&gﬁﬁ%ﬁﬁ%ﬁ b&%h{ ’Qof’,qnflz]figﬁé%wi 2H) 3.02 (s, 3 H) 3.21 (t, J=5.56 Hz,

beéhBEDUman H3 3 TA KoK EE. 6B (TTH i) £ThihaAES Was2 HY @patdd=5.31 Hz, 1 H)
i 1 i _

Y418 e oo s e et e 1 s

A o1 )68 8t e (P13 Head B9 BARUT. 1 RIS, Yo O, 1 H) 8.01 (d, J=5.05

GHLOROECRE (AP pgpnass. B+, 3 H) 2.50 (s, 3 H) 2.85

Samile 1 o5. 30 (s, 2 H 6.61 (d, J=6.22 Hz, 1 H 6.85

; 7.22 (dd, J=8.48, 2.26 Hz, 1 H 7.41 (m 5 H)
Preparation op6-[{y-[B(cgglobutylamigo)ethoxyiquinolinr4-gll@g)-Nreycloprgpyl-2-methyl-

§.08Rzdfbkan-3cArudRafie 1 H) 8.59 (d, J=6.22 Hz, 1 H).

Josss
o8

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, DMS0-d6) 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 (t, J=5.68 Hz, 2 H) 3.36 (m, 1 H) 4.08 (m, J=5.68, 5.68 Hz, 2 H) 6.35 (d, J=5.31
Hz, 1 H) 7.15 (dd, J=8.46, 2.15 Hz, 1 H) 7.23 (dd, J=9.10, 2.53 Hz, 1 H) 7.32 (d, J=2.53 Hz, 1 H)
7.54 (d, J=2.02 Hz, 1 H) 7.68 (d, J=8.59 Hz, 1 H) 8.12 (d, J=3.79 Hz, 1 H) 8.16 (d, J=9.09 Hz, 1
H) 8.52 (d, J=5.05 Hz, 1 H). LC/MS (APCI, pos.): 472.1 (M+H).

Example 101

Preparation of N-cyclopropyl-2-methyl-6-{[7-(2-pyrrolidin-1-ylethoxy)quinolin-4-yljoxy}-1-
benzofuran-3-carboxamide
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M5 (APCI, mz) 530.1 (M+l) HRVB Cal cul ated Mass for
C33H27N3O4( M+) : 530. 2075 Observed Mass (M) : 530.2091

woews/0&780r . 3. 08 ppm Exanpl e 108 Preparati on BET/IB2004/004151

W (4, 6-di et hyl pyridin-2-yl)-6-[(7-nmethoxyquinolin-4-y
| ) oxy] - 2- net hyl - 1- benzof ur an- 3- car boxam de Thi s
conpound was prepared using nethods anal ogous to those
depi cted and described in Exanples 106, 48, 33 and 28,
using the appropriate starting materials. 1H NVR (300
MHz, DMBO-d6) d ppm 2.31 (s,_@gH) 2.39 (s, 3 H 2.68
(s, 3H 3.93 (s, 3 H 6.46 (d, J=4.33 Hz, 1 H) 6.88
(s, 1 H 7.25 (d, J=9.98 Hz, 1 H 7.29 (d, J=8.85 Hz,
1 H 7.41 (s, 1 H7.65 (s, 1 H 7.8 %d, J=9.61 Hz, 1

H 7.88 (s, 1 H 8.24 (d, J=8.29 8.59 (d,
J=AAA Hz, 1 H) 10.46 (s, 1 H) Y'mz) 454.1
(Mt1l) HRMS Cal cul ated Mass for SN3OA( M) :

454. 1762 (bserved Ma (Mk) .1769 Mass Error: 1.66

ppm Exanpl e 109 Pre

l)?ll ) oiv]b;s %W@b%ﬂg%gré%léw .I%ﬁt{'logL% %ﬂ%&ﬁﬁ%&ﬁ%&g&d and described

ic Enrople €0, wabg pteapammhtwamngmmlach ofipethylarhiog (90s)).t o t hose
JeRiRY Eﬁ) And SIRSSLEPE P m'bs's:;’iﬁ\ terqu’l 248 1’333 2?1 280 (m, 3 H)

USI ng t ropr.i at e St ar
@cg&\diﬁ t, 935. gHz%lpb6%(4j@J1@1 Hg, ,1|)H)5171dm 1H)7.23
(da J—@ 10l) 2.53 A, 1(H) 7.35 td) JE 5HHL, 9, H)17.84) (d6J=082(HE, 1 Hr6.68qm, 1 H) 8.12

Fashalb & bieshlflofestly 1ghale deflathyy oo
Exapsol¢ #02 J=8. 85 Hz, 1 H) 8.85 (d, J=6.59 Hz,

ﬂ@r%ﬂf;ﬁ of Ac Ng%lg%gﬁrl&gg%t%ﬁd I\g&ﬂﬁﬁﬂ%r&ﬁl}gﬂ%go u;oélrnfé)g]oxy} -1-

CH‘(r ?—carggbaqlgi7 Mass Error: 2.89 ppm Exanple 110

Preparati on of
W 2-di met hyl -6- ({7-[ (2-o0oxo0-1, 3-dj %®4 yl ) met hoxy] g
ui nol i n-4-yl }oxy)-1- benzof urang boxani de

oOUse

This compound was prepared using methods analogous to those depicted and described
in Example 90, using the appropriate amine in place of methylamine (90-J).
'H NMR (400 MHz, DMSO-d6) & ppm 0.54 (m, 2 H) 0.65 (m, 2 H) 2.38 (m, 2 H) 2.66 (m, 4 H)
2.81 (m, 1 H) 3.12 (m, 4 H) 4.19 (t, J=5.68 Hz, 2 H) 6.36 (d, J=5.31 Hz, 1 H) 7.156 (m, 2 H) 7.21
(m, 2 H) 7.53 (dd, J=7.20, 2.15 Hz, 1 H) 7.68 (m, 1 H) 8.14 (m, 2 H) 8.52 (d, J=5.31 Hz, 1 H).
LC/MS (APCI, pos.): 487.1 (M+H).

Example 103
Preparation of N-cyclopropyl-6-({7-[2-(ethylamino)ethoxy]quinolin-4-yl}oxy)-2-methyl-1-
benzofuran-3-carboxamide

NH

Z\ /:—O

HaC NH
NN
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110 This conpound was prepared according to the
syntheti c schene depicted and descri bed bel ow. 110-A

wai®smexed uti on of 6-[(7-hydroxyqui nolin-4-yl)PXyiB2004/004151

L/, 2-di nmet hyl - 1- benzof ur an- 3- car boxam de 110- A (500ng,
1.43 mol ), 2-(brononethyl)oxirane (286ng, 2.1 nmol)
and K2CO3 (386ng, 2.8 mmol) in DMF(15 nl) was stirred
at 9Q0C for 3h. The m xture was then extracted with
Et OAc. The concentrated residue was purified by silica
gel colum chromat ogr aphy usi jgh .0- 5% MeOH CH2CI 2 to
gi ve
L/, 2-di met hyl - 6- ({7-[(2- oxo-1, 3-di oxol an- 4-yl ) nmet hoxy]
qui noki:n-4- =1z z e :
(323 T AR prsterkF DA R iRt df}b%ﬁe%%@g and described
(nExampigP0yistg theprpippratg gming in pacg)of metylainig (905410. 86,
H ﬂi@RR@OOgI\lHiﬂ)DI\ﬁBCﬂ-%)(Gmpnﬂoﬁlﬂ)(m426ﬂ.0.6d m, 2]14)&)8@9(1, J87 0BHEB H) 2.53 (s,
el Pl TR g h At Mol S e v 1o
7.8l (d, J=R6%Hz, 1H)T24Hg, J=8.8Hz.71 K7 84S, DHM].54 (5% H) @68 (d, J=8.34 Hz, 1
#158:194d H&3.54 HZ) 1 ) 8516((@) u=b.dHB 1 32 d5b (o) 75.00HEZ, Hl LEIVS (APC,
8. 62 d,éyg: .31 Hz, 1 H. LOM (APO, pos.): 449.1
PRAF4C- 1 *ﬁgle 111 Preparation of
Exdniple i04ir oxyqui nol i n-4-yl)oxy] - L/, 2-di met hyl i m dazo[ 1

- 1 - = [ J &l 4oL s S 4C . S A M.
g?eg%‘;‘?’é*é e pro b L BT 47 o3 1ATRO IR S vlowy)-1
pREOHEAN-PCARAXYBIdE\. TFA reflux The first step of the
reaction was carried out according t& Sghene I

di scussed previously to yield
7-{[7- (benzyl oxy) qui nolin-4-yl]o

CH,

fe=3- car boxam de

L/, 2-di met hyl i m dazo[1 , 2- a] pyr¢d
111-C. Followi ng t addi ti gr ok _TFA and refl ux,
7-[ (7-hydroxyqui nol(i nNg}(l ) -V, 2- dinmethylimdazo
, 2-a] pyri di ne- 3- car boxam de 11 “was obt ai ned.

This compound was prepared using methods analogous to those depicted and described

in Example 90, using the appropriate amine in place of methylamine (90-J).

"H NMR (400 MHz, DMSO-d6) & ppm 0.55 (m, 2 H) 0.66 (m, J=5.05 Hz, 2 H) 1.35 (m, 2 H) 1.45
(m, 4 H) 2.60 (m, 2 H) 2.67 (m, 2 H) 2.81 (m, 2 H) 4.19 (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, 1 H) 8.52 (d, J=5.05 Hz, 1 H). LC/MS (APCI, pos.): 486.1
(M+H).

Example 105

Preparation of N-cyclopropyl-6-({7-[2-(dimethylamino)ethoxy]quinolin-4-yl}oxy)-2-methyl-1-
benzofuran-3-carboxamide ’

(IIH, X
N
He” SN &

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, CD50D) 3 ppm 0.58 (m, 2 H) 0.75 (m, 2 H) 2.33 (s, 6 H) 2.53 (s, 3 H) 2.79
(m, 1 H) 2.84 (t, J=5.18 Hz, 2 H) 4.21 (t, J=5.31 Hz, 2 H) 6.40 (d, J=5.31 Hz, 1 H) 7.08 (m, 1 H)
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1H NMR (400 MHz, DVBO-d6) d ppm 2.50 (s, 3 H 2.79 (d,
J=4.55 Hz, 3 H 6.75 (d, J=5.31 Hz, 1 H 6.98 (dd,

wa200568732. 53 Hz, 1 H 7.19 (dd, J=9.10, 2.27 P&I/1B2004Y004151

7.25 (d, J=2.27 Hz, 1 H 7.37 (d, J=2.02 Hz, 1 H 7.73
(g, J=4.38 Hz, 1 H) 8.10 (d, J=9.10 Hz, 1 H) 8.62 (d,
v/=5.31 Hz, 1 H 9.08 (d, J=7.58 Hz, 1 H 10.55 (s, 1
H. LM (ACPI, pos.): 349.1 (MtH). Note that

7- hydroxy- L/, 2-dinethylimdazo[1l, 2-

a] pyri di ne- 3-car boxani de 111-Bgwas obtained by the
follow ng procedure. To a solution of

4- met hoxypyri di n-2-amne (prepared as in Og. Prep. &

?%&’gddb]/ 2&)6% Bt 211 Hiﬂ gﬁdf—a%ﬁg{% Rz, 8%) &2+ @, T08%5 101 1) 8.42 (g,
?Qﬂil"d?rﬂ)s'@ L&M%Lﬁ%ﬁhd&@é%éw\ﬂw 45.2 mmol ) and the

1é h solution heated to refl ux for 16 hours under

E

ni t e ere. Th enoved
Prevotabie St B FRORA P Fonhy Sk ER Pl B Gt
dietliylhummmmldlmwwrmzofum %mlem(apmteduct The
di chl oronet hane extracts were cqoncent r at ed and
purified by flash chronmat ogra yT(glutln wi th ethyl
acetate) to yield ethyl 7~ h -=2- i mdazo[ 1, 2-
a] pyri di ne- 3- car boxyl ate, 12§, 38% as a Vell ow solid.
1H NVR 400MHz (CIX]@Q~ 0.10 (1H, d, J = 7.7 Hz), 6.87
(1H, d, J = 2.5 Hz), 647 1H, dd, J = 2.7, 7.8 Hz),
4. 39 lj'lﬁi;-lcorﬁpoudd wa§ pr@pdrbc) acc3rdhg tq Biklsythetic 2ciEme(d@bicted and described

G (3H t, 3 =7.2 Hz). APCl (pos) niz: 235.1 [ MHH].

0 a soI ut| on of ethyl 7-nethoxy-2-methylimdazo[l, 2-
a] pyri dPf ar boxyl ate (% 8g, 7.7 in THF (100
m ) and som)Hmwgud@d—aq.. NaQd K115 G, 23
23.1 mmol) an ''the resulting enul si on HEanea™~t o ref | ux
for 2 hours.toe8 further al%®Buot of NaOH was jghen added

(3.8 M, 2M 7.7 mmol) and the resulting mxture
heated for a further 2 hours. The sol veltsHwere

renmoved ,j n-vacuo and the residue d| f| ed vvlth
1.5 N pH SCHand t he result |t ered
of f, wash g e and dr| 0 vacuo to 106
7- met hoxy- 2- et hyI im dazo

or] pyri di ne- 3-carboxylic . 76% as an off

whi te sol i d.106iH NI\/R 400|\/Hz (DI\/ISO H@ d 12 76 (1H bs),
9.02 (1H, d, J = Hz 6. 99

6.76 (A, SOHIHOH gf Zciﬁore-s n)ytrogyrl.qp}e 1<og Asgnd( §11N3 (gj g, 26 g?c;nmol) in CH;CN
(1Bblmipwas Afdeli N RaB)ethiyletilendtidmihe [1064B] (4.1T§ 48 55himbl).edhe solution was
gtg}eﬁlabvgﬁnglérﬂ%e}%ﬁ ggc?r)t%r;?%fsng}t@(te& i rf@@% washed (brine), dried(MgSOy) and
concentrated to give N,N-dimethyl- N (5~ nltropyrldln-z-yl)ethane 1,2-diamine 106-C (5.2 g) as a
yellow solid.

Hydrogenation of compound 106-C (5.2 g) (with 10% Pd/C) in EtOH (150 ml) under [Hg]
(40psi) at room temperature for 15 hours gave compound 106-D (4.7 g) as dark brown oil.

To a solution of compound 106-D (120 mg) in DMF was added Et;N (1.5 eq.) and HATU
(1.2 eq.) at room temperature. After being stirred for 10 minutes, to the solution was added 6-[(6-
methoxyquinolin-4-yl)oxy]-2-methyl-1-benzofuran-3-carboxylic acid 106-E (1.0 eq.) The solution
was stirred at room temperature for 30 minutes, extracted with EtOAc, washed (brine) and
concentrated. The residue was purified by HPLC (10-40% CH3;CN/H,0, over 30 minutes) to give

the title compound 106.



5.82 mmol) in DM (25 m) was added EDCl (1.23g, 6.41
mol ), HOBt (0.87g, 6.41 mmol ), Nnethyl norpholine
W@ Z®F/06d739 11. 64 mmol ), nethyl am ne (2M i n THF1BCTiB2004/004151

11.64 mol) and DVAP (70 ng, 0.58 mmol) sequentially,
and the resulting m xture stirred at anbi ent
tenperature for 16 hours. The resulting sol ution was
concentrated i n-vacuo and pre-absorbed onto Si Q2 and
then purified by flash chromatography (eluting with 5
- 8% MOH/ DCM to yield 7- 1hoxy L/, 2-

di met hyl i mi dazo[ 1, 2-or] pyri di ne-3-car boxam de, 1.11q,
87% as a white solid. 1H NMR 400MHz (CDCI3) d 9.23

(I%EMRO%OO]IXIFIZ gﬁ,ﬁﬁf@@l &bt (%I_F“Hiz%g( ) g? g?_'(s 3 H) 3.46 (t
gas 8131203 H) 9198 (9 3 H) 64341, §=4- gHz 4, H(w ':\ogeu =g p4 HAmﬂ ) P m, 2 H) 7.34
Q=alod M‘"‘T]H) 71549 @ 159) Mid @NuDi53MATBHY XY (mL2 H) 8.17 (d, J=2.27 Hz, 1 H)

PR T S
5 karsie hQT at e (80% pure, 1.86g, 18 mmol) and the

ﬂ%&%ﬁn GP%[? %&%l&%&:ﬁ&lﬁn-@gﬁ@%ﬂ 4 Naﬁ.ﬁéth?lgﬂndnﬂ-g y‘l)‘h-methyl-1-

e rea was neut
penzgfurpn-prearoxgmpid &nd concentrated in vacuo. The
resi due was dissolved in MeOH / \PLE- absor bed onto
Si 2, and purified by flash chromatggraphy (el uting
with 90/10/1 - 80/20/5, DCM MeOH 3) to yield the
crude product as a yellow soli Lch was titrated
with MeOH to yield 7-hydroxy-g ?

(6]

2-di met hyl i m dazo[ 1, 2- ar] i ne- 3- car boxani de
111-B, 700 ng, 78% el low solid. 1H NWR
400MHz (DWVSO d6) d 10.44 (1H, bs) 8.88 (1H, d, J =

Z 8 ﬁ?ls c%npdogncgqvﬂ: prg%f:lréd uswfb rﬁ?ojﬁgi% aggﬁ%% Q&F%s&%ﬁg%}ea gnd described

10 in Exampigs (65 48,3 2pd 3 Hsmg;he appiopriaty startingypaterigigv+] .
Ex AR (800LMAZ, REHLDRGHORWMMS ppm 2.42 (s, 3 H) 2.50 (s, 3 H) 2.85 (s, 3 H) 5.30 (s, 2
. 1 &2z mr t
B ST o/t b PR T £ S AT .-
Bb#pd (hd-84E 1707 Eip 8PR (M dlcitich- @ (Ag/~P 83 Hae! H)hbhidt 4=6.22 Hz, 1 H).

pRNRPE!, A1) 580, £ - AN ARMESCHIduRAS Mass for C33H27N304(M+): 530.2075 Observed
15  Mass (M+): 530.2091 Mass Error: 3.08 ppm

Example 108
Preparation of N-(4,6-dimethylpyridin-2-y1)-6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-1-
benzofuran-3-carboxamide

N\ —CHs
J
o
3 NH
N,
| A
Hac\o N/
20 This compound was prepared using methods analogous to those depicted and described

in Examples 108, 48, 33 and 28, using the appropriate starting materials.
'H NMR (300 MHz, DMSO0-d6) & ppm 2.31 (s, 3 H) 2.39 (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=9.98 Hz, 1 H) 7.29 (d, J=8.85 Hz, 1 H) 7.41 (s, 1 H)
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20

bel ow. Note that 7-[(7-hydroxyquinolin-4-yl)oxy]-
L/, 2-di nethylimdazo[1l ,2-or]pyridine-3- carboxam de

wQa1ds5me6318%s prepared according to Exanple 111. BET/NIR4/004151

(400 MHz, DMSO-d6) d ppm2.49 (s, 3 H 2.70 (m 2 H)
2.78 (d, J=4.80 Hz, 3 H 3.54 (m 4H 4.23 (m 2 H
6.75 (d, J=5.05 Hz, 1 H) 6.95 (dd, ,/=7.58, 2.53 Hz1 1
H 7.24 (dd, J=9.10, 2.53 Hz, 1 H) 7.31 (d, J=2.53 Hz1l
1 H 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. G'ZEEQ’ J=5.31 Hz, 1 H) 9.07
(d, J=7.58 Hz, 1 H. LOM (PCPl, pos.): 462.2 (MH).
Exanpl e 113 Preparation of

77Le;§ {sgP ﬁgzg% Eﬁ( ??]d‘é;:ltltﬂ?)ﬁm HigaQL i1y%o4 4 0¥ bo 2Bl Who (d, J=4.14 Hz, 1

iy} A6 @i hHBMA (APEL geR, et @1 BHRMSHealatefeMessURIHCHEEE3MB04(M+):

A¥Bhi762 OBSEPRdMbSYAG+) 452D MagCErfrdi.e8ph0 the synt heti ¢
)E:heqe,"gepl cted and descri bed below. H3G H3C 1/4 - OH

1 OH THF F HSC.O O H O NaH F 113-A 113-B 113-C
RremraienoiHAS -dimety I IgFR D2y IHS (7 BB d o xgwigolin-4-yl)oxy]-2-methy-1-

benzofuran-3-carboxamide

Q,

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.
'H NMR (300 MHz, DMSO-d8) 8 ppm 2.32 (s, 3 H) 2.40 (s, 3 H) 2.70 (s, 3 H) 5.75 (s, 1 H) 6.56
(s, 1 H)6.78 (d, J=6.59 Hz, 1 H) 6.90 (s, 1 H) 7.37 (dd, J=8.29, 1.51 Hz, 1 H) 7.45 (m, 2 H) 7.82
(s, 1H) 7.88 (d, J=6.03 Hz, 2 H) 8.48 (d, J=8.85 Hz, 1 H) 8.85 (d, J=6.59 Hz, 1 H) 10.56 (s, 1 H)
MS (APCI, m/z) 440.1 (M+1) HRMS Calculated Mass for C26H21N304(M+): 440.1605 Observed
Mass (M+): 440.1617 Mass Error: 2.89 ppm

Example 110
Preparation of N,2-dimethyl-6-({7-[(2-oxo0-1,3-dioxolan-4-yl)methoxy]quinolin-4-yl}oxy)-1-

benzofuran-3-carboxamide

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

below.
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F ~ HO F 113-D 113-E 113-F0 -OH Cs2C33 - CH3 - M\M
DMSO f HgCO - CH3 H2N O' F 113-G 113-H H3C0 113

wQ@24do5063769 3- net hoxyphenol 113-A, which was pr eper/BsLod4an04151

a simlar manner to a published procedure (Bioorg.

Med. Chem Lett.; EN, 10; 18; 2000; 2115 - 2118), was

di ssol ved i n anhydrous THF (75 nL) to which NaH (3.8
g, 95.0 mmol) was added and stirred for 0.5 h at 0 OC
Next, 3- brono-2-oxopropanoic acid 113-B was added to
the reaction mxture. Note thats 3-brono-2-

oxopr opanoi ¢ acid was prepared accordlng to a
publ i shed procedure (J.Biol.Chem ; 164; 1946; 437)
except that NBS was used in place of bromne. They cH,

reaction mixture "then stirred for 1.5 h. The )—NH
sol ution was ¢ ed with 100 nL wth Et QAc an CHs
partitioned I 27]e) (50 nL). The aqueous ¢7ayer was
neutraliz ith 3N HCl to apgst a pH of 2,
after whi 0 i ﬁ&g;&ﬁc—mas—added a yact ed

W th stpp edéntary Et CAc (2 Xm0 he conbi ned
organic Iaye{¢ were dried over Na2 and concentrat ed
to give 3-(2- f uor o- 3- nmet hoxyphenoxy) - 2- oxobut anoi ¢

acid J\lgol@tonTm@[(eﬁyd}WqWﬁ@mM%SXy] pAR- dlnFr\etﬁQ 1'33en£tffuran-3 carboxamide
%E (goo"?‘n%‘,j M?A ngo%) 9 (brorhome%y%oxwane zzsgmg, mmoﬁ and K,CO; (386mg, 2.8
mmol) in DMF(15 mL) was stirred at 90°C for 3h. The mixture was then extracted with EtOAc.
The concentrated residue was purified by silica gel column chromatography using 0-5%
MeOH/CH,Cl, to give N,2-dimethyl-6-({7-[(2-oxo-1,3-dioxolan-4-yl)methoxy]quinolin-4-yl}oxy)-1-
benzofuran-3-carboxamide 110 (323 mg).

'H NMR (400 MHz, CHLOROFORM-D) d ppm 2.75 (s, 3 H) 3.08 (d, J=4.80 Hz, 3 H) 4.33 (dd,
J=10.86, 3.54 Hz, 1 H) 4.47 (m, 1 H) 4.61 (dd, J=8.59, 6.06 Hz, 1 H) 4.69 (t, J=8.59 Hz, 1 H) 5.16
(m, J=8.34, 5.81 Hz, 1 H) 5.88 (s, 1 H) 6.49 (d, J=5.31 Hz, 1 H) 7.16 (dd, J=8.59, 2.02 Hz, 1 H)
7.31 (m, 2 H) 7.55 (d, J=2.02 Hz, 1 H) 7.76 (m, 1 H) 8.34 (d, J=9.10 Hz, 1 H) 8.62 (d, J=5.31 Hz,
1 H). LC/MS (APCI, pos.): 449.1 (M+H).

Example 111

Preparation of 7-[(7-hydroxyquinolin-4-yl)oxy]-N,2-dimethylimidazo[1,2-a]pyridine-3-
carboxamide

This compound was prepared according to the synthetic scheme depicted and described below.
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for 10 h. H20 (50 nL) was then added to the solution
and partitioned with Et OAc (50 nL) foll owed by

w@emwses7sat i on of the organic |ayer. The crudeP@r/BOGH004151

was then dissolved in 20 nL of diethyl ether (20 nlL)
and /7-heptane (50 nL) was added to the mixture to
give 7-fluoro-6-

nmet hoxy- 2- met hyl - 1- benzof ur an- 3- carboxylic acid 113-D
(1.86 g, 28% as a white solid. HPLC. R 3.76 mn. (95
% area). 1H NWVR (DVBO-d 3, 492{\‘@) d: 13.12 (1H, bs),
7.62 (1H, d, J =8.8 Hz), 7.23, (1H, t, J = 8.4 Hz),
3.93 (3H, s), 2.75 (3H, s). LRvs (ESI) (M+ H+) mz:
223.1. Dissolved 113-D (0.78 g, 3.49 nmol) in Q,Hzg 2
(10 ) and cooled to 0 OC. BBr3, (7.0 m, 7.0 e
1.0 Min CHCl 2) vas then d'to the sol uth §ivich, a
drop-wi se fashi a‘ d sty s Lhour wi gh~a™

preci pitat i g. The—+eaeti+en was d/@)g%}d with H2O
(20 nL) anme#filtered to syooklprep. @AO N

7-f1 uor o- 6- hydr ott¥$- 2- rret%??’l“e-zl- benzef ur an- 3Utar boxyl i c
acid 113-E (0.65 g, 89% as a tan solid. HPLC. Rt 3.17
mn. (98 %area). 1H NVR (DVSO C 31 40 M&) d: 13.01
(1H, bs), 10.01 (1H1-bs), 7.44 (1H J6iK°J = 8.8 Hz),
6.95, (1H, t, J = 8.7 Hz), 2.08:(\ s). LRVMS (ESI) (M
+ H+) mz: 209. 2. 4-r§mﬁl oro-7- oxYyqui nol i ne 113-F
(prepared accordi ng 0 Sche descri bed previously)
was then added accordi ng te” SChene || descri bed
previously to yield 7-fluoro-64f(7-

met ho’ﬂ'f&ﬁ%tr@éf Pt r¥hokiOn Whs iR e draiRg E%%E@_@g%%ﬁgs%%’previously

1
oLV T S RHER B P BBy U et eoRgine-o-carboramice
WatCt heFolladite d thec @ddithinn @f t OF AScaneimeefiuld/( i7H{(7)+hydmxydu@ioh-4-yl)oxyl-N,2-
bRt 2O ne s orememite At s et
NN (409 Mie TNROHBI G pRI2G0 (5y8 HAR-AO BL 74 551H @) 178 1(d/=5.31 Hz, 1
Bt) 6.8 Ipgax 3. 55 2 58 31z, 1 H) KIVR(ddDMSCrod 237 H40PMHZ 5 ¢, yd2 08z, 1 H) 7.37
Ak v R, e e Tl B ekl ) s 11
.08, J2168 iz, 1H)40856s, i), LOMSEACPBHoS)2849. TV+HY. 28 ( 1H,
dd, J Notedthat _PhirdEv, §~d§r%tr§(ﬂ1h|daﬂ[1,ﬂa]gyg%im]s%':&}boxgmiég’ 111-B was
1H d, J =51 Hz),  3.89 H s), 3. (4H, t, J = )
gptemg%w thg _f%llgwpgflq’r cgqurg To _s@ut,qf)o’f 4-@)9@@xxpgpgln-§)a_mqu|:(mpared as in
OsS|PrepC3OPIA6 ANACB, (M 1¥-122) 1997 22,84, 22®. 8l itk @hénol KOaNEll) was added
g%?%&f?%-s-ﬁl@é:_tankﬁ@?&9%%%%0&#&2& re%ﬁ,tiﬁg'; gélut%h heated to reflux for
16 hours under a nitrogen atmosphere. The solvents were removed in-vacuo and the yellow solid
was titrated with dichloromethane to extract the crude product. The dichloromethane extracts
were concentrated and purified by flash chromatography (eluting with ethyl acetate) to yield ethyl
7-methoxy-2-methylimidazo[1,2-a]pyridine-3-carboxylate, 2g, 38%, as a yellow solid.
'H NMR 400MHz (CDClz) & 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 (2H, q, J = 7.0 Hz), 3.87 (3H, s), 2.65 (3H, s), 1.41 (3H, t, J = 7.2 Hz). APCI
(pos) m/z; 235.1 [MH+].

To a solution of ethyl 7-methoxy-2-methylimidazo[1,2-a]pyridine-3-carboxylate (1.8g, 7.7
mmol) in THF (100 ml) and MeOH (50 ml) was added aq. NaOH (11.5 ml, 2M, 23.1 mmol) and
the resulting emulsion heated to reflux for 2 hours. A further aliquot of NaOH was then added
(3.8 ml, 2M, 7.7 mmol) and the resulting mixture heated for a further 2 hours. The solvents were
removed in-vacuo and the residue was acidified with 1.5 N HCI to pH 3, and the resulting solid
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10.25. Found: C, 63.49; H 4.75; N, 9.94. Exanple 114
Preprat on of

w(Q 2605063789 6- [ ( 7- met hoxyqui nol i n-4-yl ) oxy] - 2- nepdIB20Y4B4151

- nmor phol i n- 4-yl propyl ) - 1-benzof uran- 3-car boxam de o \
_/ OVNH -CH 3 H3C -O . . 114 This conpound was
prepared usi ng net hods anal gous to those depicted and
described in Exanple 113, but where the appropriate
am ne (commercially available from ALDRI CH) was added
in place of 113-H 1H NVR (DMp@.d 3, 400MHz) d: 1H NMR
(DVBSO-d3, 400MHz) d: 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

%&g_lﬁlgeﬁjed off Wa§le@)vﬂ¥1)watgr 44 d?leéa% b(a%b'b tor@leld 7. n?tﬂhc(xg b'*méiilsi-llmldazoﬁ 2-
glpy“dﬁ‘es?sca(tlwﬁv"ctac'd»ﬂ 29, 6%, aFiza)" Oﬁyhﬂ%s%*'dso (4H m, 2 68
@WR&E%%E BBl § 12.76 TIH bS), $i02 (15#RI\£=1( E8E), 6.99 (1H, d, J = 2.5 Hz),
86 B 5 T n s R ey A ) 260 e

H 5. !96a stmredgsom@on Fdmethox@2-rethyimidazgl 1,5-alpgriding-3-carboxylic acid (1.2g,
§ Q%n%fa\mﬁiwﬁ-‘ éé%l)Pw&Oﬁde& EPB 9f23g, 6.41 mmol), HOB (0.87 641 mmol), N

e oﬂné’%%w' A e i in B BG4 s o
(oi rag, @(B&pmumﬂseqamtupllye piad ad ressiting mixiird) stthed ah ainbigietUempedature for 16

hlps eT#e%gmngdso@nah HES G- FRHBRE p s HBET Entd B>, and then
appropri ate commercl a g/_a})/al ) _
m_rmpy Iag}g@rqy@a&grqmy (eluting with 8% MeOH / DCM) to yield 7-Methoxy-N, 2
dimethylimidazo[1,2-a]pyridine-3-carboxamide, 1.11g, 87%, as a white solid.
"H NMR 400MHz (CDCls) & 9.23 (1H, d, J = 7.9 Hz), 6.84 (1H, d, J = 2.5 Hz), 6.59 (1H, dd, J =
2.5, 7.5 Hz), 5.70 (1H, bs), 3.86 (3H, s), 3.03 (3H, d, J = 4.8 Hz), 2.64 (3H, s). APCI m/z: 220.1
[MH+].

To a solution of 7-methoxy-N, 2-dimethylimidazo[1,2-a]pyridine-3-carboxamide (985 mg,
4.49 mmol) in DMF (20 ml) was added sodium thioethylate (80% pure, 1.86g, 18 mmol) and the

mixture heated to 120°C for 2 hours. After cooling to ambient temperature, the reaction was

neutralized to pH 6 with 1N HCI and concentrated in vacuo. The residue was dissolved in MeOH /
H,O, pre-absorbed onto SiO,, and purified by flash chromatography (eluting with 90/10/1 —
80/20/5, DCM/MeOH/cNH3;) to yield the crude product as a yeliow solid, which was titrated with
MeOH to yield 7-hydroxy-N, 2-dimethylimidazo[1,2-a]pyridine-3-carboxamide 111-B, 700 mg,
78%, as a pale yellow 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),
6.66 (1H, d, J = 2.0 Hz), 6.60 (1H, dd, J = 2.5, 7.3 Hz), 2.80 (3H, d, J = 4.6 Hz), 2.46 (3H, s).
APCI m/z: 206.1 [MH+].

Example 112

Preparation of N,2-dimethyl-7-{[7-(2-morpholin-4-ylethoxy)quinolin-4-ylJoxy}imidazo[1,2-
alpyridine-3-carboxamide
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pl ace of nethylam ne (90-J). 1H NWVR (400 MHz, DMSO- D6)
d ppm0.54 (m 2 H 0.65(m 2 H 2.38 (m 2 H 2.66

w@rgosaeIdp9 2.81 (m 1 H) 3.12 (m 4 H) 4.19 (t,POFHEB2661/004151

Hz, 2 H 6.36 (d, J=5.31 Hz, 1 H 7.15 (m 2 H 7.21
(m 2 H 7.53 (dd, J=7.20, 2.15 Hz, 1 H 7.68 (m 1 H)
8.14 (m 2 H 8.52 (d, J=5.31 Hz, 1 H. LCO M (APC
pos.): 487.1 (MtH). Exanple 116 Preparation of
6-{[7-(2, 3-di hydr oxypr opoxy) qui nol i n-4-yl ] oxy}-

L/, 2-di met hyl - 1- benzof uran- 3;¢arboxan de This
conpound was prepared according to the synthetic
schene depicted and descri bed bel ow. 120 ng of

L/, 2- ,
o o PR 0k b 268 S AL A SBASANcesrn
(OQQWprepared in Exanple 110) was treated with 20% NaCOH

(0.5 m.) in MeQH (2 m _) at room tenperature for 1 CH3

The sol uti on was t m extracted with Et OAc. The
concentr at ed vva,s——purl f| ed by HPLC usi ng %_I
CH3CN/ H20 oyky ?ﬁ'sn
6-{[7-(2, 3- Qi roxypropoxy)qw no&;\% 4- yI] yi-
L/, 2- d| -1 benzofuran /‘:EH NVR
(400 OD6) d pprtEs J=4.55
H23I—I)34114(t\]556l—|z I—|)382(m114§)398
(dd J=10.11 32_Hz, H)413ﬂ J=10. 11,

Hz, 1Nq§e 4. 6@;uat(t jﬂg—hggomumqmﬁ)-y gxy@;@l?cqimetyﬂqu%o[p.@ alpyridine-3-
tarbbxamide1@ wakthepdfedtecording o E&aﬂnﬁle@dd J=8.46, 2.15
sy i QG aTpr P06 89 i o o 277 o s s
Jragt BYA.2%(m, 2 HHP.75 (B 2= 0f Hz, 11H) 6851dd, ¢=l.58) 293 b1, HﬂﬂZAGGI}i J=9.10,
8.58%1z( fiH 531%?5 d3J—2|'% Hz11 H) 74’:@( M AR H) P98 (d, U=483HE 1 H) 8.07 (d

I

O e TR To it 9@ G ) 27 g8 port Wt RRPLGee 622
{M+H)l ) oxy] - 2- met hyI - benzof ur an- 3- car boxam de
Example 113
Preparation of 7-fluoro-6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-N-(6-morpholin-4-
ylpyridin-3-yl)-1-benzofuran-3-carboxamide

(o
N
N
o
Oy NH
N-CH

0 (o} :

F

=

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

below.
HeC. /Q\OH ar o THF HC
" » o BNy —————  Hg, /Q\o)\‘(“" OH
0 O
NaH F o
113-A .
113-B 113-C
Pyom CH.CI
MSA _wheble
CH,ClI >-CHg
2Vl HaCy o BBr3
F
113-D 113 E 113-F
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117 This conpound was prepared according to the
syntheti c schene depicted and descri bed

Wml0sns3BH3- THF(7 eq.), rt t | 1h (Boo) 20 H2NPCTMIBIBIR004151

2. HO N NH2 THF H VSH 86% 117-A 117-B 117-C rt. 2h
117 To a solution of 6-am nonicotinonitrile 117-A
(5.0, 42 mmol ) was added a solution of 1 M BH3-THF
(294 n, 294 mol) at OOC (prepared as in J.Oqg.
Chem, Vol. 38, No. 5, 1973). The reaction was stirred
at roomtenperature for 1hourqq7lhe reaction m xture
was then slowy pored into ice water. 100 nL 4N HCI
was added and stirred for 20 min. The sol ution was
basified with NHAOH to pH of about 11, and then
concentrated. THF (300nmLX2) was added to the m xture

foll owed by addition og) solid KOH (excess). The (Nj
suspensi on was stirr GI"he TH!E@b ayer was collected By,
f| | trakles and conc r\ br@d to =

(a dn2arﬁn 7B—(-4—Sg) A O5-NH
sol utio 117 g 32.5 ), (BoC) 20 (79,"6%;%CHS
mol ) and Et'SKe 645m1‘ta'11) in THE(1 50
stirred at roomte erature overni ght. 2. 13@':
ferf-butyl (6-am'MPyridin-3- 118Y net hyl cte: e 117-C
was isolated by silica gel chromatography(0-5% MeOH CH
2C12). 117-C was coupled with 113
6- [ (7- met hoxyqui nol i n- 4- yI)oxy] 2- met hyl - 1- benzof ur an-
3- carboxylic acid 117-D (as prepared in Schene ||
di scudSeRPEresiAvRrys 113y W'F'CN/\)G?%(F"'B?W‘F%'@ arRiIngieq; FanRRs &o a published
brogafurt Bibotgh Mal ZhdrirLett. TENSHB.COI82200D; 21 166- 2118), was dissolved in anhydrous

ek I P JEETrAc ey N
brni2daxonrogangic acid M\?FB (was (Rdpgd; to gaqg@) miktEem l‘@tesg'nat 3-bromo-2-
6)&)‘?60%&’1'&0 é’m@@aé Qrepa]red-gcc@ﬂdlﬁdzto apublishdd Q%Cédll’re 1ThehlZ 164; 1946;

5o
eicepbtha;t(r\%ﬁ arﬁus i HFage 9f5b}_$ralne J'B?(reidtlg&mlx}lre Waszthen 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 extracted with supplementary EtOAc (2 X 50 mL). The combined organic
layers were dried over Na,SO4 and concentrated to give 3-(2-fluoro-3-methoxyphenoxy)-2-
oxobutanoic acid 113-C.

The residue was taken up in 50 mL of CH,Cl, and MSA (2.0 mL, 30.4 mmol) and stirred
for 10 h. HpO (50 mL) was then added to the solution and partitioned with EtOAc (50 mL)
followed by concentration of the organic layer. The crude product was then dissolved in 20 mL of
diethyl ether (20 mL) and n-heptane (50 mL) was added to the mixture to give 7-fluoro-6-
methoxy-2-methyl-1-benzofuran-3-carboxylic acid 113-D (1.86 g, 28%) as a white solid. HPLC:
R; 3.76 min. (95 % area).
'H NMR (DMSO-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, s), 2.75 (3H, s). LRMS (ESI) (M + H") m/z: 223.1.

Dissolved 113-D (0.78 g, 3.49 mmol) in CH,Cl, (10 mL) and cooled to 0 °C. BBr; (7.0
mL, 7.0 mmol, 1.0 M in CH.Cl,) was then added to the solution in a drop-wise fashion and stirred
for 1hour with a precipitate forming. The reaction was diluted with H,O (20 mL) and filtered to
yield 7-fluoro-8-hydroxy-2-methyi-1-benzofuran-3-carboxylic acid 113-E (0.65 g, 89%) as a tan
solid. HPLC: R;3.17 min. (98 % area).
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WOR003063749 (s, 1 H). LC/ MS (AP

H 7.81 (d, J=8.34 Hz, 1 H 7.89 (dd, J=8.59, 2.27 Hz,

1H 817 (m 4H 839 (m 1H 879 (d J=6.06 Hz, 1
Cl, pos.): 455.1 ¥@HH)2004/004151

Exanpl e 118 Preparation of

L/ -[6- (am nonet hyl ) pyri din-3-yl]-6-[(7-methoxyqui nolin

-4-yl)oxy]-2-nethyl-1- benzof uran-3-carboxam dell8

Thi s compound was prepared according to met hods

anal ogous to those depicted and described in Exanple

117 using appropriate startinggmaterials. 1H NVR (400

MHz, DMSO- D6) dppm265(d J=8.84 Hz, 3H) 3.94 (s,

3H)413(m2 6.65 (d, J=6.06 Hz, 731(dd

irﬁm%?w%glﬁﬂfoanﬁ’zj%ssogﬁg(@l ﬁ&dﬁ')mﬁ ng, dfdﬁ’h (11’-@5 2 8.8 Hz), 6.95,

¢HEBJ FiB;4 Hz)H). 08330 2s)( WM (1) @1 BH ) (2 2924. 10 Hz,

8. 78 f-&nlord7om&RoxyBuinolind) 1'&-!9](p(e‘éared 3co'é?dn?z to 1S<|El’beme | described
é’g\galﬁllyi Wﬁ_é"eﬁﬁg %cicprgwggl(? SchDeme H descrslbed previ ou'_kl to yield 7-fluoro-6-[(7-

met{quq(uummmatl)hw]-zsne{tr(yh@w;uomnraegacww@nyatc]d- 11Behz of SHrmrpholin-4-
\@pﬁldmla}-é??ﬁb@ quRol e % XJ)r]nﬂéerbﬁma@eﬁl%lé b BISRET, THLS then added

ound was prepared accordin t he thetic
@f@ﬁ@we tg) éﬁh%?ee M'am YR the ftﬂé'dprg‘&icb%ﬂi‘irgez&(7r@%thi<1@°}i@'4'y‘ Joxy]-2-
Sl@ihyltN-(EnndrEhcﬁn-H(pryl’kylﬂquX-yq:uhzrmlram&daryd)x)aﬁwﬁ]1-13 0
e
5t wgRIRIRD, dopibRNS TR L B a8 EPK A S8 AR kPR bz2 (h g
dradl 1) Hz) ahdp (@gzdm FAB3.Sigz), 160 @ Hneol 3§ 8.6z 7rA8KEM (2H, m), 7.28 (1H,
gPlived, 205 H%gg\h(ﬁ“drﬂ@ 9.4 HVBUB (W )d, Wass Neat @@b 639h§)5§)€5 (4H, t, J

over ni g r eact n m xtu extract e
EOAAED): SHCER: bat 5P Gy 8 HRVIS (51 Groribty®s G+ H') miz
CHS5SQ)18WJ Baundass2addar] AhN. WGI{MOM_D Hg@b‘l@aﬁﬂt @t i68.3: H, 4.98; N,

Y655, i’ @dedtho, PATEEBRAr ature for 2
Example 114
Prepration of 7-fluoro-6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-N-(3-morpholin-4-ylpropyl)-

1-benzofuran-3-carboxamide

f\o
N/
[¢)

NH
N—CH,
fe) (o]

114

This compound was prepared using methods analgous to those depicted and described

in Example 113, but where the appropriate amine (commercially available from ALDRICH) was
added in place of 113-H.
'H NMR (DMSO-ds, 400MHz) &: "H NMR (DMSO-ds, 400MHz) 5: 8.62 (1H, d, J = 5.3 Hz), 8.30
(1H, d, J = 9.1 Hz), 8.20 (1H, t, J = 5.6 Hz), 7.64 (1H, d, J = 8.6 Hz), 7.46-7.39 (2H, m), 7.34 (1H,
dd, J = 9.4, 2.5 Hz), 6.50 (1H, d, J = 5.1 Hz), 3.96 (3H, s), 3.58 (4H, t, J = 4.3 Hz), 3.46-3.30 (4H,
m), 2.68 (3H, s), 2.61 (4H, t, J = 6.6 Hz). HRMS (ESI) CyH3FN;Os (M + H") m/z: Calc.
494.2091; Found: 494.2103. Anal. (Ca;H2sFN3Os1.2 H,0) Calc'd: C, 62.95; H, 5.95; N, 8.16.
Found: C, 62.59; H, 5.56; N, 8.09.
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hours and then heated to 600C for 2 hours. The
solution was acidified with AcOH to a pH of about 6

wapasesa7sact ed with Et OAc. The concentrat ed r eRCTIR200EA®4151

purified by HPLC using 20- 60% CH3CN H20 over 30 m n.
to give
4-{[ 4- ({2- et hyl - 3-[ (et hyl am no) car bonyl ] - 1- benzof ura

n-6- yl }oxy)quinolin-7-yl]oxy}butanoic acid 119. 1H
NVR (400 MHz, DMSO-D6) d ppm 2.27 (m 2 H) 2.69 (t,
J=7.20 Hz, 2 H 2.88 (s, 3 H 1806 (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,

16148 (d, J253Hz H)786(d J227Hz 1 H)

J=8. 34 %.22&9 1H)847
(Pdepagatgnﬁf)NFqgclomrorqyl %-ng v B-{I74 |p31az'qz1-ylgthq)(y)ggmglln -f-ylloxy}-
Hbéhzofurél BEeatRainidepos. ) 435.1 (M+H). Exanple 120
Preparation of

{[4- ({2-nethyl -3-[ (et hyl an no) car boqyl ] - 1- benzof ur an-
6-yl }oxy) qui nolin- 7-yl]oxy}acetic_adi O This
conpound was prepared accordi ng tfo Jrey-heds anal ogous

to those depicted and descri bed anpl e 119, except

t hat nmet hyl 2-bronoeihgnoat eA sed instead of nethyl

4- bronobut anoat e. 1K NVR~( , CHLOROFORMD) d

ppm 2.72 (s, 3 H) 3.04 (d, J=4.04 Hz, 2 H 4.85 (s, 2

H 6.56 (m 1 H) 7.15 (dd, J=81%9, 2,02 Hz, 1 H 7.32

(d, J=2.02 Hz, 1 H 7.39 (m 1 H 7.47 (dd, J=9.35,

2. 27 Pipis Cqmpgunfi w8§ piegared usin@methpds ahaleyous. t@moﬁejdenm &84 described
WExa%plé)QO&Nﬁ’ege fda Qroﬁ)at@arﬁiﬂe (fmfnmérc‘ﬂ)ly a\lagﬂ}@erR@)RlCH) was used in

i

Exanpl e 121 Preparation o
E’F’C?Zif %‘Ré?eh ridin-2-yl)-2-nethyl-6-{[7- (2 pyrrol

i1l INVIRL 490 dtHzoRYBGLDE) @l ppm- 0.84 (m, 2 H) 0.65 (m, 2 H) 2.38 (m, 2 H) 2.66 (m, 4 H)
Bé'sh%yi HiB *%@ﬂgg{g);g:ﬁ‘%& P%reﬁ%aﬁygﬁ 3&%&61I§gﬁ HE OTRPHI m. 2 H) 7.21
éF@-p? EIQ 633 &9 YT 2i 1648 1 H) 7.68 (m, 1 H) 8.14 (m, 2 H) 852 (d, J=5.31 Hz, 1 H).
LC/MS (APCI, pos.): 487.1 (M+H).

Example 116

Preparation of 6-{[7-(2,3-diﬁydroxypropoxy)quinolin-4-yl]oxy}-N,2-dimethyl-1 -benzofuran-
3-carboxamide

3
b/;H

N,

0

zg\ /;

/Y\o
HO

OH

116

This compound was prepared according to the synthetic scheme depicted and described
below.
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bel ow. 121-D 121-E CNH DWF ,CH3 - CH3 HATU, DWF 121 A
sol ution of nethyl

W@ 2qop/Be7Benzyl oxy) qui nol i n- 4-yl ] oxy} - 2- met hyl - AchEBra@f 004151

ran- 3- carboxylate 121-C (9.38g) in TFA (100m ) was
heated to reflux for 2 hours. TFA was renoved by
evapor ati on under vacuum The residue was extracted
with Et OAC, washed (sat. NaCl), dried over MgSO4 and
concentrated. Methyl

6- [ (7- hydroxyqui nol i n-4-yl ) oxy}s 2- met hyl - 1- benzof ur an-
3- carboxylate 121-D (6.49) was purified by silica gel
chr omat ogr aphy using 5% MeCH in CH2CI 2. To a sol ution

of net hyl CH,
6- [ (7- hydroxyqui nol i n- 4- yIFN8xy] - 2- met hyl - 1- be {,ﬁﬂr an-
3- carboxylate H21-D Ngn, 7.2 mmol) in 20 m)
was added K2CO8 (5 o SOSWJAS)OHand di bro QLK

(2.7g9, 14.3 mmlm reaction i xtur stirred at
room tenperagu ni ght. Col um chr t gr aphy gave

met hyl o< HO
6-{[7-(2- broPmegsfl]oxy)qw nol i n- 4- yk y} 2:dret hyl - 1-ben
zof uran-3 carboxy ate 121-E (1.5g). A sol ut| on of

compoypsl hglof fvAfmam-ead (Aol 103- !Lillg*cfb% z(-ﬁ)?rﬂetﬂ&?]qdlﬁbhnA-yl}oxy) -1-
H?'}ZPE&‘F%"QA%@%%T@%\?%@% {ﬁ'stpfzppé{eé% rEx%Plfra]n)}p 0) was treated with 20% NaOH

20.5retLinyrl MEOH [(Z nfL -ap yaonoteirgberaiute Ydr ethh Obbg )splutisrowas thén \elkracted with
%ﬁy;&c ll’hg Qg&é el'l‘éoq@sﬁhelc\%sﬁ%%da%mﬂ_%]usﬁ (16]49"7‘?%3@%20 over 30 min.

purifie i ca romat
ke Oive @r@7d223 dl@&f?@fms?mxmzmmn(ﬂvﬂewﬁv @efhvlédqeeépfwm-ﬁ—carboxamlde
4986 NaOH (1 m) in MeOH (1 nml) overnight. The reaction

o KO G 3R0S. D e ot o7 1 2 R0 (F LB bErs W 4dh . vesiso bz 2
WB@MO‘QHWMMSF%VOEIQ%ZNEWM 0@%!2@02114;0@316 H) 4.68 (t, J=5.68
le”?Hbeg@‘{/{:iodﬁz 1 H)637 (d, J=5.31 Hz, 1 H) 716 (dd J—846 215 Hz, 1 H) 7.24

R 9l e bt 5 ST Rl 1 ¥ g B i D78 T ST .0 iz, 1

4 3.0agm, 1 4) 6-1di(dreEa9d pigr 1 d) A-62{(dFEH81 H251 AY)LC/NMEJAPCI, pos.): 423.0
w,ﬁ%_ ng) and

Example 117

Preparation of N-[5-(aminomethyl)pyridin-2-yl}-6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-1-
benzofuran-3-carboxamide

This compound was prepared according to the synthetic scheme depicted and described
below.
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Et3N (47 ng) in DVF (2 ml) was heated to 7Q0C for 4
hours. A small anount of product was seen by TLC. The

w0 e@sn6089 was al l owed to stay for another 48 hpC¥/BB2804/004151

roomtenperature. The reaction m xture was purified by
HPLC (20-60% CH3CN H2O, 0. 1%AcOH over 30 min.) to give
N-

(4, 6-di net hyl pyridin-2-yl)-2-nethyl-6-{[7-(2-pyrrolidi
n- 1-yl et hoxy) qui nol i n-4-yl ] oxy}- 1- benzof ur an-
3-carboxam de 121. 1H NWR (40@q\Hz, CHLOROFORM-D) d
ppm 1.87 - 1.97 (m 4 H) 2.38 (s 3 H 2.45 (s, 3 H
2.82(3,3H)279-289(m4 308-320(m2

H) 4. 3&c 2 H)1Bl@T4I‘51 g)drﬂh‘] =5. 20 @C\ m
H 721 (e, J=8—46—2 457" Hle ) 7
(d, J=2.02 HZ. 12H§ 7.43 (d, J= 53“Hz 791

J:834Hz117A1H)8.00(s,1H)882¥3(d J935Hz 2H)
8.60 (d, J=5.31 Hz, 1 H) Lovs: UAPCl) miz (Mk1) 539, 1
HRVS (Observed) 537.2492 (Cal cul at ed) 537.2497. Mass
Error - 0.92ppm Exanpl e 122 Preparati on of nethyl
2-nmet hyl -6-{[ 7- (2- nor phol ¢n- 4- yl et hoxy) qui nol i n- N,yl]o

xy}-1- benzofuran-3-cacho@yPate - 122 This co

was prepared accordi o@ de& synthetic schg

depi cted and descri bgd 1$Pow DMF 121-E 122 D N*NI\/R (400
MHz, CHLOROFORM D phi2. 77 - 282(mc;%82-
2.95 (m 3 H)t. 3%93<3.18 (m 3 H) 3.82°394 (m 4

3.8
H 3.95 - 4.01 (m—3—Hy 4.42 - 4. 55@5 H 6.54 (d,
J=5.81 Hz, 1 H) T'ATf6’5c(dd J=8. 5%,c3 , 1 I—I) 7. 30
(d, J=2.53 Hz, 220"/%6“"%”%‘%2((1 J=4.55 Hz, H%‘ .73 (s
1 H 8.06 (d J=8.59 Hz, 1 H 8.35 (d, J=9.%9% Hz, 1

8. 57 Gfa sJihondf 6-%noﬂruc&9no:"riﬂ\ésf1 74¥8%8) 42 ol M’s@ddé@§ saiutlon of 1M
BHs-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 HCI 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
followed by addition of solid KOH (excess). The suspension was stirred. The THF layer was
collected by filtration and concentrated to give 5-(aminomethyl)pyridin-2-amine 117-B (4.3g).

A solution of 117-B (4g, 32.5 mmol), (Boc),O (79, 32.5 mmol) and EtzN (6.5g, 64.5 mmol)
in THF(150 mL) was stirred at room temperature overnight. 2.1g of ferf-butyl (6-aminopyridin-3-
yl)methylcarbamate 117-C was isolated by silica gel chromatography(0-5% MeOH/CH:Cly).

117-C was coupled with 6-{(7-methoxyquinolin-4-yl)oxy]-2-methyl-1-benzofuran-3-
carboxylic acid 117-D (as prepared in Scheme Il discussed previously). After work up the mixture
was ftreated with 50% TFA in CH)Cl, to give N-[5-(aminomethyl)pyridin-2-yl}-6-[(7-
methoxyquinolin-4-yl)oxyl-2-methyl-1-benzofuran-3-carboxamide 117-E.

'H NMR (400 MHz, DMSO-D6) & 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, J=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) 8.39 (m, 1 H) 8.79 (d,
J=6.06 Hz, 1 H) 10.74 (s, 1 H). LC/MS (APCI, pos.): 455.1 (M+H).

Example 118

Preparation of N-[6-(aminomethyl)pyridin-3-yl]-6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-1-
benzofuran-3-carboxamide
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Exanpl e 123 Preparation of
6- ({7-[ 2- hydr oxy- 3- (net hyl am no) pr opoxy] qui nol i n-4-yl }

W@0054083729 di net hyl - 1- benzof ur an- 3- car boxanm ndeCT/BR004/004151

Thi s compound was prepared according to the synthetic
schene depicted and descri bed bel ow. A solution of

6-[ (7- hydr oxyqui nol i n-4-yl ) oxy] -

L/, 2-di nmet hyl - 1- benzof ur an- 3- car boxam de 123-A (1 g,

2.9 mol ), 2- (brom)msthyl)oxwane (467 ng, 3.4 mol)

and Cs2CO3 (1.4g, 4.2 mmuol) 2CHBCN (25 nl) was

heated to 650C for 3 hours. T e sol ution was extracted

with Et QAc. L/, 2-

di met hyl - 6- {[ 7- (oxi r an- 2- yl met hoxy) gunol i n- 4-yl ] oxy} -

1- benzof ur an- 3- car boxam de 123-B (§ g) was isol ated

by a silica gel colum using 1- 5% Y in CH2Cl 2. To a

sol ution of 123-B (150 ny, 0.35 hyn in THF (5 m)

was added a sol ution of net hyI' e in MeOH (1INL 1

m ). The solution was heat ed e~ 650C for 2 hours. The

crude product was purifi ?@E% HPLC (10-40% CH3CN H20

over 30 min.) to give we, &

6- ({7-[ 2- hydr oxy- 3- (et hyl am no) pr opoxy] qui nol i n-4-yl}

oxy)- L/, 2-dinethyl-1- benzof1#an- 3- carboxam de 123. 1H

NVR (209 civrpounsgaiag axrppred gspording §Omethodsg anglogeus B Wsse @epicted and
fscrbedth Exom &W@lﬂ%ga&éﬁna@es@tm@ heterf® 3 H 4.10 (m

51 bR, By ordsGipe oo 485 G, Lhof a2 3 536 3 Dt iy, 2 1 e
81, 235.06rHz, 1 Hyly.38 (At JaK6, 345 H3 1 W7, 451(rtp H) Z.T5 W LTz, 1 H) 7.86 (d,
H%S%Q)Hz 436-sl15( b, u=bk4, Exap 1) 12%b Bl oRA'Rdd @N=f10 Hz, 1 H) 8.78 (4,

4— QA {20 R 1 V25 Krrdty P Afisn bR BPBISOPEL Bows St B4
dmply N3®xy) qui nol i n-7-yl ] oxy}but anoate 124 This

Ea'%?é%8*3?@4%%@%!3%%;;@@%3{49%“%&#a%@ﬁ Al -thgiauinolin-

ybeytampippeid2. 03 (m 2 H) 2.49 (t, J=7.20 Hz, 2 H)
259(s 3 H 2.76 (d, ]

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

below.
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J=4.55 Hz, 3 H 3.56 (s, 3 H 4.17 (t, J=6.19 Hz, 2 H)

6.62 (d, J=6.06 Hz, 1 H 7.24 (dd, J=8.59, 2.02 Hz,
wakhosPexsdw (d, J=11.87 Hz, 1 H) 7.41 (s, 1 H) 7rGBIR2004/004151

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, J606Hz 1H.

L M5 (ACPlI, pos.): 450.1 (M+H). Exanple 125

Preparati on of

7- W et hoxy- 4- (2- et hyl - benzof ur an- 6- yl oxy) - qui nol i ne

Thi s conpound was prepared acggyding to the synthetic

schene descri bed below. BBr3 CH2C 2 g 50C 0Cc HO O

125-A 125-B To a stirred solution of

6- Met hoxy- 2- net hyl - benzof uran 125-A (1. 76g, 10. 85mmh3)

in 45m of CH2Cl 2 aty- 50C was added BBr3 (24 NiEM

BBr3 in CHCl 2, 1 @Smml) The reaction was @] owed;

to warmto Q0Q sl rred t hat terrperatuefc?r

1.5hr. The r @8 |©n \Nagr\p”\uited?ntoam & of ice

and satur aqueous NaHec8—ang N

separ at gg- aqueous | ayer was reRextracted with

CH2Cl 2. The con i ned organic |ayers were dnised ( MgSO4)

and concentrated under reduced pressure to a brown

oi |l . The residue was chromat ag [

eluting CH2Cl 2 to give 872 o@

of 6- Hydr oxyn2- et hyl - benzof Wwran 125-B. Anal calc'd for

COHBCR: C72796; H 5. 44T Fpund: C 72.72; H 5.43.

1H NMR (400 MHz, "BlVES D6) ppm 9.31 (s, 1 H 7.24 (d,

J=8. 34 Hz, 1I—|)6‘81(d 51.77 Hz, 1 H) 6.64 (dd,

J=8.34, 2.02 Hz, 1 H 6.3 (s 1 H) 2.35 (s, 3 H).

125-B 125 To a degassed sol ution

of 4- Chl gmgioﬁ -ﬁ%—[{%}’dr@b@tq@ﬁﬂhhﬂ%ll Mﬁw@-&rﬁgm1-&n&%mt-):arboxamide
5 rQxy- 2- enzof ur an -

ST e DR Yodal Tl B BLER S L5 B MR pr00s (43

(820 iy o) G8amixeY solvEneofr GrhENi (6 mbi RME( eniaes hestedtd 65fC overnight.

?Fﬁ%gégctfoﬁ "midkureas éi(QQét@djWItrp%A% dcdn@ér@ra@@ta\’la %Ts@&fve@qh' ‘?‘:QHLS of MeOH.
sol ution, gg @Hact ed wi th Et CAc Et 2

Tﬂé}?&ﬂ‘ﬂ ioepsgie Y NaQEdhath). aﬂ%ﬁ SH'LW& wass%{'(ra? a'tfeam erperature for 2

aolui€ ants thila Geatsd kaus0°Crior ZIhouesl Thdy Sitipn wae dhcidified with AcOH to a pH of

about 6 and extracted with EtOAc. The concentrated residue was purified by HPLC using 20-

60% CH3;CN/H,0O over 30 min. to give 4-{[4~({2-methyl-3-](methylamino)carbonyl]-1-benzofuran-6-

yl}oxy)quinolin-7-yl]Joxy}butanoic acid 119.

'H NMR (400 MHz, DMSO0-D8) & ppm 2.27 (m, 2 H) 2.69 (t, J=7.20 Hz, 2 H) 2.88 (s, 3 H) 3.06 (d,

J=4.55 Hz, 2 H) 4.42 (t, J=6.44 Hz, 2 H) 6.67 (d, J=5.31 Hz, 1 H) 7.47 (dd, J=8.46, 2.15 Hz, 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=9.10 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-6-yl}oxy)quinolin-

7-ylloxy}acetic acid
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concentrated under reduced pressure. The residue was
chromat ographed on silica gel eluting a gradient of 9%

w0 200306876F Et OAc in CH2ClI 2. In this manner PCT/IB2004/004151

7- Met hoxy- 4- ( 2- net hyl - benzof ur an- 6- yl oxy) - qui nol i ne
125 was prepared as a yellow solid (70ng, 58% . 1H NWR
(400 MHz, DVBO-D6) d ppm 8.57 (d, J=5.05 Hz, 1 H) 8.23
(d, J=9.35 Hz, 1 H 7.62 (d, J=8.34 Hz, 1 H) 7.52 (d,
J=1.77 Hz, 1 H 7.40 (d, J=2.53 Hz, 1 H 7.28 (dd,
J=9.09, 2.53 Hz, 1 H) 7.11 (dghs J=8.34, 2.02 Hz, 1 H)
6.65 (s, 1 H 6.41 (d, J=5.31 Hz, 1 H 3.93 (s, 3 H
2.46 (s, 3 H). The biological activity of this

conpound is indicated by the foll owepg assay results:
FLVK: 68% inhibition @1nM FG-: 32%1nkjbition @1
mM See al so the results shown i able, 1. Exanple 126
Preparation of 0 d
4- (2- Met hyl - benzof uran- 6-yl g - 7- (2- nor phol i n-4-yl - et
hoxy) - qui noline 126 This c¢nppound was prepared
according to the schemg thestfifed bel ow. Using the
general procedure shownh in Exanple 125, using
6- Hydr oxy- 2- net hyl - benzof ur an1226- A and
7- Benzyl oxy- 4-chl oro- qui nol i ne 126- B,
7- Benzyl oxy-4- ( 2- met hyl - benzof ur an- 6- yl oxy) - qui nol i ne
126- Cﬁ%@'ﬁ?%ﬁﬁ"@é Arepagesiogagereing to methefiRanaiqugusvidy those depicted and
BAdbddoN Etapplen 189 S5ékcésl, thal Aistidl 2 dfomobkthehoste B4usedl instead of methyl 4-
:9.35'{ A H 7.62 (d, J=8.34 Hz, 1 H 7.46 - 7.57
[rogutpnoate 4o (t, J=7.33 Hz, 2 H) 7.29 - 7.39 (m 2 H)
1 NMR((60P, MGz & HLOROF ORM-Bird ppm Riy2 65, 841) 894 (di Jif).06HZA 2 H)dh.85 (s,2 H)
égg -(%1%\ Hy 7.18 (dd) JB8 .88l 2(02 H2 1Hl)) 72324@, (=2:02FA M -Hh2639Cm, 1 H) 7.47 (dd,

ol ‘
Faamz 7 oy il 156 BL oA e e 6590 8, HBRRM: HD 854 (m,
HP G.CS GPDirpos.p. WTOrthikl).i n TFA (1.5nm ) was heated to
E;;F!B@éaﬁpr 2hr. The volatiles were renoved under

0 pressure, the residue dissolved in EtOCAc, and =
Recpaeation el éirethylqyridin-2yDRrmetay-6-4tr@cugratigindcdethpgnquinolin-
hr yiRRy}-Fbénzofugans-cartbayamiideas dried (MySO4) and
concentrated under reduced pressurge The residue was

triturated with TBME and used wi t houts her
purification in the next step. 126-

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

below.
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A suspension of 4-(2-Chloro-ethyl)-norpholine

hydr ochl ori de (153ng, 0.82mol) and Cesi um Car bonate
W@ 28706739, 65rmmol ) in CH3CN (2m ) was stirred BCT/IR200M/004151

tenperature for 1hr. The 4-

(2- Met hyl - benzof ur an- 6-yl oxy)-qui nolin-7-ol 126-D

(120ng, 0.41mmol) in CH3CN (2m ) was added and the

reacti on was heated to reflux for 2hr. The bright

yel |l ow reacti on was cool ed, poured into brine, and

extracted with EtOQAc (2 times),gs The conbi ned organic

| ayers were washed with brine, dried (MSO ), and

concentrat ed under reduced pressure. The residue was

chromat ographed on silica gel eluting with 10% Me@H i gh,

Et OAc/ CH2CI 2 (1:1). This gave slightly inmpure ter| dl

which was re-purified by HPLG tQHgI ve 110ny (4 CHs

4- (2 Met hyI benz Scheme il O
6-yl oxy)-7-(2- n- 4 agxy)—q‘m n 126 as
the bis TF [T. 1H NM@ MHz, DMSO- pm 9. 77

- 10.27 (broatl s, 2 H 8.85 (none. J@)\ 76 d,
J=5.56 Hz, 1 H) 8:2 (d, J=@'®9 Ho, 7. 681214,

J=8.34 Hz, 1 H) 7.56 (d J 2. Z;ﬂa , 1L H 7.47 (d, 1 CHy
7.17(dd,3834 2.02 #) 6.61 - 6.73 (m 2 o
4.60 (d, J=4.29 Hz, 2 H—418(m 10 H 2. N—ch,
2.49 (m 3FAH). The big a@twy of this o 0
conpound .S,/ ndi ca ~by the f oH-ew-Ag assay ts:

FLVK: Ki ?2 nM _138% i nhixkyiot,pen @ 1

nM BI C]_OGI CAL TESTIRGY, - ENZYME ASSAYS BTHE &t ] mh' ation

of cell proliferation bﬁ growt h factors such as VEGF
FGF, and others is deffHdent upon their inducti BH" of

aut ophosphoryl ation of eachogf ftheir respective 05y on
receptor's tyrosine kinasses. Herefore, the abili
ghock cel | ul ar CHs
e ©

a protein[kipase inhibit
proliferation i nduced e growh factors i
directly mrrelate@%its ity to blom%eptor
aut ophosphoy 0 Znmeasure the

i nhibition Q“‘J\ Py of ‘the corrpounds@h/\f)ol | ow ng
constructs were devi sé#F(i) VEG--R2 Construct foet-G
Assay: This construct determ nes the abil Hiciﬁﬁ a test

CHs
conpound to inhibit tyrosine kinase activit
construct (VEGF-R2D50) of the cytosolic donaln of

human vascul ar endot jje flag |
HoN _\ N—cH,
o) (o]

CHg
C\N\/\O

HATU, DMF
121

A

A solution of methyl 6-{[7-(benzyloxy)quinolin-4-yljoxy}-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 MgSQ, and concentrated. Methyl 6-[(7-hydroxyquinolin-4-yl)oxy]-2-methyl-1-benzofuran-3-
carboxylate 121-D (6.49) was purified by silica gel chromatography using 5% MeOH in CH.Cl,,

To a solution of methyl 6-[(7-hydroxyquinolin-4-yl)oxyl-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 stirred at room temperature
overnight.  Column chromatography gave methyl 6-{[7-(2-bromoethoxy)quinolin-4-yljoxy}-2-
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growt h factor receptor 2 (VEGF-R2) | acking the 50
central residues of the 68 residues of the kinase

WO p®ens37eomai N was expressed in a bacul ovi r us/ PCIEER204/004151

cell system O the 1356 residues of full-length
VEGF- R2, VEGF- R2D50 contai ns residues 806-939 and
990- 1171, and al so one point nutation (E990V) within
the kinase insert domain relative to wild-type VEGFR2.
Aut ophosphoryl ation of the purified construct was
performed by incubation of thgpgenzynme at a
concentration of 4 nMMin the presence of 3 nM ATP and
40 MM MgCl 2 in 100 nM HEPES, pH 7.5, containing 5%

%bﬁ?lﬁf E&nz&ﬂr@n% AMollte 184- E‘h Eg f 9{ s&utﬁ dﬁ:&rﬁﬁoun% 121-E (750 mg) and

| at1on, this cons

t

BscoUeIes (33 i 2 PUPLS Pl eSS 801 109 48 gy A meoton mixture was
thected | adth v [EeOAdt ophamphqrmdt@t 6417K2-paetdifleyREHdXy)quinolin-4-ylloxy}-1-
N L e
MeeH{GitFlac Eomgeund 1211 ra(d £0ret) s rireaifed ith 20 %R GFOHRTT mBdn MeOH (1 ml)

g}ﬁseﬁb #ét‘é?tfdxﬁ r@)plg?n '“’?ﬁ gélseaﬁégw@ rf\eeﬂ éi{dte&?%ﬁ@ihﬁﬁgm% The residue
TP PR Tlem e OORPR PG o MERE 7 EBRJefa sve 2ietiy-6-(7-2-

purreidin-ry(pthey g tenelio#-yNty a iverciofuesn-Badarboxiislacid @146, (100 mg).

Bi ol . A s@@tlorﬁagf}m%ggls(n]g?g@é dlﬂe&yggﬁa (ﬁ X Qﬁlne ﬂ‘?m@f’ RRUYSE2 mg) and

al so has | owi ng” 3

Els 47 m@4’8 @NF %.mﬁ wes ggated E)?Qr?p@é“ h@%dﬁfF@ %@a&of product was seen
& Tpe e drh8preadtiow mas taevaadr to GstdyFoVEndtier ABStiyirsThteroom temperature. The

f Io h vyl .
R0 e P SRR o e v
Mﬁn@mﬁ’tbélmtﬂdpj\ﬂ-mr thyFa=D)- Zanydolwlreyﬂe@mymmpw pﬂt»(y}\ﬂaheezofuran-
kicaasaniiddd21and | acti ¢ dehydrogenase (LDH). The

TR A BORERRIEIS S5t Fhr Y e WS4 X 2.456p. 3 1
282 (5 B by 249 BE R (¢ H)3. BE3. z.enmcz HDARB (tc2TB) B45 (JAESSB] Hz, 1 H) 6.80
EOW' ?b@ﬂﬁi Jieuepmnmrm' eza*d YEF)%S 8%@@0? 02 99'1%t7e%1\$]§SJ—2 53
S 7 e RASE £ S o WY B D35, S 6.0 (0ot Hz, 1 H)

DERE/ (ARCH) B0y 537 ﬁHaMem@@wa)E@Ysz {caiviaAetiy53 B7d 7 Mass Error
n&\/b%g 2 in 200 nmM HEPES, pH

Example 122
Preparation of methyl 2-methyl-6-{[7-(2-morpholin-4-ylethoxy)quinolin-4-yljoxy}-1-
benzofuran-3-carboxylate

122

This compound was prepared according to the synthetic scheme depicted and described
below.
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7.5. Assay conditions for unphosphoryl ated VEG- R2D50
(indicated as FLVK in the tables) were the foll ow ng:

wa20MoeER 250 nM NADH, 50 units of LDH mlL; 20ramiIB20040f04151

PK/mL; 5 mM DTT; 20 nM Pol y(E4Y1); 3 mM ATP; and 60 nM
MCl 2 and 2 "M MnCl 2 in 200 mM HEPES, pH 7.5. Assays
were initiated with 5 to 40 nM of enzyne. K val ues
were determ ned by neasuring enzyme activity in the
presence of varying concentrations of test conmpounds.
The percent inhibition at 50.md (% inhibition @50 nM
was determ ned by |inear |east-squares regression

anal ysi s of absorbance as a function of time. The

bi ndi ng inhibitions wepg fitted to equation ag cH

descri bed by Mrris 13he data were anal yzed ng
Enzynme Kinetic Icgll dagraph sof tware.
FG--R Assay Thg rophet ometry assay ri ed

out as des above f VEGF R2, for t he
foll ow ng ¢ ggs in con rati = 50 nM ATP
= 2 mii—and poly ( E4Y1) —TS—‘IT%I\)EX/\ ol e & HUVEC + VEGF
Proliferation Assay Thi s® Yssay determines the ability
of a test conp&lifid to inhibit the grd#h
frasivm @00 MHzaCBOOROPORMED) &t ppan2.07 - higpam, siMpi2lstcalosv@i, B H) 3.03 -
aridgheH) 2182 c2b4 6n,(4' HIMEG'401 (MUYET4cel- Usb5((pas $06.64 &, 45.81 Hz, 1
6) dnefddce=8.5802.02 Hzvie)e7. 3h@we@.53zo 1 HIERR6 ¢dit4iseHId )3 (s, 1 H)
0P ¢hefF8.68 Heot b) 8i3h (59 8% HizkkH) $68$h JEGAR Hartl HurhGMSs (APCI) m/z
463b the flasks 24 hours later. Four or five days
le Il's were exposed to another culture nmedi um

Fe'.hﬂi‘ﬁtlﬁﬁ df 6H({7 42+hpdrerpa{racthylainino)iitpséxyiciindlinv-ylfoxg RN 2imethyl-1-
othelial cell growth supplenent
E’E@Sraﬁg gmg%"ﬁ‘g?nt heparin). Exponentially-grow ng
HUVEC cell s were used i n _experinent Hereafter. Ten
to twel ve thousand HUVEC cells gted in 96-well
dishes in 100 m of rich, cultus d| um

HaC~NH >

o~
O N
HO

123
This compound was prepared according to the synthetic scheme depicted and described
below.

CHs CHs

(o) NH o N.E'Hs o NH

N—CH

N—cH /G&;CHa g °
/@? * Ospr 0 o ?

0
$,C03, CHaCN > |\/‘0 \
% N
HO Y N of ° HO
123

123-A 1238

A solution of 6-[(7-hydroxyquinolin-4-yl)oxy}-N,2-dimethyl-1-benzofuran-3-carboxamide
123-A (1 g, 2.9 mmol), 2-(bromomethyl)oxirane (467 mg, 3.4 mmol) and Cs,CO; (1.4g, 4.2 mmol)
in CHsCN (25 ml) was heated to 65°C for 3 hours. The solution was extracted with EtOAc. N,2-
dimethyl-6-{[7-(oxiran-2-ylmethoxy)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 mmol) in THF (5 ml) was added a solution of methylamine in MeOH (1N, 1 ml). The solution
was heated to 65°C for 2 hours. The crude product was purified by HPLC (10-40% CH;CN/H,O
over 30 min.) to give 6-({7-[2-hydroxy-3-(methylamino)propoxy]jquinolin-4-yl}oxy)-N,2-dimethyl-1-
benzofuran-3-carboxamide 123.
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(descri bed above). The cells were allowed to attach
for 24 hours in this nedium The nedium was then

WO 20006313y aspiration and 105 nl of starvati oPCTERMOG/004151

(F12K+1% FBS) was added to each well. After 24 hours,
15 m of test agent dissolved in 1% DVSO in starvation
medi um orthi s vehicle al one was added i nto each
treatment well; the final DMSO concentration was 0.1%
One hour later, 30 M of VEG- (30 ng/nL) in starvation
nmedi a was added to all mells_& cept those contai ni ng
untreated controls; the final “VEG- concentration was 6
ng/m.. Cellular proliferation was quantified 72 hours

| at.e T dye reduction, I C ' cel re

LENER A solEul Eonen o8 s s RSB isoR ) 2 % 58 b a2t 221 m

NEB4.$0 opRat) AR2 (exldliH) B4R (of 1 ) BODdsEBYE| 216 KBRS (m, 3 H) 7.74

: n trq 59 i +

o 2 S O 8 B L D, SR AR o %01 +
Assay The pharmacoki netics (e.g., absorption

mﬁalﬁiiél’lm')ﬁrﬂéthyjm}{[@({Z-dfetlg&M[omeﬂiytaGnmarcer(ljoanﬂ]-y-beﬁizdﬂﬁ'hﬁ-@-

the LN ' t. Test conpounds were

¥'€°ﬁ¥ﬁﬁ&°§@hgg°§igﬁéﬁﬁ§i on in a 30:70 (PEG 400:

acidified H2O vehicle. This solution

orally (p.o.) and intraperitoneal | y (i

to two distinct groups (n=4) of B «ffi ce. Bl ood

sanpl es were collected via an orbi l eed at tine

points: O hour (pre-dose), 0.5 hy, 1.0 hr, 2.0 hr, and

4.0 hr post dose. Plasma wa hned from each sanple

by centrifugati on-a r /5 mn. Test conpound

was extracted fromthe plasma by an organic protein

precipitation nmethod. For eacfpstinme bleed, 50 nm _ of

pl asma was conbined with 1.0 ml _ of acetonitrile, .

vor t eXiicamneuns wasprengiRy qorerAing ithe axntheliosrhepmdepisted nd described

BElgv. tOo precipitate the protein and extract out the

test conmpound. Next,q thg acetonitrile supernatant (the

extract containing tegst conpound) was poured into new

poxat.ed on ajhot plate (25C) under a
iﬁk €ach FUﬁE/%eﬁ¥aining the drijed

conpbund was resuspended fn the nobile
phase by vortexing and nore protein enoved by
centrifugation at He 7

o

s adm ni st er ed
R at 50 ng/kg

124
'H NMR (400 MHz, DMSO-D6) 3 ppm 2.03 (m, 2 H) 2.49 (t, J=7.20 Hz, 2 H) 2.59 (s, 3 H) 2.76 (d,
J=4.55 Hz, 3 H) 3.56 (s, 3 H) 4.17 (t, J=6.19 Hz, 2 H) 6.62 (d, J=6.06 Hz, 1 H) 7.24 (dd, J=8.59,
2.02 Hz, 1H) 7.40 (d, J=11.87 Hz, 1 H) 7.41 (s, 1 H) 7.66 (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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4000 rpmfor 5 mn. Each sanple was poured into an
HPLC vial for test conpound analysis on an Hew ett

wEamkasit3d100 series HPLC with UV detection. FPONIR2AGH004151

sanple, 95 nL was injected onto a Phenonenex- Prodi gy
reverse phase C-18, 150 x 3.2 nm col um and el uted
wWth a 45- 50% acetonitrile gradient run over 10 m n.
Test - conmpound pl asma concentrations (ng/nL) were
determ ned by a conparison to standard curve (peak
area vs. cone. ng/nL) using kngwn concentrations of
test conpound extracted from plasma sanples in the
manner descri bed above. Along with the standards and

gqgg three groups (n=4) of quality controls (0.25

/L, 7.5 ng/m) were run to insure
Prepaiating P%? Mﬁ@g?xw (4 wetharhawsf@an Galoxyrauinpling curve
had an R2 > 0.99 and the quality~sortrols were all
within 10% of their expected vg . @xuantitated
test sanples were plotted foOVis
Kal i dagraph software and
paraneters were determ
Exanpl e E Human Li Vﬁr oM s e (HLM) Assay Conpound
met abol i smin human 37 ver rosonmes was neasured by
LC- M5 anal ytical assay procedi®Ses as follows. First,
h u minT}Iué &ﬁﬁpoﬁhd:ﬁ/&s&ﬁ%%d@&c%mw the SRR ABHe Qé&hﬁe@q)elow
5 ng/ " g?tassrunrphosphate (KPOR)

buffer Apprd At ® .-runt buffe \ CH
NADPH- r egenerat g uli on (cont ai nlng 3
gl ucose- B3 phosphat e, gl ucos®C6-0°@hosph Pe
dehydr ogenase, ﬂﬂﬂANUCIZ) and HLN1mere prerqugated
in 13_x 100 ass tubesat 370C f
por T B LR GUHE Gh ¢ HPea sy et sHp a2 (13690 S5mmoD in
45nn oF tHMESatad?ﬂEdai a]jdediBBrg,t(l?#bﬁ of OMiBBird ih &HeCIy, @8 @BMMAI).aMble reaction

\)0?55%1%%? \?éfmgcg B*d %C?ng Fr%c? éf tﬂ%téarfnﬁ{!atﬁrg‘afgrl gy%g'ﬁg Pe%&tro% dNaS poured
infocmixtueehofi ipr-anzaefustied W@OHSON@'&%rQ@ﬂ éayw vsrer%en@mt@l akhe aqueous

lbye? BfasCeitk@diddNgithl CHLQL'Z | e GOMBINESE 6¥g§ﬁib tlé)ﬂel'sewé\’etcﬂre@ (9|§SO4) and

ot R B e &Ru ) S PP R L BaE yascoRiipbtanned on siica
ol ElGtiTGCHiRIR 0 GV TAMEYBIRIBS 6-+50yy-2-Bahgkheatcduran 126B.

ARRBSEGloF eghsbg @Wgé?H %445 FTR ba‘ﬁz% Hb§§3 and
eva or at ed d-Vac centrif or.

A BOG e DBETE Favreadt . DHET g (ESAAT B PRSE R O et 77 e

1 H) 6.64 (dd, J=8.34, 2.02 Hz, 1 H) 6.38 (s, 1 H) 2.35 (s, 3 H).

phar macoki neti c
g WN NONLIN sof tware.

Cl

N
@f‘j mCHS
HsCO N o) o
HO O Cs,CO03, dmso P

130°C H3CO N

125-B 125
To a degassed solution of 4-Chloro-7-methoxy-quinoline 125-C (76mg, 0.39mmol) and 6-

Hydroxy-2-methyl-benzofuran 125-B (58mg, 0.39mmol) in 1.5ml 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
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0.1%formc acid/acetonitrile (90/10) and vortexed
vigorously to dissolve. The sanples were then

W0 e@ss63B8Y ed t o separate pol ypropyl ene m cr ocePCT/IB20@004151

tubes and centrifuged at 14000x g for 10 m n. (Fisher

Mcro 14, S/ N M)017580). For each replicate (#1-3) at

each tinmepoint (0 and 2 h), an aliquot sanple of each

test conmpound was conbined into a single HPLC vi al

insert (6 total sanples) for LC-MS analysis, which is

descri bed bel ow. The conbi ned,gonpound san‘pl es were

injected into the LG M5 system conposed of a

Hewl ett - Packard HP1100 di ode array HPLC and a

M REBSE 2l Wb ddaint \Rlﬁrplsﬁurgféﬁdéqﬂgdl{é ﬂ&ﬁssolutlon dged (MgSO0,), and

spectronet er erating 1 n_positive ectr 3/
gﬁge@wtrefypd@dgﬁ?pg@eq Q;e%sg% gl?%@gdqq:\&qlq %hrqn@togqupge on silica gel eluting a

gradietwf 8% tb 00 of ERein CEg,. 40 Mpovather 7-Rebx -6 & methyl-benzofuran-6-

@&nESMHquQ ?%N a:ig%tdeag ygﬁo%s%l%%%ﬁb poi nt. For

poi’nt (n=3) was
zﬂ/@MngéQp M'dhd)'\ﬂ B8P BSAKd. AF285 He, H)S. Wa@ #i9a5drd 1 H) 7.62 (d,

s 44Ne, 287394, DK BE, QH)A 40t (b, 1R2B3 RRUA H E%% ngg .0bNE53 Hz, 1 H)

?S?{E@R%)S %h%géﬁng%f’ o VT CARS, a»JDé?’?:E'F k2 3@9546 (s, 3 H).

aeshiglogied ectivitnefshis lsempduind ist ipdicetedabyt tbs followinp assagl resolts: FLVK: 68%

hRbiGH & 4e Fa téﬁ%‘ﬁﬁi& i .
AR 3 A 7SR ) S e e
Example 12655 human KDR were used in this assay. The
Prebhtior bR4-(2-Methyld@dnzofuldare-yoy)-2- (Mrﬁl(ﬂluﬂpjl-@mﬁ)&ﬂunolme
with 10% fetal bovine serum (FBS) }.- 400ug/ m. 418.
Thirty thousands cells were seede wel | of a
96-well plate in 75 nL of growt vgdia-gand al |l owed to

attach for 6 hours at 37C. Cell g were then exposed to
the starvation ( Ham di a suppl enent ed
with 0.1% FBS) f r Ao ur t he starvation
period was over, t est ébent in 5% DMVBO in

starvation nedia were added t126t he test wells and 10

T R AR S Al

concentration in @ well vgels 0.5% Plates were

i ncubated at 370C 1 hour)l.and the cells were then

stinmulated with 500 ng m
CH;
O
HO O Cs,CO3, dmso
N

126-A 130°C 126-C

Using the general procedure shown in Example 125, using 6-Hydroxy-2-methyl-benzofuran 126-

A and 7-Benzyloxy-4-chloro-quinoline 126-B, 7-Benzyloxy-4-(2-methyl-benzofuran-6-yloxy)-
quinoline 126-C was prepared in 82% yield.

'H NMR (400 MHz, DMSO-D86) & ppm 8.56 (d, J=5.31 Hz, 1 H) 8.24 (d, J=9.35 Hz, 1 H) 7.62 (d,
J=8.34 Hz, 1 H) 7.46 - 7.57 (m, 4 H) 7.42 (t, J=7.33 Hz, 2 H) 7.29 - 7.39 (m, 2 H) 7.11 (dd,
J=8.46, 2.15 Hz, 1 H) 6.64 (s, 1 H) 6.42 (d, J=5.31 Hz, 1 H) 5.31 (s, 2 H) 2.45 (s, 3 H).
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(commercially available fromR & D Systen) in the
presence of 2nmM Na3VO4 for 8 mnutes. The cells were

worekhe7ance with 1 mm Na3VO4 i n HBSSand | ysedp@i1B2004/004151

adding 50 nL per well of lysis buffer. One hundred nL

of dilution buffer were then added to each well and

the diluted cell lysatewas transferred to a 96-wel |

goat ant-rabbit coated plate (comrercially avail able
fromPierce) which was pre-coated with Rabbit anti

Human Anti-flk-1 G 20 antibodyg(commercially avail able
fromSanta Cruz). The plates were incubated at room
tenperature for 2 hours and washed seven tines with 1%
Tween 20 in PBS. EHRP-RY20 (comTerci ally avail abl e from
Santa Cruz) was 2 CHs

dase sﬁbst r atmR rdfioemer ci al |y S/aiTable
' R : i nut e
$ added

to eachovvel oN the 96-well plates Ho
reaction. Ppgsphorylation status was assessed
spect rophot oneter readi ng at 450 nm | C50 val ue

ééPléiﬂ”é’F g—@ewl%ﬁ%nﬁhﬁmﬁ@fg@q ﬁéj'oé)’)ﬂé'lﬂi"mﬁé?@'ﬁéy@rmg’ 0 91mmol) in
el ysmipwadetgal 1© réfulkAdr-2RPCGRgb opiiies pley rghmatddomdenreduced pressure,

Eg“?ﬁgsﬁ’cﬁg: 48] #nsﬁtéﬁé o WALRAARS AL Talifed dficous NaHCOs then

oun
Bineo ey Byerivss dbd FYIISRb andh conseeirated unger geduced pressure. The

RRRME R tidtatddR R TRMED daRRe £ ®itHobt fuﬂa‘éEp@rﬁibétﬁn A next §|_tﬁp

over express hunan PDGFRb were used hi s assay.
cells were cultur ed in Hams F12 msdl a suppl enent ed
e serum (FBS) and 400ug/ m18mCH
. Bsofer® seeded in each well of 3

Iate|n50rrLbf\/@I medi a and al | owed] t o
28 6 hours at 370C_Calls e, then e to
the|stgrvation medi a ¢&an,scHER rredi\ar( uppl e d_
REFBS) for 16 hours. After thHe arQatton N
peri od was over, 10 nL of test agent in 5% DMSO in
starvation madla were added to the test wells and 10
nmL of 43¢ vehicle (5% DVMSO in starvation nedi a) 1a¢r e

added into the control wells. The final DWMSO

t.rat [ 5 Pl .
R aBaran obi 3 PR F M TRamalS nereitlond FieShac P Bpmap and Cosium
Seibangtent58 dmev t GHmaly inlCHEDERZBBY{sRtige®aiSpemdenparaturetier 1hr. The 4-
BLIASR ©EnRfuraPdV NG RY@Molih 90! 82800 Ry, DhAnRRE) & BRIGN (2ml) was

added and the reaction was heated to reflux for 2hr. The bright yellow reaction was cooled,

poured into brine, and extracted with EtOAc (2 times). The combined organic layers were
washed with brine, dried (MgSO,), 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 HPLC to give 110mg (42%) of 4-(2-Methyl-benzofuran-
6-yloxy)-7-(2-morpholin-4-yl-ethoxy)-quinoline 126 as the bis TFA salt.

'H NMR (400 MHz, DMSO0-D6) & ppm 9.77 - 10.27 (broad s, 2 H) 8.85 (none, 1 H) 8.76 (d,
J=5.56 Hz, 1 H) 8.42 (d, J=9.09 Hz, 1 H) 7.68 (d, J=8.34 Hz, 1 H) 7.56 (d, J=2.27 Hz, 1 H) 7.47
(d, 1 H) 7.17 (dd, J=8.34, 2.02 Hz, 1 H) 6.61 - 6.73 (m, 2 H) 4.60 (d, J=4.29 Hz, 2 H) 3.06 - 4.18
(m, 10 H) 2.38 - 2.49 (m, 3 H).

The biological activity of this compound is indicated by the following assay results: FLVK: Ki =
nM; FGF: 38% inhibition @ 1 M.
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This construct determines the ability of a test compound to inhibit tyrosine kinase

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 residues of the
kinase insert domain was expressed in a baculovirus/insect cell system. Of the 1356 residues of
fullength VEGF-R2, VEGF-R2D50 contains residues 806-939 and 990-1171, and also one point
mutation (E990V) within the kinase insert domain relative to wild-type VEGF-
R2. Autophosphorylation of the purified construct was performed by incubation of the enzyme at
a concentration of 4 mM in the presence of 3 mM ATP and 40 mM MgCl, in 100 mM HEPES, pH
7.5, containing 5% glycerol and 5 mM DTT, at 4 °C for 2 h. After autophosphorylation, this
construct has been shown to possess catalytic activity essentially equivalent to the wild-type
autophosphorylated kinase domain construct. See Parast et al., Biochemistry, 37, 16788-16801
(1998).

(ii) EGF-R1 Construct for Assay:

The intracellular kinase domain of human FGF-R1 was expressed using the baculovirus
vector expression system starting from the endogenous methionine residue 456 to glutamate
766, according to the residue numbering system of Mohammadi et al., Mol. Cell. Biol., 16, 977-
989 (1996). In addition, the construct also has the following 3 amino acid substitutions: L457V,
C488A, and C5848S.

Example A
VEGF-R2 Assay: Coupled Spectrophotometric (FLVK-P) Assay

The production of ADP from ATP that accompanies phosphoryl transfer was coupled to
oxidation of NADH using phosphoenolpyruvate (PEP) and a system having pyruvate kinase (PK)
and lactic dehydrogenase (LDH). The oxidation of NADH was monitored by following the
decrease of absorbance at 340 nm (ess = 6.22 cm™ mM™') using a Beckman DU 650
spectrophotometer. Assay conditions for phosphorylated VEGF-R2D50 (indicated as FLVK-P in
the tables below) were the following: 1 mM PEP; 250 mM NADH; 50 units of LDH/mL; 20 units of
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PK/mL; 5 mM DTT; 5.1 mM poly(E,Y); 1 mM ATP; and 25 mM MgCl, in 200 mM HEPES, pH
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(EsY4); 3 mM ATP; and 60 mM MgCl, and 2 mM MnCl, in 200 mM HEPES, pH
7.5. Assays were initiated with 5 to 40 nM of enzyme. K; 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 of time. The binding inhibitions were fitted to equation as
described by Morrison. The data were analyzed using Enzyme Kinetic and Kaleidagraph
software.

Example B

FGF-R Assay
The spectrophotometric assay was carried out as described above for VEGF-R2, except

for the following changes in concentration: FGF-R = 50 nM, ATP = 2 mM, and poly(E4Y1) = 15
mM.
Example C
HUVEC + VEGF Proliferation Assay

This assay determines the ability of a test compound to inhibit the growth factor-
stimulated proliferation of humah umbilical vein endothelial cells (“HUVEC”). HUVEC cells
(passage 3-4, Clonetics, Corp.) were thawed into EGM2 culture medium (Clonetics Corp) in T75

flasks. Fresh EGM2 medium was added to the flasks 24 hours later. Four or five days later, cells
were exppsed to another culture medium (F12K medium supplemented with 10% fetal bovine
serum (FBS), 60 mg/mL endothelial cell growth supplement (ECGS), and 0.1 mg/mL
heparin). Exponentially-growing HUVEC cells were used in experimenis thereafter. Ten to
twelve thousand HUVEC cells were plated in 96-well dishes in 100 ml of rich, culture medium
(described above). The cells were 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
each well. After 24 hours, 15 ml of test agent dissolved in 1% DMSO in starvation medium or this
vehicle alone was added into each treatment well; the final DMSO concentration was 0.1%. One
hour later, 30 ml of VEGF (30 ng/mL) in starvation media was added to all wells except those
containing untreated controls; the final VEGF concentration was 6 ng/mL. Cellular proliferation
was quantified 72 hours later by MTT dye reduction, at which time cells were exposed for 4 hours
MTT (Promega Corp.). Dye reduction was stopped by addition of a stop solution (Promega
Corp.) and absorbance at 595 nm was determined on a 96-well spectrophotometer plate reader.
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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 in a 30:70
(PEG 400: acidified Hy0) 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. Test compound was exiracted from the plasma by an organic protein precipitation
method. For each time bleed, 50 UL of plasma was combined with 1.0 mL of acetonitrile,
vortexed for 2 min. and then spun at 4000 rpm for 15 min. to precipitate the protein and extract
out the test compound. Next, the acetonitrile supernatant (the extract containing test compound)
was poured into new test tubes and evaporated on a hot plate (25°C) under a steam of N,
gas. To each tube containing the dried test compound exiract, 125 uL of mobile phase (60:40,
0.025 M NH4H,PO; + 2.5 mL/L TEA:acetonitrile) was added. The test compound was
resuspended in the mobile phase by vortexing and more protein was removed by centrifugation at
4000 rpm for 5 min. Each sample was poured into an HPLC vial for test compound analysis on
an Hewlett Packard 1100 series HPLC with UV detection. From each sample, 95 uL was injected
onto a Phenomenex-Prodigy reverse phase C-18, 150 x 3.2 mm column and eluied with a 45-
50% acetonitrile gradient run over 10 min. Test-compound plasma concentrations (ug/mL) were
determined by a comparison to standard curve (peak area vs. conc. ug/mL) using known
concentrations of test compound exiracied from plasma samples in the manner described
above. Along with the standards and unknowns, three groups (n=4) of quality controls (0.25
Mg/mL, 1.5 pg/mL, and 7.5 pg/mL) were run to insure the consistency of the analysis. The
standard curve had an R, > 0.99 and the quality controls were all within 10% of their expected
values. The quantitated test samples were plotted for visual display using Kalidagraph software
and their pharmacokinetic parameters were determined using WIN NONLIN software.

Example E
Human Liver Microsome (HLM) Assay

Compound metabolism in human liver microsomes was measured by LC-MS analytical
assay procedures as follows. First, human liver microsomes (HLM) were thawed and diluted to 5
mg/mL with cold 100 mM potassium phosphate (KPO,) buffer. Appropriate amounts of KPO4
buffer, NADPH-regenerating solution (containing B-NADP, glucose-6-phosphate, glucose-6-
phosphate dehydrogenase, and MgCly), and HLM were preincubated in 13 x 100 mm glass tubes
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at 37°C for 10 min. (3 tubes per test compound--triplicate). Test compound (5 uM final) was
added to each tube to initiate reaction and was mixed by gentle vortexing, followed by incubation
at 37°C. 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 1 mL ice-cold acetonitrile with 0.05 uM reserpine. Samples
were centrifuged at 4000 rpm for 20 min. to precipitate proteins and salt (Beckman Allegra 6KR,
S/N ALKO8DO06, #634). Supernatant was transferred to new 12 x 75 mm glass tubes and
evaporated by Speed-Vac centrifugal vacuum evaporator. Samples were reconstituted in 200 L
0.1% formic acid/acetonitrile (90/10) and voriexed vigorously to dissolve. The samples were then
transferred to separate polypropylene microcentrifuge tubes and centrifuged 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 aliquot sample of each test compound was combined into a single HPLC vial insert (6 total
samples) for LC-MS analysis, which is described below.

The combined compound samples were injected into the LC-MS system, composed of a
Hewlett-Packard HP1100 diode array HPLC and a Micromass Quattro Il triple quadruple mass
spectrometer operating in positive electrospray SIR mode (programmed to scan specifically for
the molecular ion of each test compound). Each test combound peak was integrated at each
timepoint. For each compound, peak area at each timepoint (n=3) was averaged, and this mean
peak area at 2 h was divided by the average peak area at time 0 hour to obtain the percent test
compound remaining at 2 h.

Example F

KDR (VEGFR?2) 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 celis were seeded into each well of a
96-well plate in 75 mL of growth media and allowed to attach for 6 hours at 37°C. Cells were
then exposed to the starvation media (Ham’s F12 media supplemented with 0.1% FBS) for 16
hours. After the 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 500 ng/ml VEGF
(commercially available from R & D System) in the presence of 2mM NazVO, for 8 minutes. The
cells were washed once with 1 mm NazVO,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
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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
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 0.09 N H,S0, was added to each well of the 96-well
plates to stop the reaction. Phosphorylation status was assessed by spectrophotometer reading
at 450 nm. I1C5, values were calculated by curve fitting using a four-parameter analysis.
Example G
PAE-PDGFRb phosphorylation in PAE-PDGFRB cells assay

This assay determines the ability of a test compound to inhibit the autophosphorylation of
PDGFRb in porcine aorta endothelial (PAE)- PDGFRb cells. PAE cells that overexpress human
PDGFRb were used in this assay. The cells were cultured in Ham’s F12 media supplemented

with 10% fetal bovine serum (FBS) and 400ug/ml 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 to the starvation media (Ham's F12 media supplemented with
0.1% FBS) for 16 hours. Aiter the starvation period was over, 10 mL of test agent in 5% DMSO
in starvation media were added to the test wells and 10 mL of the vehicle (5% DMSO in
starvation media) were added into the control wells. The final DMSO conceniration in each well
was 0.5%. Plates were incubated at 37°C for 1 hour and the celis were then stimulated with
1mg/mL PDGF-BB (R & D System) in the presence of 2mM NazVO, 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 dilution buffer were then added to each well and the diluted cell lysate was
transferred to a 96-well goat ant-rabbit coated plate (Pierce), which was pre-coated with Rabbit
anti Human PDGFRb antibody (Santa Cruz). The plates were incubated at room temperature for
2 hours and washed seven times with 1% Tween 20 in PBS. HRP-PY20 (Santa Cruz) was
diluted and added to the plate for a 30-minute incubation. Plates were then washed again and
TMB peroxidase substrate (Kirkegaard & Perry) was added for a 10-minute incubation. One
hundred mL of 0.08 N H,SO, was added into each well of the 96-well plate to stop the reaction.
Phosphorylation status was assessed by spectrophotometer reading at 450 nm. 1Cs; 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.
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- X4( CR1OR11) r
C8) cycl oal kenyl ,

-NH2, -OCF3, -
(C3-C8) cycl oal kyl
- X4(C2-C6) al kenyl,
-X4(CR1OR11)r aryl ;141 -

kyl,

het erocycl yl ,

X4( CR10R11) j CN,

- X4CCR10R1Y(C 5.

- X4( C2- C8)

and - X4

R6 can
I ndepen

REeRik e

fromthe

be opt i onal kyxsHgtituted wit

Jently sel ecﬁt@dwrMB gr oups,

N toget her j,?‘&??ma cyclic
group conm_amea@ of a 4-10

h1to3

ar wherein R5 and

moi ethVEet EEF g0 (n\) AVE

menber ed

caffpc

ODT | oNna

rI yl and a 4- menbered het
I\/ substituted with 1 to 3 i

rocyctyl—whingh 7s
ndependent ]y

seltkted F

R13 groups; M4 is selected

from the gro¥p

CoRgy St
afe)

ng of a bond,Nf0 NHI-C{O -
-CLONH-, and S; each IQ1()

NSO SGH O
and R11 arp

pendent I y sel ect & from t he group consistingVbf H,

1gpd Cl- Oob) alkylytor RIDO and I taken togegper

m a- carbocvel \/I or twe R10 roups-at tached to

_uxaﬁlﬁf.@.t n bocycl
adZkent

] carbon at on&Vlay be sel ectad tog. et her tN f or m

a ¢y bocyclyl; each RE2 and RI3 are i ndependent TNt

selecte fr the—group—consistit ng kf halogen c\Vano
f o+ ogen; ..NT..U,

o
o> g O T ITeT g W OUTToT Ot

ni , tetrazolyl, am d i no
metgeyl guani di no, azi da, C(O) R14, (,(O)
Cf

Clll CEc) 2. CkEc) 2 ('Y

- CF3,

OCE2H
NI

-NT

OENL
\./II\\./IQ}L, \J\WI}\\JIQ}L,
- OCF2CF3, -OC(0O) NH2, - OC(O) NHR 14,
EXAMPLES OF PHARMACEUTICAL FORMULATIONS

The pharmaceutical composition may, for example, be in a form suitable for oral

=TT

“00(O NR 14RI5, -

administration as a tablet, capsule, pil, powder, sustained release formulations, solution,
suspension, for parenteral injection as a sterile solution, suspension or emuision, for topical
administration as an ointment or cream or for rectal administration as a suppository. The
pharmaceutical composition may be in unit dosage forms suitable for single administration of
precise dosages. The pharmaceutical composition will include a conventional pharmaceutical
carrier or excipient and a compound according to the invention as an active ingredient. In addition,
it may include other medicinal or pharmaceutical agents, carriers, adjuvants, etc.
Exemplary parenteral administration forms include solutions or suspensions of active compounds in
sterile aqueous solutions, for example, aqueous propylene glycol or dextrose solutions. Such
dosage forms can be suitably buffered, if desired.
Suitable pharmaceutical carriers include inert diluents or fillers, water and various organic
solvents. The pharmaceutical compositions may, if desired, contain additional ingredients such as
, flavorings, binders, excipients and the like. Thus for oral administration, tablets containing various
excipients, such as citric acid may be employed together with various disintegrants such as starch,
alginic acid and certain complex silicates and with binding agents such as sucrose, gelatin and
acacia. Additionally, lubricating agents such as magnesium stearate, sodium lauryl sulfate and talc
are often useful for tableting purposes. Solid compositions of a similar type 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 aqueous suspensions or elixirs are desired
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NHC( O) R14, - NHC(O) NH2, - NHC(O) NHR 14, - NHC(O) NR 14R15,
~C(OOH, -C(OOR 14, -C(ONH2, -C(O) NHR 14,

WO GOpsRINRLS, -P(O 3H2, P(O 3(R14)2, -S(O 3H, PCT/IB2004/004151

-S(O nR14, -R14, -OR14, -OH, -NH2, -NH -NHR14, -

NR14, -NR14R15, -C(=NH)NH 2, -C(=NOH)NH 2,

- N-nor phol i no, (C2-C6)al kyl, where any of the C atons

can be optionally substituted with an O atom

(C2- C6) al kenyl , (C2-C6)al kynyl, (Cr C6)hal oal kyl, (C2-

C6) hal oal kenyl (C2-C6) hal oal k?_%‘%yl (Cr ©6) hal oal koxy,

-(CR16R17) rNH2, - (CR16R17)r NH - CNR14R15,
-(CR16R17) r NR14R15, and -S(O n(CF2)gCF3; or any two R12

f or%r]é(drﬁ H\Qbaﬁ}r?’th? &Hggo Muﬂ? "fh%ger{ %a@gé @%@eﬁ%%ﬂ:us sweetening or
fl@prqr]glaqutp ©clogng m@@(qqg[yﬁs(m 7§qe5|fed erpysi Ry ageés qrsyspgpding agents,
@Bé‘tgér\mh Riudntg EQUMQS watet, @ﬂﬁ?@l @yteh@ Iﬁ@ﬁ@ly@irln afl p@fisiitdtions thereof.
carbo be_sel ec

car oS BpgT P ingp s BT oo iR cokaereta Wil §Ghpte amount o scve
comofpeth deen kiowns ef. @it lesl appavent.t hethgseosmled amghis tartngFarf examples, see

_ G L
ﬁgilun&_on% E)Pgralg#& uetIC£e| f%:ééﬁésy Q\?'éb‘_( Qﬁ.lbhéﬁkg ¥ s a;;él%?s@égy 5? ’ 15th Edition

6960)- (CRIORLY(4-1 2 nenbered heterocyclyl) each R16
and RIfle exenplarg ep@palmnd ldgscsibédcabed rhayo be fdrmulgtedlipto pharmaceutical

kyl, (O6-CL4)
88’;’}?&3%1&%"&5'@%3@%@ é’( go%erafé"%%p@% CRLORLY( C 6- C10)
Exgmple&naare'etmi@mrwﬂ ‘1'!2 menber ed heterocyclyl); and
V\her e'TB mepardfa bél@nt@’ép)éﬁarmaéﬁutlém&ﬂnﬁbglit&hl édﬁ@tﬂé S‘or administration by

ene

i 30 g Be Ak RN ot & bR B 18 sflec ryguso anc
then Bmdgmtba@ mbrofﬂ@%eﬁteﬁle Bling. THeanidwe dpin¢anpeadted/intperdosage unit form
emtaslalf&aemwat@nwhﬁct.anuent sel ected fromthe group
consi stin a/ roxy, halogen, (Cr C4)al kyl, (Cr
Elﬂ'ﬁl"ﬁgxf(%%’rﬁ?m ORftIOBY ' C4)al kyl [[(CrC 4)al kyl]: and
wher elTa prepas é)pha‘rmaéhutlm c@npasidioniierorgl delive®/, 00 Big afactompound of

%QI%JIS W gvﬂﬁ‘%gﬁg %cl%@émT I-%rml%lufe i§ B‘E&tporaéa gnth"Qr? 5:%\ Jﬂosage unit

for, such as a hard gelatln capsule which is suitable for oral administration.

It is to be understood that the foregoing description is exemplary and explanatory in
nature, and is iniended 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 invention is intended to be
defined not by the above description, but by the following claims and their equivalents.



10

15

20

and wherein q is an integer fromO to 5, and r is an
integer from1l to 4; or a pharnaceutical ™ acceptable
W@ i3at33or pharmaceuti cal » acceptabl e salt thereBHB20042004151
A conpound according to claiml1, wherein IS 3. A
conmpound according to claim?2, wherein R2a is CH3. 4.
A conmpound according to claim2, wherein R4, R5, and
R7 are H R2a is CH3; and n and mare both 0. 5. A
conmpound according to claim4, wherein X2 is either QO
N, or S.6. A conpound accordi4sy to claimb5, wherein R6
is -X4(CR1OR11)r heterocyclyl and X4 is a bond or O
7. A conpound of claim1l that is selected fromthe

Wgratairp: consi sting of:
1A kb &mhﬂg&r@%@gmur@afp%nwa @ nol - N, 2-dimethyl - 1H-in

dol'e- 12 car

6-[(7-iodoqui n I ) oxy] - N, 2- di met hyl - 1- benzof ur an
- 3- car boxam EQLK‘/4\X

N- 2- di met hyl -[6- [(, pyrldln 4-yl qui nol i n-4-yl)oxy] - 1-be
nzofuran 3- e,

6- [ (7- pyri di n-4-yl qui nol i n-4-yl ] oxy] - 1- be
R'nzot Il ophéhe- 3- car boxani de,
N- 2- dj et hyl -5-[(7-pyri61i n-4-yl qui nol i n-4-yl]am no] -1
H- i ndol e- 1- car boxam de,"”N, 2-di net hyl -
W[‘G{Winpyri di n-3-yl qui nolin-4-yl)am no] -1
H i nghgl.e= neGR FHmuRI) ‘#@lcates an optional bond

6-{[7-(2 furyl)qU|noI|n yl Joxy}-N, 2- di met hyl - 1- benzo
%Kﬁfgﬁﬁgicarboxan1de
N- 2di hyl -6-[ (7-pyridi n-3-yl qui nol i n-4-yl ) oxy] -1-ben
Sfothl hene- 3- car boxam de,
-{[(2S)-2- (et hoxynet hyl)
pyr r Blstidétad fror keGpdup@Bdistifiglbmol i n- 4-yl ) oxy] - N, 2-di met h
yl - 1- benzof ur an- 3- car boxam de,

6-[(7-{[(25)-2-(nethoxymethyl) pyrrolidin-1-yl]
car b®A } qui noR\n-4-yl) oxy]-N, 2-dinethyl -

1/% nzot hi ophene- soxam de,
R2b "%1
Y"‘S / \ RZa
RQ , and N\\Xz ,
the ----- line indicates an optional bond;

X' is a bond or —~C(O)NH-;

X?is 0, S, or NR® where - is not a bond, or X? is N or CH where —— is a bond:

R%is H or ~CHj;

R'*and R" are selected from the group consisting of H, -(CR™R"")CN,
{CR'"R"")-(CsCq)cycloalkyl, (CR'R"")-(Cs-Cg)cycloalkenyl, (Co-Ce)alkenyl, (Co-Ce) alkynyi,
«(CR"R")-aryl, -(CR"R")-heterocyclyl, and (C;-Cs)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,CHa, -
OCHjs, and
-OCF3;
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N, 2-di met hyl -6-[ (7-pyri m di n-2-yl qui nol i n-4-yl ) oxy] - 1-
benzot hi ophene- 3- car boxam de,

wWOR@sa6318e hyl - 6-[ (7- pyri m di n- 2-yl qui nol i n- 4- ypQDKB2P41004151

benzof ur an- 3- car boxami de,

6-[ (7- bronoqui nol i n-4-yl ) oxy] - N, 2-di net hy- 1- benzof ur an
- 3- car boxam de,

6- [ (7- bronoqui nol i n-4-yl)oxy] - N, 2-di net hy- 1- benzot hi op
hene- 3- car boxam de,

6-[ (6-i odoqui nol i n-4-yl)oxy}iM,-2-di met hyl - 1- benzot hi op
hene- 3- car boxam de,

6-[(6-i odqu| nol i n- 4-yl ) oxy] - N, 2-di net hyl - 1- benzof ur an
- 3- c &t udRiErelipdependently F;

N, 2- Qslggg}wl_r6 [ (6- pyrldln 4-yl qui nol i n-4-yl)oxy] - 1-be
nzof ur an- 3- car boxam d

6- [ ( 8- SRS qui 'ﬁSPW'aADjﬂ%QS’W]WNV@I% e Rgmuie. (B isigba bond, is
CH@pRene- 3- car boxani de,

6-[ (@ _c%?oe?% @H%%%\ﬂy ok 7 'N'a%ggu ”@ﬁ g éF benzoth

|ophene car
N 2- B anst Riyare @d%qeedqnﬂy geleatastfiop thy groaw cansistng-of HyhalagenokFs, -Ns,
qU|noI|n 4- yI}oxy) 1- benzot hi ophene- 3- car boxam de,

‘ﬁ}' &H%r@{% )&(Q;H%Q‘ SRR RN, e YRR §RZ O
C@G\[C(Oakﬁwdroxqu nol i ne- 4-yl ) oxy] - N, 2- di net hyl - 1- benzof

{I(c,a ﬁan%'f\ | %%?B%nqn ! x“(c;R“’R“)J |)3& R1°R11),-heterocyt]‘,l)$| hete}rocyclyl

azol - ul nol
alJdl benzofuran 3-car boxam de

RYC-ajaligt nd wierdin (he Byanid o dierds ofIRP @bd RDEdnmbedpiidnapanbstiutdy with 1
’coﬁ1 éc?e eh&@ﬂ;%?qgéf‘@ %§%§g&%§r R)’s a&ld rI]Ro Itaken tL?getpﬁr may for]‘n alcycllc

mqe;yrﬁg@pt@d from Aessupraonristing of a 4- 10 membered carbocyclyl and a 4-12 membered
héderacﬁnyrmmvls o&roh{a@sﬁ&umdwm dite3 ﬂrrduﬁe%aﬁwéleaémﬁ bfbugs
§5(0)- -

- ran car
! oye Rr a8 it M B RGP Te 0.2 5979 o B Db
C(Q)@F boxani de,
,_qjlépgtgwyl 6-{[ 7- (t hi a20l - 2-yl met hoxy) qui nol i n-4-yl ]
ox enzof yr an- 3- car boxani de

N, 2- 8@% hgnd.f- ?rﬁwdeeerﬁymtwéﬁipaﬁmn {NearvpegyRingiefit. . and (Cr-
Cs))éllk}/pdr}ﬁ‘m dndoR'h BlEIfogethed-may ddrinxarBodislyl, or two R™ groups attached to

=Jpdeaf ol W el of cLRRIPIAORL, i o BRBGRY) o' ot -

6- ({ FahR'{ mdrﬁ.af arglinglepengprtly seiRgted;iom tieiaroup congising yf. hefogen,
cftnBRitRY tetrdzdiR Baaidii Bmidino CRERANRNIAMS, azido, -C(O)R™, -C(O), -CFs, -
CF,CFs, -CH(CF3)s,
~C(OH)(CF3)z, ~-OCF3, ~OCF,H, -OCF,CFs, -OC(O)NH,, -OC(O)NHR™, -OC(O)NR™R"®, -
NHC(O)RY,

-NHC(O)NH,, -NHC(O)NHR™, -NHC(O)NR™R", -C(0)OH, -C(O)OR™, -C(O)NH,, -C(O)NHR™,
-C(O)NR™R®, -P(O)zHz, P(O)3(R™)z, -S(O)sH, -S(0)mR™, -R™, -OR™, -OH, -NH,, -NH, -NHR™, -
NR“’,

-NRMR8, -C(=NH)NH,, -C(=NOH)NH,, -N-morpholino, (C,-Cg)alkyl, where any of the C atoms
can be optionally substituted with an O atom, (C,-Cg)alkenyl, (C,-Cg)alkynyl, (C4-Cg)haloalkyl, (Co-
Ce)haloalkenyl, (C,-Cs)haloalkynyl, (C4-Cs)haloalkoxy, -(CR'R'")NH,, (CR"R");NHR", -
CNR™R™, -(CR"R")NR™R", and -S(0)n(CF5),CFs;
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N-butyl - 6-[ (7- met hoxyqui nol i n-4-yl ) oxy] - 2- net hyl - 1- ben
zof ur an- 3- car boxam de,
W®2(40§/F63182 hoxyqui nol i n-4-yl ) oxy] - 2- met hyl - N- pyPCTIBRO@40p4151
| - 1- benzof ur an- 3- car boxam de,
N-butyl - 6-[ (7- hydr oxyqui nol i n-4-yl ) oxy] - 2- net hyl - 1- ben
zof ur an- 3- car boxam de,
6-{[ 7- (al I yl oxy) qui nol i n-4-yl]oxy}-N, 2-di nmet hyl - 1- benz
of ur an- 3- car boxam de,
N-isopropyl -6-[(7-met hoxyquitaslin-4-yl)oxy]-2-nethyl -
- benzof ur an- 3- car boxam de,
N-butyl -2-met hyl -6-{[ 7- (2- pyrrolidin-1-yl et hoxy) qui nol
i n-4-yl ] otyphy &;okﬁhar@ﬁqwm@groo,&r digreiicledjacent carbon atoms may be

uste?/efteg tc%&‘f@ryt!: bE- é[bz a%fﬂ)(é _golirpb%[;g?1é)g¥k)jet hoxy) qui nol i
N- but yI - Glre{\wmpii %Qj'lﬁﬁ‘éw agfionrs) aeeedyq tﬁa saoe pradipceticarbon
XY) -gorfiEhhybe skiddRD Z¥ether fotm LaFReyRNb rdﬁteroc clyl:

N- bu%%l Bxﬁng%hgéwgg%pg%ﬁggel{c | dl Fﬁ' gﬁéup conSIsan%ij (Cﬂ%é) atkyl,
(CNCE)W¢'@H®Wb [S6tC10-aY. ﬂ-manbeywhetmaymywm‘?myqoa Zdretyhyhd
-(CF@JQqun(zqtzme%Ql%ﬂﬂeéroc l)boxam de,

di et h 7am nﬁ%og ]1-6-[(7-met hoxyqui nol i n- dy ,
oxy]932h ﬁe@ﬁ? £re,8 f“l’ﬂ”&hp détf’"bta? gaumpAngigting of hydrogen, (Cy-
C1b)(alky ML wiyl) i4F1QInemnbéregl Ne@xot)eivl - TERNR1')-{E.10.0 R, add benz

(% b%gp(gqaﬂ{eﬁ"b?%?ng% %‘C U171 -6-t (7- met hoxyqui nol i n- 4-yl

) oxyqnd zlhﬁfémwyv Oflth%amzemﬂnww pepstitgerdsiednpxiaing @ €Hs (methyl), CH,
(mkhGERd) Och@W(hTeﬁTr{ef groﬂiﬂvm@'?(ll{ bt BEHet ko AnaidgeR XS oS BRIdUH or to a
NG e R RD oce 31 Sak ARG A i Raiept slegied Bty fre srogicaysting o
hydrbxyh balzgenhiCoShetng- (31-CG)akbmamdFN[zéC1-C4)alkyl][(C1-C4)a|kyl]_ _

6-[ (a%d Wﬁsﬂam)é% nob} @aﬁdwﬂe}@m or8; 5eh RN (R AL Bietame or

ﬁy hyl ) - 1-benzot hi ophene-

di erent

and whereinnis0,1,2,0r3,and mis 0, 1or2;

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.
2. A compound according to claim 1, wherein

X3R1a

%12’ \ R2a
;f P
3. A compound according to claim 2, wherein R?® is CHs.

4. A compound according to claim 2, wherein R*, R®, and R” are H; R* is CHa; and n and m are

both 0.
5. A compound according to claim 4, wherein X? is either O, N, or S.
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car boxam de,
6-[ (7- hydr oxyqui nol i n-4-yl ) oxy] - 2- net hyl - N- propyl - 1- be

wozosheophene- 3- car boxam de, N-[ 2- (di met hyl am neQBIB2Y04004151

6-[ (7- hydroxyqui nol i n-4-yl ) oxy] - 2- net hyl - 1- benzot hi oph
ene- 3- car boxam de,

N-cycl opentyl - 6-[ ( 7- hydr oxyqui nol i n-4-yl ) oxy] - 2- net hyl
- 1- benzot hi ophene- 3- car boxani de,

N-f S- Cdi met hyl am noJdpropyl | - d-~Z- hydr oxyqui nol i n*- yQox
yJ”-met hyl -i - benzot hi ophene-_ 3gcar boxam de,

6-[ (7- hydr oxyqui nol i n-4-yl ) oxy] - 2- net hyl - N- ( pyri di n- 3-
yl met hyl ) - 1- benzot hi ophene- 3- car boxam de,

aVx éﬂrﬁﬂ%hmécb%in% to claim 5, whereln R® is -X%CR'"R"")-heterocyclyl and
7/ CErif I uor onet hyOqui nol 1 nA-yl JoxyJd-i - bénzot Rl ophen
Q-car boxam de,

N, Reatmpoebdwficlaba { [hat i§ seledtédiiconotine tghopb Lopsistieg ofn- 4- yI ] oxy}

] 1 beé"ﬁ'@&ﬂér@ﬁh rﬁfﬂ@{ ﬂ}fﬂ?@ﬁ 2:dimethyl1H: |ncKi_Ie(-:gcarboxzaR'\oci]eI A
o1 pr ORI P Emai bsuaARIse: > carsosamie
|

4
|s a bond or
-S

yCNI-QwInGHﬂWI 6-@(7-[p((r7d|r1m’9lhmmhﬂl41-yl)oxy] 1-benzofuran-3-carboxamide,
car
e S SbotaReeh i S R b a R,
y Bﬂmpﬁ}m/)-s ﬂ(7'k§§lﬂsz2-ldnumllﬂ-4 -yhaxyitoanrofiegn-3-carboxamide,
( 7N-ﬁ@tnﬁ%¥él—f(‘7%%duﬂ4 quly hallﬁ)&ﬂ]m&] 'IT-BEM hicthdrR\a- b Rardide,

e N iedl TP Rt Aoy o e ey & FBP B, 3-

car bay,\2-diretbyl-8- [(Bpwaidimest-yhguirefin-A-gPanipg] 1 H-indos-tlégrboxamide,

N- (3- q%d(zgﬁ%g@?m A-y@»&}w ol f&ﬁﬁéﬂﬁp{ B AR SirdokdRy] - 2-

th
RLE( 5-Nrg@imgtoy-61T-RypidinBeiaumoln-4-yigxyl troaraethienhpgerdalbpxamide,
yl ) oxy[k?.{;(zspz Wéth&ym&ﬁﬂwrbludnphﬂ[@rb&nﬁ}aud@élma:rw)a@] N,2-dimethyl-1-
6- P;_(oqﬁrgﬁgé_g 4-yl)oxy] - N-isopropyl - yI -1

-ben zort ur an oxam de,
6- [ (% uﬁw@&@rquﬁtmvmem gyrrpwy]-yllxpa'rtmpli ayiydlin-2-yhekiN, 2-timethyl-
- benzoi i QRbS1RAe-3caBbRMIGM de,

N,2-dimethyl-6-[(7-pyrimidin-2-ylquinolin-4-yl)oxy]-1-benzothiophene-3-carboxamide,

p
N-c
pol
6-[
n-4-
6-[
y
6-

N,2-dimethyl-6-[(7-pyrimidin-2-ylquinolin-4-yl)oxy]-1-benzofuran-3-carboxamide,
6-[(7-bromoquinolin-4-yl)oxy}-N,2-dimethy-1-benzofuran-3-carboxamide,
6-[(7-bromoquinolin-4-yl)oxy]-N,2-dimethy-1-benzothiophene-3-carboxamide,
6-[(6-iodoquinolin-4-yl)oxy]-N,2-dimethyl-1-benzothiophene-3-carboxamide,
6-[(6-iodoquinolin-4-yl)oxy]-N,2-dimethyl-1-benzofuran-3-carboxamide,
N,2-dimethyl-6-[(6-pyridin-4-ylquinolin-4-yl)oxy]-1-benzofuran-3-carboxamide,
6-{(6-methoxyquinolin-4-yl)oxy]-N,2-dimethyl-1-benzothiophene-3-carboxamide,
6-[(6-hydroxyquinolin-4-yl)oxy]-N,2-dimethyl-1-benzothiophene-3-carboxamide,
N,2-dimethyl-6-({6-[2-(1-methylpyrrolidinyl-2-yl)ethoxy]quinolin-4-yl}oxy)-1-
benzothiophene-3-carboxamide,
6-[(7-methoxyquinoline-4-yl)oxy]-N,2-dimethyl-1-benzofuran-3-carboxamide,
6-[(7-hydroxyquinoline-4-yl)oxy]-N,2-dimethyl-1-benzofuran-3-carboxamide,
N,2-dimethyl-6-{(7-1,3-thiazol-2-yl)quinolin-4-yl)oxy}-1-benzofuran-3-carboxamide,
N,2-dimethyl-6-[(7-pyridin-2-yl)quinolin-4-yl)oxy}-1-benzothiaphene-3-carboxamide,
N,2-dimethyl-5-[(7-pyridin-2-yl)quinolin-4-yl)amino]-1H-indole-1-carboxamide,
N,2-dimethyl-6-{[7-(2-piperidin-1-ylethoxy)quinolin-4-yljoxy}-1-benzofuran-3-carboxamide,
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N-i sopropyl -6-[ (7-met hoxyqui nol i n-4-yl)oxy]-2-nethyl -
- benzot hi ophene- 3- car boxam de,

w(Q ¢oosie7Boxyqui nol i n- 4-yl ) oxy] - N, 1, 2-tri net hyl pPAFEB20ek0104151

e- 3- car boxam de,

N-isopropyl -2-methyl -6-{[7-(trifluoronethoxy)quinolin-

4-yl ] oxy}- 1-benzof uran-3- carboxam de,

N-cycl opropyl -2-nmet hyl -6-{[ 7-(tri fl uoronet hoxy) qui nol i

n- 4-yl ] oxy} - 1- benzof ur an- 3- car boxam de,

N-butyl -2-nmethyl -6-{[7-(trif]lygr.omet hoxy) qui nol i n-4-yl

xy}- 1- benzof ur an- 3- car boxam de,
[ (7-met hoxyqui nol i n-4-yl)oxy]-N, 1,2-trinethyl-
llndN|2Qi1rﬁetﬁ)ﬂ61m>(@mdﬁﬁﬁz-ylmethoxthumolln-4-yl]oxy} -1-benzgfuran- 3-cFrboxamlde

ylzﬁ\l égf}qﬁﬁy'ﬁ{u@@%@ @%@%IP‘B&%HWP'&&'Y'%XY} 1 benzoft?ran-3 carboxamide,

N 1, zNﬁfdlm@tbm+{[-762~p[/riblldlﬁ—1ﬁyjatrroaj/ gainolin-4-ylJoxy}-1-benzofuran-3-
p 1- yéaegd}gpﬁw)aqw nol i n-4-yl ] oxy} - 1H-i ndol e- 3- car boxam d

N- zNz Ng?d%'r&%%%[ﬁﬁ‘rm@h?'("ﬂ Wethowyapiralinyilonyl4-senzefyan-32-

met hyt¢arloxbreidz,ot hi ophene- 3- car boxami de,

2!; (hi |é1}l/{?l'ﬁ,i3 @W Zetlgéxg]qﬂgé{;ﬁgx&i}g )gpi d|methyly1|-l2e?1)z(c§4‘11r:'=1r'?'-_3-m

N- CS- $ReRigBUL yO

g - erbé;lmuﬂymcn(nmemahhmnoIMQq)f Moy -2 FREHhVYk Db ABRIHOS- LR B IRE -

N, 1, 22 .“\‘?@'PWP'"@'”{“[W" 2enes-NeRYAdI-2v/|- Lsbersrivianraaencxamide,
-4- y| I]l-@xtyl}a [{(HHhydrakpd uinoBn-¢-g dxghermiethel-1-benzofuran-3-carboxamide,
6 {1 To-{i(chyill LRS- AIHTES. aﬂgewavbgetmgn% Shdoiks, N 2

-dlne f nzof uran
6- [ ( PFHB\Sl'g'ZG IRRITPHAUNOl--4hSy -2 by Hyhenrefprap Ricatbexamide,
ydr dﬂ-butylm—rﬁetwmqﬁll(y-lp]/rfdldm 1besEaxd ) tidolp-= 4%1]6@[}13%@1&[9&» -3-
[ (7P qU|noI|n4yI)oxy] 2- met hyl (2S)-tetra
dr
[ (
I']-

]o
6-
H
N,
-4-

0 uran I math ]-1- benzof uran-3-car boxami de,
N- h\ﬂv't?owé\(hﬂir{m( Tompholin-grxiethoxy) quiroliny#-yilex) let-bemzgfurh43-
lcahRramitislr an- 3- car boxam de,
N-butyl-6-({7-[2-(dimethylamino)ethoxy]quinolin-4-yljoxy)-2-methyl-1-benzofuran-3-
carboxamide,
N-butyl-2-methyl-6-{[7-(2-piperidin-1-ylethoxy)quinolin-4-yljoxy}-1-benzofuran-3-
carboxamide,
N-cyclopropyl-8-[(7- methoxyqu|noI|n-4-yI)oxy]—2 methyl 1-benzothiophene-3-
carboxamide,
N-[2-(dlmethylamino)ethyl]-6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-1-benzothiophene-3—
carboxamide,
[(7-methoxyquinolin-4-yl)oxy]-2-methyl-N-propyl-1-benzothiophene-3-carboxamide,
N-[3-(dimethylamino)propyl]-6-[(7-methoxyquinolin-4-yljoxy]-2-methyl-1 -benzothiophene-
3-carboxamide,
N-cyclohexyI-6-[(7-methoxyquinolin—4-y|)oxy]-2-methyl-1-benzothiophene-3-carboxamide,
N-cyclopentyl-6-{(7-methoxyquinolin-4-yl)oxy]-2-methyl-1-benzothiophene-3-
carboxamide,
6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-N-(pyridin-3-yimethyl)-1-benzothiophene-3-
carboxamide,
6-[(7-hydroxyquinolin-4-yl)oxy]-2-methyl-N-propyl-1-benzothiophene-3-carboxamide,

h
6-
hy
6
y
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6-t (7- met hoxyqui nol i n-4-yl ) oxy] - 2- net hyl - N-[ 2- net hoxy-
1- et hyl - et hyl ] - 1- benzof uran- 3- carboxam de,

woR(3veEshoxyet hyl )-6-[ (7-metr PCT/IB2004/004151

i oxyqui pol i n-4-yl)oxy]-2-nmetr iyl-1-benzof uran- 3-

car boxam de,

N-cycl opropyl - 2-net hyl -6-[ (7-pyri m di n-2-yl qui nol i n- 4-
yl ) oxy] - 1- benzof uran- 3- car boxam de,

N-cycl opr opyl - 2- et hyl - 6- ({7-[ 2- (net hyl am no) et hoxy] qu
i nol i n-4-yl}oxy)-1-benzofura @3- carboxam de,

N-cycl opropyl - 2-net hyl -6- ({7-[ 2- (di et hyl am no) et hoxy] g
ui nol i n-4-yl }oxy) - 1- benzof ur an- 3- car boxami de,

N- CyCN@(d@pathy-laﬁn|I@éthﬂ}6—l@7—ﬁy{d7m<£/@.nﬂwﬁiﬂ@5c\6(yﬁﬁ Ryl Abtnd@hibphene-3-

n 4- y(l;a}(tg&é - benzof uran- 3- carboxam d
ronoet hoxy) qui

poI | nN-gyglereairka-I N syay @ oty xyha: iethly - tLbdmestiiofheneB-carhoxamide,
car bON-EP{!r(dﬂﬁethylamlno propyl] 66[(7 lllydroxyq(umolm—4-yl?oxz)]-2 meth%l 1hb_eEgo>;f|nophene-

;\Lg%/ﬁ% %’ﬁ%ﬁ\l‘g&f_l nrrea zl oxy} 1- bera

benz of-{T-aydr@ygeindiorgioxye2-methyl-N- -(pyridin-3-ylmethyl)-1- benzothlophene 3-

I\I—cyc&a%yg(g,gw[a 6- ({7 [ 2- (i sopropyl am no) et hoxy] qui nol i
-1 benzof uran- 3-carboxam de,

N— cyc'T‘ %ef%%sw 66L7(<f{' oropngtt)) ayinairdpiloat-henzethivoRgriechsianmixamide,
|b n- 4- NQ}dOMgtbyl—Bu{mﬁ'lfﬂﬂonzethyl quinolin-4-yljoxy}-1- benzofuran 3- carboxamlde
Crons T A AR A DR ieoo bhsyotbopnens.o

nmet hyqabeX@ié'ﬁQ,of ur an- 3- car boxam de,

6- ({ N-byidptopyte- f@ﬂﬁ']&ﬁn@?hﬁ\ﬁ’ahﬁh%é%/ g%eﬂ@t‘ 4 Een%o% azg%é/a)rboyémlde

I ran- 3-
(Iilz/gyc @P%{S'i?ﬁ‘yqﬁ'"ﬂ’@t“ﬁ@f’xyg‘g?’fze%ly{qﬁ (?rBPEH‘?B'!M-VIPropyI) -1-benzofuran-3-
p- 4- yagokawige,qui nol i n- 4-yl ] oxy}- 1- benzof ur an- 3-

6—[(7-methoxyquinolin-4-yl)oxy]-2-methyI-N-(pyridin-2-y|methyl)-1 -benzofuran-3-
carboxamide,

6-[(7—methoxyquinoIin-4-yl)oxy]-2-methyl-benzofuran-3-carboxylic acid (3-dimethylamino-
propyl)-amide,

N-(3-hydroxypropyl)-G-[(?-methoxyquinolin-4-y!)oxy]-2-methyl-1 -benzofuran-3-
carboxamide,

N-(5-hydroxy-1 H-pyrazoI-3-yl)-6-[(7-methoxyquinolin-4-yl)oxy]-2—methy|—1 -
benzothiophene-3-carboxamide,

6-{(7-hydroxyquinolin-4-yl)oxy]-N-isopropyl-2-methyl-1 -benzofuran-3-carboxamide,
6-[(7-hydroxyquinolin-4-yl)oxy]-N-isopropyl-2-methyl-1 -benzothiophene-3-carboxamide,
N-isopropyl-6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-1 -benzothiophene-3-carboxamide,
[(7-methoxyquinolin-4-yloxy]-N, 1,2-trimethyi-1H-indole-3-carboxamide,
N—isopropyl-2—methyl-6-{[7-(triﬂuoromethoxy)quinolin-4-yl]oxy}-1 -benzofuran-3-
carboxamide,

N-cyclopropyl-2-methyl-6-{[7-(trifluoromethoxy)quinoli n-4-yljoxy}-1-benzofuran-3-
carboxamide,

N-butyl-2-methyl-6-{[7-(trifluoromethoxy)quinolin-4-yljoxy}-1 -benzofuran-3-carboxamide,
6-[(7-methoxyquinolin-4-yl)oxy]-N,1,2-trimethyl-1 H-indole-3-carboxamide,

N,1 ,2—trimethyl-6-{[7-(2-morpholin-4-ylethoxy)quinoIin-4-y|]oxy}-1 H-indole-3-carboxamide,
N,1,2-trimethyl-6-{[7-(2-pyrrolidin-1 -ylethoxy)quinolin-4-ylJoxy}-1H-indole-3-carboxamide,



car boxam de, _ _

6- ({7-[2-(cycl obutyl am no) et hoxy] qui nol i n-4-yl } oxy) - N-
weyasom7epy| - 2- met hyl - 1- benzof ur an- 3- car boxanP@EB2004/004151

6-{[ 7- (benzyl oxy) qui nol i n-4-yl ] oxy}-N-(4, 6-di met hyl pyr

i di n-2-yl)-2-methyl-1-benzofuran-3- carboxam de,

N- (4, 6-di net hyl pyridin-2-yl)-6-[(7-nmethoxyquinolin-4-y

| ) oxy] - 2- et hyl - 1- benzof uran- 3- car boxam de, _

N- (4, 6-di net hyl pyridin-2-yl)-6-t(7-hydroxyquinolin-4-y

| ) oxy] - 2- net hyl - 1- benzof ur an-139 -car boxani de,

N-cycl opropyl - 2-net hyl -6-{[ 7- (2- pyrrolidin-1-yl et hoxy)

qui nol i n-4-yl ] oxy}-1-benzof uran-3- carboxam de,

N- cy N-GrvdroxypropyiretittyhetBexy§uindiz-44y) HeT- MeﬂwﬂT-yéngsthemgs-
ui noldafodanyil ;oxy} 1 benzof uran- 3- car boxam de

N-cy 0 XI - 6- ( [ 2- (di met hyl am no) et hoxy] qU| nol i n-
4-yl ?\L—&%yd% ¥Pé’fyﬁgﬁ'[(71m%té‘?ﬁ@‘f"ﬂﬂh&ﬁ'YB°XYb&{MWHTFbe1Eothlophene 3-
6- [ ( Zarexdmgade/qui nol i n-4-yl ) oxy]-2-nmethyl - N-{6-[ (3-neth

% le g gt#{?%@ﬁk%m?g%ﬂ?@o&& l}in_O?iﬁ-"r-yl)OXy]-Z-Imethyl-1 -be.nz<.)thiophene-3-

7- [ ( PARQ¥AHYS, qui nol i n 4 yI yoxy] - N, 2-di met hyl i nmi dazo[ 1,

N 2o Tt S SthoxpayinginA- g itindoly - garoramie,
yI ] o%ﬁe(t' E@é"ﬁ%’f’g %]WF‘H”&H"H& zygoxy Hr%nétﬁ;lg ebenzofuran-3-

N, 2- darhexamide, 6- ({ 7- [ ( 2- oxo- 1, 3- di oxol an- 4- yI)rrethoxy]q

N ?S?W '@E"”“%W'“ BT o R Ry e

e-4-8 -3 carboxamide,

8- ¢ hB«r?amdtmiqumumy%&hkz'-m@lmilmxﬁr(zé))téﬁéhw%mEh-ﬁ:yﬁﬁﬁtt%n-
benzofuran-3-carboxamide,
6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-N-[ethoxy-ethyI]-1-benzofuran—3-carboxamide,
6-[(7—methoxyquinoIin-4-yl)oxy]-2-methyl-N-[2-methoxy—1-methyl-ethyl]-1-benzofuran-3-
carboxamide,

N-(2-methoxyethyl)-6-[(7-methoxyquinoIin-4-yl)oxy]-2-methyl-1 -benzofuran-3-
carboxamide,
N-cyclopropyl-2—methyl-6-[(7—pyrimidin-2-quuinolin-4-yl)oxy]-1—benzofuran-3-
carboxamide,
N-cyclopropyl-2-methyl-6-({7-[2-(methylamino)ethoxy]quinolin-4-yl}oxy)-1-benzofuran-3-
carboxamide,
N-cyclopropyl-2-methyl-6-({7-[2-(diethylamino)ethoxy]quinolin-4-yl}oxy)-1-benzofuran-3-
carboxamide,
N-cyclopropyl-2-methy|—6-({7-[2-hydroxy-ethoxy]quinolin-4-yl}oxy)—1-benzofuran-3-
carboxamide,
6-{[7-(2-bromoethoxy)quinolin-4-y|]oxy}-N-cyclopropyl-2-methyl-1-benzofuran-3-
carboxamide, .
N-cyclopropyl-2-methyl-6—{7-[2-(4—ethyl-piperazin-1 ~yl)-ethoxy]quinolin-4-yloxy}-1-
benzofuran-3-carboxamide,
N-cyclopropyl-6—({7-[2-(isopropylamino)ethoxy]quinolin-4—y|}oxy)-2-methyl—1-benzofuran-
3-carboxamide,
N-cyclopropyl-6-({7-[2-(cyclopropylamino)ethoxy]quinolin-4-y|}oxy)-2-methyl-1 -
benzofuran-3-carboxamide,
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N- (2- net hyl - 1H-i pdol - 5-yl ) qui nol i n- 4- am ne,
6- hydroxy-L/, 2-dinethyl-1-benzofuran-3-carboxam de,

wa@.2q030678®t hyl - 6- [ (6- pyri di n- 4-yl qui nol i n- 4- yl PORIB2004/(D4151

enzotrii ophene- 3- car boxam de,

L/ -cycl opropyl -6-({7-[ 2- (et hyl am no) et hoxy] qui nol i n- 4-
yl }oxy) - 2- et hyl - 1- benzof ur an- 3-

car boxam de, L/ - cycl opropyl - 2-net hyl - 6-{[ 7- (2- pi peridin
-1-yl et hoxy) qui nol i n-4-yl ] oxy}- 1- benzof ur an- 3-

car boxam de, -150 -
7-fluoro-6-[(7-nmethoxyqui nolin-4-yl)oxy]-2-nethyl -

L/ - (6-norpholin-4-ylpyridin-3-yl)-1-

benz OlfjJéydﬁ’prd’pylcﬁi[f(h@X[@Hnéﬁoxy- -methylethyl)amlno eth2c>xy}qumohr-4-yl)oxy]—2-

R e R
benz - (j?-{gaq(iqgt- wamb’(@ethok-y]qumolm-4-yl}oxy) -cyclopropyl-2-methyl—1 -benzofuran-

L/ - cyggaquxg,gwle 2- et hyl - 6- {[7 (2 pi perazi n-1-yl et hoxy)

qui nol i n- 4- % lbenzof uran -3- carboxam de,
6- {[ ™ (°Y4°'°§’r%’b’ F?y’&g %WPOGMB*@UP f‘r&i‘?ihﬁxydqwnql@ﬁyyoxy} ~1-benzofuran-3-
L/, 2-chrbogarhigie,- 1- benzof ur an- 3- car boxam de,

L/ [ 5§ §(ﬁ[?y?§%£5%h@éhﬂq%¥e&ﬁc%@ﬁun@ Hg)%/; Kl cg? t hox_ - l'Ithyl- -l)enzofuran-

L/ [@?%*Pﬁxﬁ'@ﬁ*ét hyl ) pyri di n- 3- yI 1-6-[(7-met hoxqu nolin.

- 4-ylogripk hu&n Y= ff 3.
e R ST S repgners

8%1i nol i n- 7- yl ] oxy} but anoi caci d,
{ [ 4- (h{ %Mmhshvlpmd[né%ﬂl 8(7-enethoryoiaoimetayljoky] n-mamofbenﬂinWan-s-

6-yl. }dap%)@gﬂa@ol in-7- yI]oxy} acetic acid,
n2y)2math|- yrrol

|L {ju E] @Pﬁ%%‘é‘jr E‘ﬁ‘u rand e H7'h¥0&9?>$’@£wlnﬁ-yl)oxyl- -methyl1 Bnzofuran-3-

benzaﬁmommn@e car boxam de, net hyl

2- rmtl\h%))cro?ro%{} rﬁg@"-%-{ﬁr@l Hbllé‘ nxl-y?etthoxy)/%al%mq I]oxy}A1' bgngo?uran 3-

Xy} carboxamide,
N-cyclopropyl-2-methyl-6-{[7-(2-piperazin-1 -ylethoxy)quinolin-4-ylJoxy}-1-benzofuran-3-
carboxamide,
N-cyclopropyl-6-({7-[2-(dimethylamino)ethoxy]quinolin-4-yl}oxy)-2-methyl-1-benzofuran-3-
carboxamide, -
6-[(7-methoxyquinolin-4-yl)oxy]-2-methyl-N-{6-[(3-methylbutyf)amino]pyridin-3-yl}-1-
benzofuran-3-carboxamide,
7-[(7-hydroxyquinolin-4-yl)oxy}-N,2-dimethylimidazo[1,2-a]pyridine-3-carboxamide,
N,2-dimethyl-7-{[7-(2-morpholin-4-ylethoxy)quinolin-4-ylJoxy}imidazo[ 1 ,2-0]pyridine-3-
carboxamide,
N,2-dimethyl-6-({7-[(2-0x0-1 ,3-dioxolan-4-ylymethoxy]quinolin-4-yl}oxy)-1 -benzofuran-3-
carboxamide,
N-(2-methyl-1H-indol-5-yl)-7-(trifluoromethyl)quinoline-4-amine,
8-chloro-N-(2-methyl-1H-indol-5-yl)quinolin-4-amine,
N-(2-methyl-1H-indol-5-yl)quinolin-4-amine,
6-hydroxy-N, 2-dimethyl-1-benzofuran-3-carboxamide,
N,2-dimethyl-8-(6-pyridin-4-ylquinolin-4-yl)oxy]-1 -benzothiophene-3-carboxamide,
N-cyclopropyl-6-({7-[2-(ethylamino)ethoxy]quinolin-4-yl}oxy)-2-methyl-1-benzofuran-3-
carboxamide,
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car boxyl at e,
6- ({7-[ 2- hydr oxy- 3- (net hyl am no) pr opoxy] qui nol i n-4-yl }

W@00540863729 di met hyl - 1- benzof ur an- 3- car boxanm ndeCT/EB2A04/004151

met hyl

4-{[4- ({2-net hyl - 3-[ (net hyl am no) car bonyl ] - 1- benzof ur a
n- 6-yl } oxy) qui noli n-7- yl]oxy}butanoate, o r a

phar maceuti cal » acceptabl e solvate o r pharmaceutical
acceptable salt thereof. 8 . A compound o f claim1l
that is selected fromthe folisewi ng group: O PHs W --
NNHHNH o kKXS-0H3 G ,0 N, and or a pharmaceutical
accept abl e sol vate or pharmaceutical ® acceptable salt

t her ébgyclogropyk2ghethyirlE«2-piparidirc GHRBSkdURTAIIT-2511dxPe1-benzofuran-3-
tr eatcB®Bianfife, @ hyperproliferative disorder in a manmal

conprisin therapeutically effective anpbunt of a
Corrpgdﬁlar,o'gss'@ﬁ"m?th@i’yq@m"vﬁtwo’@‘ﬂ‘zﬂeﬁyw{[&anmhdin-4-ylpyridin-3-y|)-1-
phar macetwranchtdtbaxaem@pt abl e carrier. 10. The

claim17, wherein said

phar gE iti,on o |

hype ?g@qultq ¢ a?tﬁ%@rfos“ %f’ 'CYQ?XV;'%'"FM t/3-merpholin-4-ylpropyl)-1-

phar Rerzslifanchsarkosapidei ti on for the treatnent of a

hy pe Mayelbprogi-2imie -l AL ji4. . conprising a

t her gé)rggt ircgr ly et f e{c[t ?{/’gﬁﬁﬁiﬁ’ﬂ%? Ie@&w&ngﬁ%g&%}'}'ﬂ’gp@f“m” -3-
or Sgﬂ[\éﬁg;gf claim1l in conbination with an

ant | -dlgrsony PO G- 4- AT 062 B RUR- £88H3bftah A% sffoxamige
m t OpI[& (drdiiyntd qindl oW At 1 g agent s, '
Bt | S (et i 2 P S ppra 2 mettay rbanzoturan o
topo?%%‘ﬁ‘ﬁ'?’!ﬁ’% i nhi bitors, biological response

nodi N esincarethyhpyadinaygS.[(7anstha)blindhdL AGENS.
ohar dhiegal accep?gbl[(e car?éi%eldr"?d’mq VHS&1S mefh?f-j%genzofuran-&

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

{[4-({2—methyl-3-[(methylamino)carbonyl]—1 -benzofu ran-6-yl}oxy)quinolin-7-yljoxy}acetic
acid,

N-(4,6-dimethylpyrid in-2-y|)-2-methy|-6-{[7-(2-pyrroI idin-1 -ylethoxy)quinolin-4-yljoxy}-1-
benzofuran-3-carboxamide,

methyl 2-methyl-6-{[7—(2-morpholin-4-ylethoxy)quinolin-4-yl]oxy}-1-benzofuran-3-
carboxylate,

6-({7—[2-hydroxy-3-(methylamino)propoxy]quinolin-4-y|}oxy)-N,2-dimethyl-1 -benzofuran-3-
carboxaminde, and

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

or a pharmaceutically acceptable solvate or pharmaceutically acceptable salt thereof.

8. A compound of claim 1 that is selected from the following group:

o S
CH3

NH H
°>,N'H Q Nﬁ ’
3 CH
o 0 " / o o 3

N ~ AN

e
= N N NZ ~ i@
l =N l\; > ' N



12. A pharmaceutical conposition for treating a
di sease rel ated to vascul ogenesis or angi ogenesis in a
wOoRemmb376onpri sing a therapeutically effecti vePEnmBm04/004151
of a conpound, salt, or solvate of claiml1, a
therapeutically effective anmount of a conpound, salt,
or solvate of an antihypertensive agent, and a
pharmaceuti cal » acceptable carrier. 13. A nethod of
treating a hyperproliferative disorder in a mmma
conprising adm nistering to -si&d mamual a
therapeutically effective anobunt of a conpound, salt,
or solvate of claiml. 14. The nmethod of claim 22
wherein said hyperprolifgrative disorder isqcagter.
15. A nethod for the Yyreatnent of a hyperproriMerative
disorder in a ma onpri sing adm ni s TN 50 sai d
manmal a t herape I@Eeffective amu.ofy a
conp%iﬁd, saltiifr sol vate of clai
wi thian, anti nmyr agent sé?#cted | he group
consistfﬁﬁ”of m*f ot i ci nhi bi ors oalk i ng agents,
anti-metaboiites, intergalating antibiotics, growh,
factor inhibitors, cell e inhibitors, enzy N
t opoi sonmer ase i nhi bi bi ol ogi cal respons

nodi fiers, anti-hor s/ &kd anti - androgen 6 >4y,
nmethod for treatirng a disease related to o o

vascql ogenesi gi ogenesi s id, a
' C@Hy

admi B s¥ sa d mammal a sherapd
effective anount Of a conpounﬁ? salt9 or dvlvate of ,

claim1 in conjunction with a therapeutically (

effective amount of an anti-hypertensive agent. WeNr &

met hod of prodyci pg~@:conpound havi the for 0
o

3

claim1, whereipNis conmprising: @)\gt'reating
car boxylic .gmo\ sying the for Wi th i vati ng
agent ; and®(bJ Tontacting the &€bongh oduct

with H2 ay 18. A nethod roducingra conpound
havi BHoTYenf or mul a of % wher ei NCi,s

////CHs
0 ~/"CHj N
NH
CH,
0O ‘o] CH3 0 8]
GO v OO
O N H,C”~ \/\0 N/
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conprising: treating a quinoline conmpound having the
formulaR4 d ~R8(m with a conpound having the fornula

W@2085/06H3R1L R3 (n) i2a X3 in the presence of aPGHEER2004/004151

-163 -

/_/—-CH3 NHb

| N—
CH, o o)

o} QO

~ o
N\/\ P H3C\ =

o) N , o N , and
CHs
O

° d

or a pharmaceutically acceptable solvate or pharmaceutically acceptable salt thereof.

9. A pharmaceutical composition for the treatment of a hyperproliferative disorder in a mammal
comprising a therapeutically effective amount of a compound, salt, or solvate of claim 1 and a
pharmaceutically acceptable carrier.

-10. The pharmaceutical composition of claim 17, wherein said hyperproliferative disorder is

cancer.

11. A pharmaceutical composition for the treatment of a hyperproliferative disorder in a mammal
comprising a therapeutically effective amount of a compound, salt, or solvate of claim 1 in
combination with an anti-tumor agent selected from the group consisting of mitotic inhibitors,
alkylating agents, anti-metabolites, intercalating antibiotics, enzymes, topoisomerase inhibitors,
biological response modifiers, anti-hormones, and anti-androgens, and a pharmaceutica!ly
acceptable carrier.

12. A pharmaceutical composition for treating a disease related to vasculogenesis or
angiogenesis in a mammal comprising a therapeutically effective amount of a compound, salt, or
solvate of claim 1, a thérapeutically effective amount of a compound, salt, or solvate of an
antihypertensive agent, and a pharmaceutically acceptable carrier.

13. A method of treating a hyperproliferative disorder in a mammal comprising administering to
said mammal a therapeutically effective amount of a compound, salt, or solvate of claim 1.

14. The method of claim 22 wherein said hyperproliferative disorder is cancer.

15. A method for the treatment of a hyperproliferative disorder in a mammal comprising
administering to said mammal a therapeutically effective amount of a compound, salt, or solvate
of claim 1 in combination with an anti-tumor agent selected from the group consisting of mitotic
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inhibitors, alkylating agents, anti-metabolites, intercalating antibiotics, growth factor inhibitors, cell
cycle inhibitors, enzymes, topoisomerase inhibitors, biological response modifiers, anti-hormones,
and anti-androgens.
16. A method for treating a disease related to vasculogenesis or angiogenesis in a mammal

5  comprising administering to said mammal a therapeutically effective amount of a compound, salt,
or solvate of claim 1 in conjunction with a therapeutically effective amount of an anti-hypertensive

agent.
17. A method of producing a compound having the formula of claim 1, wherein
' 0]
X3R1a
W\ %\
S
“S\)\/ is fj x?
10  comprising:
(a) treating a carboxylic acid having the formula
R® (n)
U\ -
R5
—Rm)
R N)
R7 with an activating agent; and

(b) contacting the corresponding product with H.NR'™,

18. A method of producing a compound having the formula of claim 1, wherein
0]

X3R1a

W\, %i
15 “s"\/ S‘:‘\\z

comprising:
treating a quinoline compound having the formula
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R Cl

R® N
7R8(m)

R® N

R’ with a compound having the formula

0
X3R1a
Ra(n)

A
M\ RZa
H\x3 N

in the presence of a base.
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