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diluent. In a third aspect, the invention provides a
woredobaebosd i nhi biting kinase activity, for exe@pa2009/000228

protein tyrosine kinase, for exanple tyrosine kinase

activity of a gromh factor receptor, the nethod

conpr isediond) aspert.athei imgentiva Riopidse cuinpsitions osppuwisdlg a compound
accoar1 CortgI Itﬁeq 8%16%%11& gg}/e&%&? Safelnt %ﬁe]d\{ng?gee{sng ﬁl{ly Ioa:% \gne{bll']e camfr excipient or
dllu&ﬂmor exvngdk, m&l‘linSenmfon tpl’bv$dea$plﬁpdisjticml§l eompiid 4 odmpound that is an

met hod . of .i nhi bit| t or t
i Bt TR, oY YR o5 P edeiionts Aot salg et and o
phaf@ &Ry Slcgiaid O@irier] &hipint ioPBilGanN be in a cell or a
mul ticellular organism If in a cell, the netho
adt 3r Hird aspest.t the s}m&f@g@% Prayfdes e methad it inkiRitiag rﬁémsg @gtivity, for
exalﬁ Bt A6kld I rdS)R. Kifhde, Wit Bxafhp RO BRIk AGLOL GG otf%l %,)tb%vth factor
esent vention, or Wth a conposition accor gto
receph)e, the ers@hnd pmrmgocpntdcting mheakimradet wittela| @dnamumd gem)'rtﬁng to the
H t hod ac ordln thls as ect ,of the nvep on
presgt mven 1on Or, os1 crordin t0 the resent 1nven don, = In some
I'ses’ adn1n|ster|ng FRED gani Sm'a

embadmwhdl Oy tHi afpeer, plliﬁeﬁﬁfﬁﬁtldnnplemidb@ﬁ méthod of Qﬂl’ﬂbﬁlhg Ir@déptor type

according to t n |nv SO
yroght I&P%‘Fég@éh% Or(g?g{gﬁ éﬂsﬁ“? JFrﬁ"rfFPtO’f %gnage @njshibitipn can be in
a cdlll drBhiilticdeDilar sxgaxm%e i ur&n the Mm@hJdoMbiiRSRess. ashQE€ of the
i nvention provides a nethod of i nhi biting

investig eyaimises @ntackrs the celbuith 8 GAPPOWI Mecoading i the erepeig invention, or
witlPa p:@;n#)g{‘l?oﬂ 51:0@1? i nﬁE gﬁ’éselﬁ B%‘El@ﬁ) e l‘if‘] i£al rhl}(ltlgefll(lﬁi: tolrgéﬁlsm the

amoun ccor |ng e present

methaewly&goidong, todhisaispdo:e péﬁeunvemablh yoreﬁrﬁwstadmmlmgrto thff organism a
c ogl Ll £ or Q.chhe present

con SRR Bebiilt, B R e b 2 % Ebodo M BRinei § g presem

invelagon. nHh ksbmechmt&dirmanc;l mecbrgdmlﬁmME monemailh forl éxam@heea primate, for
ot her enbodi nents the angiogenesis to be inhibited is
cxarpple i dmaty oi ogenesis. I'n sone enbodi ments of this

asPe urthtabiRct, BRthRAtor Srodid B MBhed HhNiBXAERAE @nesis, the method
primte, for exanple a human. In a fifth aspect, t he

Commﬁve&ﬁﬂraww@gut@ aPaientdn Ry Berept & drerangutically sHeddize amount of a
compESROALbMEnd & tHeNPelint i QRNGn, Kir naa%ra%%tic\éll{r %ffelt® amount of a
exanpl e a di sease responsive to Inhibition of protein
compgiite] aesordiitntes teauedent yentfoor exwms! @nlapddn@ésa_géthls aspect, the
anglog%%gg% %€ | éfgbﬁeﬁ ﬁh‘%oé\%{a ()lgft}ngce%rt g?hst){ St n?ﬁrtéllérl DABSdiments the
angxegtmsis mabrt fmhrbited i rstiras$ pegdgentsdise Innvant d:mlﬁbdpncﬂmi afeBisaspect, the
f%? od of t eathg a_di sease rggﬁ ive to inhibition
pati g i LRERPEl T ST P BUTRE. B SALRMSr BHAM g, f or
exanpfth aspdéts BRSAVEBISH PRSIAE ot Methbdiobitlechtely OlisVis&responsive to
, cep%or signaling, the nmethod conprisi n% . _ ]
inhibifipn AF KiPaseidgv o f%{ﬁxapglaﬁ. disppierrorneBtve idpibition of protein tyrosine
kindk O RHRAG U G@mb LfidcBet rbdpBn@M MhiBfioRof FORRAWIMNe kinase activity
according to the present invention, or a conposi tion
of @ewihr @ptﬁg recgPtptse Irpg;@g@mnboqilmy:gqqtqfdhm 3spectoffte invention provides a
metf?&omr qefegﬁaﬂg édlgéasé {élk}%%@lzp ﬁ)?%?lbgl)%)g of F&@ﬂbrﬁt&hﬁﬁw& f]g%g[l@é signaling,
for 2@@@14@9@13@8@@6%@&@@091 GOER of vV EGIS irzdehtoasgpmaling, tthe method

comBrrl%lfxg ? {sf%{;gé’ des é%&g}%%% ﬂlgq%ﬁg{bﬁrgap %‘{l} g?ugi]cﬁgfl e!ffective amount of a
comPOAdnh&bRlingn @ tlﬁ prefat iigRhtidn) oneedorhiRItRAf acdording to the present

t herapeutically effective anount of a conpound
mvea&%rlausr%aleteénhor%@leﬁFSe%feWts ISRESNhP gwgangm g a mammal, for example a
prinfRE ARG HIE dhliYaef f €Cti ve amount  of a conposition

according to the present invention. In some

enbodi ments of this aspect, 4he cell proliferative

di sease is cancer. In sone enbodi nents, the patient is

a manmmal , for



exanple a primate, for exanple a human. In a seventh

aspect, the invention provides a nethod of treating an
wopiwwhaedoss c di sease, disorder or condition, tPer/oa2iondoo22s

conprising admnistering to a patient in need thereof

a therapeutically effective anount of a conpound

ao‘.IClBﬁ'th’lzgspé(m, thé evpitesgmvida\nentthahof tosatiag a cell proliferative disease,

the 5‘8@’88 peut {’l%‘igé llaﬁxaggleg)g% :,}{J/eal %glg?lm Of %Ha gpﬁetﬁerapeugcally effective

amoR TG IR Pbﬁndcﬁcccdr&hg tAHP PLdsent ﬁrh@ntdm?' &%ﬁeﬂaﬁetﬁ&él@%ﬁfebt)lve amount
chor oi da i ogenesis. In sone _enbodi nents of thi
of aérgg@@qmoq EOTgHNE ta the present Wﬁ?ﬁx‘xﬁp Iy g}mee%l?ﬁslprgenés of thls aspect the
cell pﬂ'rbl%ltaﬁve fdgfeas@)ﬁ@'ﬁglll&r aIn %%nemﬂﬂlﬂtﬁ't%$Q1ﬁ§ ﬁ’seﬁtmammal for
the invention provides for the use of a conmpound
example empdimatg, ﬁmeKMEﬂeph@Q@ht invention for or in the
yf re i Ri ' L
a VSI \feirlx’&l ?sggct tgi)i( ggrg#\t?o%r‘%@%d% %h‘{éhllog él{ééﬁﬂlg;ar?loog)Pt%lglmlc disease,
d1sokde|nasecoad:1t1bn/i thy, maﬂﬁfd engniping ztdmlnlsthlmhg to prmatieitnin need thereof a

r osi ne ase tivit of rowt tqQr receptors.
therpo SR R FAPE of & (Himeoult Bibring e i BRRRDHVeRion, o a
therRpe@M A T ffetBle ahfd@ntksTe fnpdsi6OTRRUIIGh 26 AR tedeft #n0erltiBR. In some
present invention for_or in the manufacture of a

emh?é’él‘i‘“@&nﬁm if gshehi e tdiscetcelst Bisdy P hgroslef faeiRpsigde In some
embdd@Rals FOthisf RpecBXRIBMERNE R d Hl'ﬁinlﬁlai EGRmpies $RhAle

signaling. In some émbodinents of this aspect, the
humanvent i on provi des for the use of a conmpound

a ' t .

m(;lﬁ gé g{@g} e;esgec? htﬁe E)r{ f?t?cﬂl rb?ﬁ?snitot ?‘[el:a s8 f Qr CFO oﬁrl?l according to the
presegiSpoasiou ot or im mehnhnuﬁﬂttlmé ok lanaetﬁcaamht td tr&llbltl hn&@ metivity, for

e dinments of thi.s ase onsi
xS A BT T U SO BT o Wolh 6 RTTG 4 PR SRp g kimase
acti GiXAGHH G th TYtd2irédeptdrsOfin scﬂﬁ@étﬂbddhrhétﬁsﬁﬁﬂtﬂ@ aéﬁedﬁtaﬂ% invention provides

activity of gromh factor receptors.

or dhepseioha r?P@PB‘imdt Hradug e dhe preiq%marrng@gsf@r P%mrtég pEAdReare of a

meél&rﬂeﬂmobinhibme@efpt& QWSI&M&@AS& ¥ioARIHRE fdf 3@8Ble to inhibit VEGF
ignaling, for exanple” VEGF receptor signalin

rece@mélgemd ilrgppesembpademeritselgBis aﬁf@C%tf@emwenmrbwrpﬂg%afm {jag use of a

PR CordinBlto (HE ?%Blt‘?mﬂéﬁ‘t‘i%ef"o Jif ¢ e SIERRAL AL Fcent to treat
CO“-?) 1|§s ag%rgél 0 thh | sease 1S lé% IOpl-Ple a um C dll) seaseca ertto trea
a dighasoredmmsioe tccmhdmttqnmf kilage saivey.e b eunarenbliroénts o this aspect, the
dxsea%eplé 568201’1&{]V% %ﬁ‘br g I pr%tﬁmleta%gﬁﬁ% g{nésoer 110? \rntgg eor e%%gle 1nhob1t10n of
proiﬁhﬂlmblﬁel@i&ﬁseafcuilm o gaspk (fztctortrdfbeptodl $easte dnsbodiments of this aspect,

ge-rel ated macul r degeneration, diabetic retino h
the SSRGS fFatorsRE G TG T HPle” ABi5dioming KT BHERpro bxample
VEGF @teptessiflling "B 346R ShbARirG QAP HéNHsedGOh délﬂﬁkohﬁ:reitlk}@ disease, for
pr esent | nventl on or a Con"pOSI tion thereof
exafpl§ gneerlp Qe SBPPYMEYts of diis aspsphe ‘i‘%f’aﬁenma&l Ctphthalmlc disease,
dlscfré’é% %PE&fdltIo%P @ kMR OShRRLKERESEhRGE M Hbéaopfl@xﬁlnﬁ&( &@Pas@ didBrder or
inhibit protein tyrosine kinase achtgKf grow h
conflitige tip caysed bptcbpwidal angegpacenbdeli propt sm dlmhmts ofidje @spect, the

N

prieseniteth pyent, ttenipvertioa pmmssfmt therust béaeuofnpodnd accordmg to the

inhlblt.rece tor ne._kinase si
presR o Pboth bBP B ale BB R PR HAY: [oh CRerpilf o inhii
recépfR @@e, tyﬁo@ﬁe kimd & Hcti Giy, %t@khﬂ@l& th AhiBiNgroteieyRking kinase activity of
conmpound according to the present invention, or a
groy 4T Fgcspiorhiarsemr empediments pf Bisdsrcsh s 1REaHenBPYides for the use
inhibition of kinase activity, for exanple a di sease
responsive to inhibition of protein tyrosine kinase
activity, for exanple a disease responsive to
inhibition or protein tyrosine kinase activity of
grow h factor receptors. In sone enbodi nents of this
aspect, the invention provides for the use of a

for example a



conmpound according to the present invention, or a
conposition thereof, to treat a di sease responsive to

w0 nivebodBodN of receptor type tyrosine ki nase sP@nah2aogpoo22s
for exanple a disease responsive to inhibition of
VEGF receptor signaling. In some enbodiments of this

of ageppotnd achadingits thegeeseis invepad, op p obinpesitanni theedf] waalgkil receptor

R s R b
dils artehgth agpect ahd irdviettion ﬂirﬁwﬂémﬁ)r e o ofentempdunt! hicsording to the

aspect, the ophthal m ease i sorder or condjtion_ .
prespal igplign op g ¢ g%?%f%ﬁ@fﬁ?@ e LrESt AP éogeﬁwalon_of kinase
actiIBL, EdrYexBPIEY digRS £Rsies REfhbitth JfI}ﬁotblﬂ\éﬁﬁﬁth Rind@actiSity, for

not intended to be limting in nature ese aspects
exarpplg agtispase 1581988 YS toainBibEion sa iPFriein Syrasiee Haaseractaty ¢fgrewth factor
rece &)H b &ﬁleo%b(glc%é‘lté'%P tBls:'SA & T!han&%oh# g\%é ORyr the use of a

rovi des Conrpoun conposi [Gns and met hods For
compnlhndbactcpmlglgldonﬁuseprewutt invertipn, pon cemmptum Preoiogitn treat a disease

nase. activi ceptor pro ei
resopIRESLS” SO By ASha! b R G ERE R b icase
respbhgivd oM Hibition oﬁVEGF[}E@ptoﬁi Sign£1IFP Anl B6lHe em&ﬁmaess bff thiRSaspect, the
. and ne for inphibitin gi ogenesis, treatin .
dlsea%es}%agepx)r@ fsEtiye disease foy ﬁ%rrwreﬁaa% n wm%@ogleterl% oy {pis aspect,
the WlsBAL 1iH@n %%hﬂhalﬂﬁ@'disfa%@aHﬂsMﬁeIdd)rS&ﬁ‘xﬁﬁl%nanlﬁ ©dintdodRSents of this
and treating opht hal mi ¢ di seases, disorders and
aspesh i gphiaknic dﬁeaseaiaserﬁer ahepndigive rﬂqaﬂﬁeé by ichaspigel gngiogenesis.
r e ErEgbid ﬁ}nﬂq &ld Bk S AR hftH anld$ d
i TR e DR B b Gl Bt Of SR ehWhar S ot incepaed o e
limipiag entatyre. Thebd asphasl aphotbert aspgepl dnd anibodisentsrage described more fully
blreferences that are cited herein are hereby
cloOwW
I'ncorporated by reference to the sane extent as if
each was specifically and individually |nd|cated to be

i ncorporated by ref
I nconsi st enci es, H@ﬁaﬂiiéh?ﬁéﬁgiVﬁﬁﬁﬁe will prevai

Fahe nw&ﬁ&ﬁ%r&/ﬁde% h%nf%@xﬁﬁnboﬁlﬁbéﬁﬁhé QRd rhdigvdk bt %Mﬂﬁgng kinase
definitions will be used (unless expressly stated

actigpsh dpinesagple pEyeis; thEoping ikinase @HBAYC & AYMeld esepigreprotein kinase
tifl 'f&egxa%}ﬁie el 9EERrebht hKBRQh‘? ¢ b '
amuﬁb); val ent ‘chem caG o %(lgres H Hwe&ﬂ?{ hlgér( , 1deetscc.05n.pounds’
comigesigertsh ede gxethods chr tlehlhiﬁneraelg@gwse,s efdat'tng a cdispagsy responsive to
n e l.
1nh18910{1 o%?{?l% é agt mglt:%reatlgxlg %Ilr Curlrfg{ éﬁ% élgseacs 541 axtlcl1 g?ndlt%otr]ls and treating
ophﬁlklnhb dd;easBs tdhserd’erst and Feondigxaplte, pavdnt hied a:libnﬁﬁl: Ih)elrature refcrred to

noi et ener ref er. nqval radi c (e.q.
rere et FovieFc et & e lecboo s T B it T e gecens
pubmhle@ byteﬁtaippb@tlﬁnél‘@m@ 98eARO B35 aRCIeLARNO40 BE2EP mcorporated by
in which case those skilled in the art

refetﬁ%&%?‘%ﬁ*&naﬁnt%extertm iy gclpavag sapglagadiicanf dadividpally edgcated to be
mcor@'@e&ﬂzre}ered&’@' 16 fhd sESiUh RS BCidsOht BRsd Bilftlosure will prevall
‘al kylene.” Simlarly, in ci rcumstances in which
diFoapemesesuifdh presert agvantiey thpdolioviag defenitiens wil brgused (unless
expre?é’lﬂtated LiGSGsepkilled in the art will —understand that
term"ar T refers to the correspondi ng di val ent
rrﬁpeslylpheryytl@necal Aoletiag a:rﬁréeﬁrad endiretkered tothcougbou arimarily as
umv(apen chemhcaplglpleﬂ%srfg gn H(%l agy, etcaeﬁ\?fverg}e 68? Csiléca'l&(r:rg‘fstaae zﬁ%)rus%d to
con¥edr coﬁespdﬁcﬂﬁgldmn@alem théletie®xih@ theppbaite stﬁfctdr&l%u&)mst&ﬁ&es clear
occasjion a noie be_defined, fTor exa

to thogg sxilfed n fhserte i %WY% while qn “afleyl’smeity] gﬁg%rgl&reiers Qfien
mcrﬁyvalbr?t r&héali‘ B STRIEBLOH- S iFeer @R i MR RarRed SbitalblEinkRE GloYety Sin be

B-. For simplicity, reference to a
C C,,,"heterocyclyl or "C'C,,,"heteroaryl neans a



heterocyclyl or heteroaryl having from"n" to "nf
annul ar atons, where "n" and "n' are integers. Thus,

wo eoaomapl e, a C5- C6heterocyclyl is a 5- or 6PeEGh2102d00228
ring having at |east one heteroatom and i ncl udes

p rroI|d| nyl (C5) and piperazin and pi peri di n%‘ ]
“alkyIichip whid heasethesersjilled imige ag a4l up rstaélféahﬁpqlléyl tqoRa 3 @yaleng maglical

eg, éHz%ﬁ‘? s kS RO LR Mlaleh &' Sifiuhf), B circomstances in
Whlqh ‘k@'lwbnt maeety s reguigd hnchs dtahdrae bﬂng Aarylcdhog@ygmlgé alrtbgl art will
und(F]rstandS t%att O r et 8 cyj”trg eras t((): %val ent b

id that. ¢ Sopspond %dlvz;ll—enl{ OhetY ary ?I‘Hi All atoms

es a Cova
are @ﬂhﬁt’b}éﬂ to MVhym:yH noripil@pyber f W@]{éﬁ@y ffor bpﬁdbf@yﬂnyﬂmn (aed4 for carbon 3

o Y APBL SR 1 T . B i bSO TP D o

mmét{y?rmyl)e'd@ﬁﬂea foR LRI A LOD),-BAlWIRFMRE [\ . fr Bcle MktaRRs, when a
and alternatively 1-6 carbon atons. In some

is 0 ghetoriptiresiB-sandrthen aliscl the Froigipis ABve from 2 to 12 car bon
a QFB ~a
TR et A R G R R TP GRS eroappeans
hetegl‘ogclphorl h&tcl‘(md}é havmg fromt“n” o ‘m’t amnilemgtoms twinete, ‘n’étnlrry fm” are

inte eé? tpﬁﬁ'ﬁt fc’ g ar OE%( ? Fs-?%li%%}‘f)cycléﬁbm% gt ?S o %%td){%g hav111$(at least one

hete((ﬁxﬁonh rnd Q@hﬁaﬂﬂ)}}@dhd%y] (€ s Pand P 2 fity] hﬁ]ﬂﬂperﬂih@l {@®); Msheteroaryl
qzleéken%&a is intended to qean an unsaturated straight
incly mptea REHiandrigHSY i ¢ group with one or nore

cghb %m@‘ﬁ{/&@&rwvum&s RBendsight) aaéhaﬁdfdr@w%daw LG Al BOMynyl,

at ons ernat’i vel 2-8 carbon atons

eachpasdefipest hopap yASCE’ quseﬁbylalﬁ B#Rs. to psferripp savainkleeng Thus, “Co-Cs
S t | £ | b
hydlcBYR Gt Eovaltnl S i 8 S50 Qs £ RGRM pro B IRAERAL
propymylewdb@ctoq)rcmﬂan an unsaturated strai ght chal n or
bt hed rou :
c é[?lgon o glk%f i end?d { %eﬁlé g\’\érxﬂqgclcﬁam ]er %’Pﬁlcéle? ahp{xﬁtl %P%p having
fronall @TE cartaintawmhlltc\tﬁdny/e@ -188 cmahsd@mﬂorae‘, @ﬂiﬂSalteﬁfadvely 1-6 carbon atoms.

al terpative 6 .carbon atons | es of
I s GEBOCI B i IECHBL ™ (R AETSHBE Ry Ry Aterahoely 25
carbléh@ﬂ)}’tﬁ)éhd ai@éﬂﬁammly 2- @@dﬁﬁdﬁrb&’dms mm@&wﬂmk 1 gldis LRIUAB, without
al kyl ene, " "al kenyl ene, " "al k Iene as used

hmlr?étpm methyleethx%{@ﬁ@édsqp@mb é’t’thl awbaqymc buiylierputylpentyl, hexyl
and%eklmayk B OfiEy1 (Jsf;frp@ce @xqs ASvaehiyagg her ei nabove,

I's positioned n and serves to connect two
otTlhe termh ek isgntondsd | to Bgangy vesatarhted btkarhd whaig pobrpached

ahphghc ﬁy‘f“ w1\ﬁ4 nlgg}rj t{)nl,?l é é‘t%?g)!cla%)%g r(%pnet;elpgé n‘.jrfa\\x%tg %ébg]t%’d% d:gr%)on

atomﬂt@@meg/mam& at@hsk enry:hlenemgelp Qscaitioa latogies, Exdntieuikenyl

o TR e BT RGP OB LTS PO DAY 5

| imie t@ﬁﬂ‘@mynﬁt Rynghdaeo mﬁzﬁﬂeﬂly@lyzitﬁrﬁ%d s@dight chath yhiyragdhed
The term "carbocycle" as ed hereln |s i nt ended
aliphgjic,gopp Vélﬂ“t%pé g}owarl&n Caraep trl}ﬁ%b% ayiRg fiopy o 12 carbon atoms,

altern@¥ eI PRIgkMbon bdms Un@ RH&Hatt 1y TRE BarBorSAbHE. dx8elples of alkynyl groups
partial ly unsatur ated or unsaturated mono-, bi-, tr

mclé@e pihout diyritalion, e crrpponl, Griony. pratinily aedbsaynd. t o 15
¢ afth s “aleYlgrfer’n%meﬁ}que hﬁv‘hlﬂgrgﬁef‘nteo aslt?se(‘f ﬁ{rgg%ﬁ?t 18tegded to mean

alternative 3to caf bon ernative
an atlad, athesyl, oxaainloyna] greum aetspmh/yly,aas@lbﬁlﬁcddmrehmbe%ve that is posétioned

nbodi t th
bengitand fEps T air VS plfstbdl fiby: Suphies ofln e grous
inclGHS hvaab ¢ Yimi Qo) petiyiak Uit endl §rB9MEne, and butylene. Examples of
7



limtation, cyclopenten-2-enone, cyclopenten-2-enol,

cycl ohex- 2-enone, cycl ohex-2-enol, cycl opropyl,
weywbowsyl , cycl obutenyl, cyclopentyl, cycl opeeit/€agio9/000228

cycl ohexyl, cycl ohexenyl, cycloheptyl, cyclooctyl,

etc. The term"heteroal kyl" is intended to nean a

alkeny engreapupd inghulet Wishduy limainuethenetene prongnylanay prt ladenylene.

Exa%ﬁfe?blgpﬁr%]&ﬁﬁé gr g%s BEI?&C U«%ﬂoﬁ'h%qﬁaﬁ&{ %th%ﬁﬁ% p%ﬁ{y?én@ and

buummhmmendently repl aced by a heteroaton1se|ected from

E.E? gr ougcég)%nSI St I ng-g&%fﬁiohermglm 1r(1jtF1!F\(I16d t&m%a%l {/n gvg?efflgfl or aryl

nunayonatlc nnlety, conprising one to three aromatic
rings. |In sone enbodiments the ar

caheyema lkcyl" it togpeapp ﬁ%{t‘ﬁ"’zﬁéi lgﬁﬂew@ ugpappratgd gt p
unsdtifrat@d %n&lblo iy J)r HIRERic ﬁi/(ir&raﬁﬂ)' gY ma@n@b(ﬁﬁ Yho 08 Qthdns,

Exanpl es of ‘ary %rou ps incl ude, hout "l'im tati on,
alterphtivelyl havinggtie h% bar amt Hicaengly 3 tah darquswdtemwely Fie6 carbons,

f vl

and gl?gmlvelg S%r% carbo&{jl nIn gér)};%: ag%‘%ilb%eﬁ% ?{;&a yélﬁ?lggcgr&ﬁak gg.@@d @ an
arylﬂretm:kyllor getempychb fercap. Exahiyd ofgydogkyleraps orxcludedvid®ut
11m161}181%]|6:§ géfky?%ugn;%lg,fc?tgﬁ%n%nlgy?nohﬁycé{%eé- qedg}cta I%%lol%xt? enol,
cyclbpdpResdrRbBhtyY chdotiinyDBRAlIdpéntys Ubbpechteh@idcyRIohexyl, cyclohexenyl,

unsubstituted. In sone enbodinents, the aral kyl group
cyclplsep(mcyeieyﬁylkftee Clo)aryl, including, without

| ipld fe%" Blero ARNZ ¥d intcRAANE H@Xﬂ a sa@tﬁgte@ é}ﬁﬂfab? LRt orFOr

sinmplicity, when witten as "aryl al his term
unsajureted estranghtr dhihiatos ranpieed atiphatic grqum\élm@l ORQOri P eatben atpras in
the %019 r}depegl,d EIS Fﬂlpcea b§95§t%%ﬁﬁn?%legéﬁ§ol ﬁthg% 0%1% C?rﬁmtlng of O,
S, amtHer of the groups in a conpound as "al kyl -aryl"

T erns_ . het C het ocyc
TR SN TR S K ——
comﬁﬂﬂﬂg ondb threddroRedi s [rﬁsoﬁtefeﬂibbdhh&nﬁa}{d d.’ig i§ & QpCfafuatic
to about 14 atons, . alternatlvely 3 to 8 atons

mm%wf alfermatively|the arvliggoup isg Gk 0anfl EePpAlERalyeisa 6 arsl HOWhs

ExaifBRS 61 yI05h6u Jﬁﬁncldﬂérﬁlt@u@ﬂ&taﬁdﬁf p&ﬁﬂmpﬁthlﬂ QhthéacéHyPHRd
are 1 ndependently selected fromthe group consisting

fluogghyl. N, 0, and S, the remaining ring-constituting atomns

20581 TEOGERACH ChutBa) alsuB SRl kL] Lol e fing an anst vy

covalergiytimked tedn @Iky‘pgtbttp allf by anatkybgromaits ddscrlbﬂl s0ptionally substituted”,

itis nﬂb r&ﬁﬁi gﬁ{] f&%lgr Of, glhg'lt,ter 2 yagl!i Igﬁcggm%%g 1n(gepend’eng%ei gptionally

subdmeitarcﬁmyiaib@tathfem In dothe@nidodiyrhisCthe bralkhDgrpay Bl(CECo)alk(Co-Co)aryl,

el oS B G PP b On BRIy P e ol e

writteQs F‘dr?l@&yﬂfth@tetnlhl &MQJ:rh@, ré186@ [HREYS i Sinf¥RYede irdi QRBhd Srder of
as _in indan_and 9, 10- di hydro anthracene Exanpl es of

groyps i1t eERRAMNE Ay iRpigdyt n ity WlEHGHt” isitpfrided fdicate the order
2 o} s anydr of uranyl, pyrrolidinyl,
Ofﬂ%ﬁ&&%ﬁﬂl &hhb h@géékﬁﬁypﬁ thlazolldlnyl oxazolidinyl,
oXag t.drmsiu hemngdyclyﬁ’o ﬂpmd)qynl@ or hh@mwycleﬁyrq iotghded to mean a group
wh1<::|11 isa mono %1Z-o(|)r3iao é/crcg' c s?ru(gu% hawag Qr)ér%zagoyt 3to pyou‘?%é? at%

pl perazi no, rperi nor p hor
alteﬂﬂ@tﬁm}w per fﬁitbrﬁs/, |alten’ﬁatmagl zptenaemmw alterhzi’livellylﬂdﬂ@(}lkdnﬁby\bherem one or

t hi onoy phol i no, tetrahydropyrrolyl, and azepanyl. In
mor%aﬁﬁ’ﬁ*seff%%lm%k%r 2 3tpyas, aﬁéﬁ@%@&&ﬁw SGrddpm eﬁt?él@am%se)stmg of
N, ®Rn@kYthe r&%ﬁﬁﬁ%g&&onﬂhn@&&@@b&& ca%o%@om@q%%hg Str®bure may

such fused ocycles 1nclude, without limtafion,
t et r ahydr oqui nol i ne and dlhyﬁrobenzofuran



Specifically excluded fromthe scope of this termare
conpounds where an annular O or S atom is adjacent to
w@ap@vher3d or S atom |In sonme enbodi ments, thePCT/CA2009/000228

het erocyclic group is a heteroaryl group. As used

herein, the term"heteroaryl"” is intended to nean a
be sammf:d urtypturatedrar pantiallypmsmmdl dn gnmjgnbt@ivnemgs Biethgteogyclic group
is n(Hl argmatlcf I Wl%lcl?lcgs? {hr(]%}roluz\i)(e}ls Xl ktﬁr’n as 'a }ﬁ%{er%%ycol{)]és}g}q ﬁ ychc or
polyicycliz s&yﬂhneporarolr apre @S nlmaz\be rghmatio; faelelaiph:n Oﬁmlﬁgm‘fbdjik:ychc

bet ween .one .or .no het er oat oIS I ndependent |
hete%%iygs & PBEPSF G TIRE YRASHH C{E%h§?r§?>i°[? el\?mf&ama?r“'dn @dan’%?d 9,10-

dihy¥Pdtlreené E)th%{p%s%hé’tkrogy&lu @rdu@@ln’dﬂ@e WithbBQithitation, epoxy,

limtation, pyrim benZ|n1dazm

n
aziridhiyh rﬁ‘gﬁtahydfb@rﬁzléjb nylaczltsfllwl Plﬁf@ﬁm¥ mpawmylaﬁwamh@ayh wlzohdmyl

o MDA AR5 SLAGE SRS GRS ottt

pipedaiZbE)nplpémdyj/ Ip,lpepyimpghydpholmyi di!amoplybr,e121nyjylncmztmllgct421no

thio%g&:ﬂﬁw&l t@%rrn%é%l:’]%%dx 5%?1%&{;;{%&%% eytl ragczigde%n}/ylo;(ngsg € e oc‘hments the
het&dﬁyﬂi@r&ﬁp is fuzed toSaﬂ)aa)Zl dieyéroariﬂher dyelbmlkyl '@supl Eﬂzﬁnp'les of such fused

het er o Ien heter ntended to

het%aﬂe%wala%f Wit Roytdiwiria Wtra wﬁwﬁ 9@11’51/&@?6& ran.
Spe&ﬁ@a‘?@%&bl\i@éd)ﬁon@ﬁle defpe e thideie hidbRYSunds Wlbre s annular O or S atom

805|t|oned bet ween and serves to connect two ot her
isa ﬁ@ﬁﬂ@amﬁ@ﬁéh@§3mﬁﬁanples of heterocyclyls and

h | g ——

B
temb‘énmrmsd’émohtyﬂlded hxennzam‘ aJmalnryJ bi-, e pblycectia rg;dup having 5 to 14 ring
atonb nli %lly);l’ g q}géﬁ }Zd(; I!tll'l?ﬁf 10 anX\len goﬁigt hl gﬁ,y %ngr 14 pi electrons
sharbé iz cfychZ érlrayl; an&l&ﬂﬁltgﬁhraa&ﬁbry to, caten Zto&QxM\Déejﬂ o,ne or more

het benZI SO %g{hylse’l benzi mﬂlg%%%lplcgésgg Féoxazg SyFor example, a
hetef‘@@l“gﬁfﬂ@@ﬂ&&dé' withcf h@ﬁtbt‘iﬁﬂ py&ﬂxﬁﬂﬁﬁ'ﬁ%dmﬂhﬁéﬂﬂi@rﬁ&{zolﬂ thienyl,

ci nnolinyl, coumarinyl, decah ydrqu|no I nyl
benzotigazpl dxisnzieanyd png }nglugll 208et priagples o | heteroaryl groups include,

r h I
w1tl‘%:u{:l¥rg{t%%& tﬂ%ﬁgﬁ%%tﬁ&éﬂcﬁg%ggegg%l, di H&Mﬁfﬁg&ﬁ B&r?(qﬂ, Qﬁludazolyl,
pyragplyy pyod .- pyxazinylipreimadinyiyihyol yif guinelyll isoquimabylyquiinfixaljyl,
h as,fupr[ 2, 3-c] nyl, furo[3,2- b]pyridinyl

tetra(zgf'}llf oxaz[obll gg%%o% 1r zlang iE0KE soq ey yl. furazanyl,

hé&ha keycls baiylaﬂce’p"rhe;equarylmed’aﬁdhetdbwjlylexﬁ” WO i 26014 1D96an aryl,
et IO, ke, BEURER PSR PeicRAB et i positoned
betvddd @hd Zdrvey ko cdnhel® ks oth&%hemr&dpgrwps i sobenzof uranyl,

i sochronmanyl, isoi ndazol yl, isoindolinyl, |50|ndolyl

i xaupisoet lisjarocyclylsgng Pgtsrepli.‘/kﬁ ipg/nde, put greyioh gty to, azepinyl,

azetli RV %ﬁhlﬁlw hzocin§P ?Séh%ﬁiol/}ll beHﬁHﬁ}é&&Qle gérﬁ&ﬁﬂiﬁ?ﬂ $bnzofurazanyl,
morphol i nyl napht hyri'di nyl, octah r0|squ|noI|nyI

bengyl ] Rerpiiofurang, Bgahiablens). benzosarolvh bewatiagebl penzotbicnyl,

| |
ben%tg%zzo 'l,;ﬁ%’ﬂﬂlagagg g?’ bgnz]rso%az O))% )e(tt%g%@(ﬁﬁ)l%-yl o%gi?géa:zﬁlﬁw benzoxazolyl,
ben2»xediomil Y greazapyyanyl, Qarbampﬂ pleHl-cuirbaydlyl xootmply Dlnminaniyl,n;ylkqmenyl

cmxgﬁéﬂg%%l § mylpci.fzgﬂgrg?ﬂ%i{%% lnly% ﬁ]é)gglgnaﬁﬁ%} Iay(ilt'hlazmyl

d1h)f21hﬁ’ﬁ@§@l—lb]w&ahydrﬁﬁirh@Hihg’zdlrﬁbébmd&yp Qih@d’rb@\\dhazoﬁh)ﬂ %srubﬂl k-
pi peri dony fﬁerldonyl plperonqudPter
dlhyﬁim ft-ﬁ)g;p qumﬁp‘hay]li awr @gqpﬁyﬂmylrjmzﬁ@fq 2&}7(; pyrldmyl "furof3,2-

y i
o BB AL A0 PUE S L RO

pyri m di nyl, pyrrolldlnyl pyrrolinyl,
pyrrolopyrldyl ZFprrronI pyrrolyl, gui nazol i nyl ,
qui nol i nyl, 4H—qU|noI|Z|nyI qui noxal i nyl,
qU|nucI|d|nyI tetrahydro-1, 1-di oxot hi enyl ,
tetrahydrofuranyl, tetrahydrofuryl,



t et rahydr oi soqui nol i nyl, tetrahydroquinolinyl,

tetrahydropyranyl, tetrazolyl, thiazolidinyl, 6H
wa2@95e9063 adi azi nyl, thiadiazolyl (e.g., PCT/CA2009/000228

1, 2 3-thiadi azolyl, 1, 2 4 thladlazolyl

g{ 5-t hi adi azoldy 4-1t hi adi azol yI ),
imi ‘Iﬁoh%’rlﬁ%‘%ﬂziﬂﬁwn a%(IIYIah%Tlrphéq’lvlnwd(@wlfmﬁ@lmefl indolizinyl, indolyl, 3H-
ind&1p1, & t L Az

O o B aisor A0 BRIy 50k R68h Hhcquinoliny,
isothiszd i iviti @@{h@kg}]yl 1spngbné,n§dxgzolylrmahylmydd;oxyphenyl morphohnyl

[ I zoI A
naph{héaaﬁlh{l] S/F}oiln% Tn(g L oK a%z(())f llgz i 0§dd2 dzo]ty &%P%i azolyl,
1,2 éfm{adwmﬂ)rh,elng/h oxéi'd’laotye,rdxazoazlmlyy bxazaﬁyl SRRAoBYR, bty 21 S

E an a red satur ated or
Oxoaz £ }fty ?a?‘%lp?féflﬂ)flo%%‘m‘ %P’é’ﬁﬁ -EeRElefimg mEiGRYlor e

phehmlemmyatlmaﬁammuryl PEerRbRAYE ?he‘ilﬁlhﬁa%n?ﬁ phénwml‘id}? QLR Rzinyl,
of nitrogen, ur an é’

t1ng
phifalaziny gipsrigmyk RIPCHADEr blperaioms%p@ead(myg rpmgmmyhptsmﬂmyl purinyl,

| t | t d
o BB A 80U, DR, e D
pyrideimadagplgl pyrﬁyﬁlwzglleypyndms/bmzdﬂlynynmlénylhpﬁmmm pinrdindt,

pyn{)rbg?ﬁi )g Zj‘l girr(gglaéyr?ol}gl quAS Izgnglll é}l&]ﬂ)i"ﬂﬁrégﬁl ﬁ§1%%ny3d¥1g?§allnyl,

quirsichdiay, t@trdde'ldm Bé—dlomb’élnengl tﬁtliah?}idyof(lﬁng, tetraw@ydfuryl
het er oa

l.k
tetrar%lgérg)l:sg aum niyl tei%éﬁy(?ociu o&a&lc ?W&roggran%f%rmli tg',nazohdmyl 6H-
1,2 S—ﬂb&hazﬁnyﬂ &h‘iadlhioljrlfée g W@Btthf{aﬂhﬁiol&lhﬁz ARHB R £F) §|tllu)(d1azolyl
alternatively fromone to thr

to f
ERAAR Dy Braspho gy, fhgnorpioEYehterids, jhiaetsstisl sulfon,
thiaitBren 1y Gi-26161 t}ﬁ&ﬁ@&h&ﬁb@lﬂsz%lyl SH&B@&B&IW&IQ%M&%Q&I; thigphenyl,

i nclude, without limtation
triazinyl, 4Fisrinyiazeniad, triaedg(egut @-trinkdlyl, bRe-tiiszoly(I0), S)rlazolyl 1,3,4-

mazem)r Bhd ﬁﬁihg drocar byl , hydrocarbyl, alkyl,
eterocyclyl aryl, heteroaryl ar al kyl ,

aﬁ’km@ym azcyj/léﬂg/ emalnyfnii;erm W 1at€ndiml, to ahday Iammem saturated or

GRS SCRIEN AR Y by 57 i, ESEROENS o s s, st

fromathie @m@udohmstafg ditrogeh eqefit bAdeygesl Ovherein at least one of the hetero-
sul f.ona do rbony] | oxy, cyano, and

I ,, al Ic
atom&rlseaa%mém}&g TRt 8€ 7811 SiEY Pk D3t arhpldimigaddo. optionally
substituesis ahw@sols}pt oi%tynertm%ﬂII% gﬁaﬁﬂyl( URL &Sy EXROGESbYI, 1.3.4-

ot herw se) are: 009/7109035
thla‘ﬁ’@?’@dﬁiﬁ@?’%@? g L2 4pxaddiazelyl, epdihd.4-womdiazaddr boxy,
f QE @Mbloz&i Rer&n, aﬁﬁhﬁ‘l@ss Bt 9%15%%5%'&0?etyg a% ,Dall% }reteroalkyl

é‘t or al kenyl ‘or ary I 'm no
CYCI%IFBt]Iﬂ?‘rylc westslrhelerocychwratapis deschwras%yptldnyldiy smbytahﬂe&I it is

meafd! u i TonT On o a
af'i’t tfféf ltlﬁr%é) ){) d'fbri @ﬁl&ﬂ% f( rg’lm %)atl | a"I“IX?Cﬁfs rogy (E%ﬁ?/ hree,
alterazrty’le](y)oyc ar lb\cmylldﬁpeﬁaentl@sdegtéd ndﬁZ&y@B@eij{ kabiitients. Suitable

I al t h| o, Ci-
subs% 1@&' suIL" fVer%l)(/)Pt 1 asplog,l Eﬁf ?>fyn9 eac;r Ws'lal‘lll.fl?I‘HQH substituted
withGke B8&(RY) mub fmramwroczfiw ghic@olﬁlé%w fal@?l}/bycll((ﬁll'lbﬂ %HIef-oQWIl aryl,
car hanmo i a car banoy

heteregryg?raygyi 0@@ 65;4“0 agy{AEng, alkakynbamzxu arehcaréamoyl
e e %I?F*I?%O"%I e ST Lo, Rl BRI EK G Bhmico
aren@plf%myn@f afafkeyisslferamido, ﬁlkgk@g{rbgnyl,sqwllowy,fcu&@dartdo.xrado groups.

C r erein e

e S i NFREH AR bl e S P ladleierrest
stated)n@emsreeawm eties listed in (a), above; and (c)

- (CR32R33) S- NR30R31 10



wherein s is fromO (in which case the nitrogen is

directly bonded to the noiety that is substituted) to
wW®200R3™0ahd R33 are each i ndependently hydr ogePCT/habw9/000228

hydroxyl or Cl-C4al kyl, and R30 and R31 are each

i ndependent |y hydrogen, cyano, oxo, hydroxyl, Cl-

Cgal Kg) halGgryamhete rs@éwy formg}, ni@adrRiapyHmidio yenidinn do,

- STk EAEDAEA S ERUGNATERn S St Kboxamide,

ar yI Clm%aﬂ)tk)ﬂydr&i& }Gﬂaixkglkﬂealbylmak yitylalkyl, C1 Cgalkyl, C;-Csalkenyl,

het er oaryl.- - C3al het.er o

het er oc§b’ l?wﬁgody * @gé%b@’fim ggf%g‘%?%l 51: %r)?’ (X(ycarbonyl -
cycl oal @Milcylcﬂlz—%wémhno CZC%]Q}I%Wyrylalkylthlo, arylthio, C;-

C2- CBal koxy-Q - car

ary| oxytcstbwfinyl, &W/‘%{k@&éﬂél aﬂiﬁ 'y%)ﬁaﬂ‘yisulfonyl

het er oay y/iaﬁeyysﬁ%m r!a)éhsuli%ﬁ&letél@m lal‘kchJarbamoyl C2-CysN.N-

- C3al koxycar bonyl | Zcar bonyl ,

aryl - C()il@jga]ckrgppm@ﬁr @goﬁyq:ycloalkyl aroyl, aryloxy, arylalkyl ether, aryl, aryl
het er oa ) )
cycl oal y\Ld: t@ ggg%ﬂﬁgllo_r g%%%gﬂ%}% (?r another aryl ring, C;-C-heterocycle, Cs
CO- Cgal E)sheteibhnyhm’canmbf thesernyigs ﬁ@emadpkyﬁusem& carchalkyl,

Esgﬁgglaﬁ%%rp%_yg}g: :whNeKﬁ!-_é: g%ﬁ Bgﬁ‘ff‘ oregoing is further optionally
Co- Cgal L@bhmﬁiea amlnmyhmrahyﬂm@@s@ai tay,lab&>reg atdoonyl ,
het er oar y| 5,C9- C8al kyl - O- car bonyl ,

Cyct o R RO MBI O carbonyl | G- Csal kyl sul fonyl

aryl al kyhstinfsQObm oalyhSibth £REWe nitrogen is directly bonded to the moiety
het er oaryl al kyl sul fonyl, heteroaryl sul fonyl,
Cl - C8al ky Ithajis-sybgtitused) [t 6.ar yl al kyl - NH-sul f onyI aryl -

NH-sul f gry, ak‘ﬁlﬁ_hiegr? &ﬁﬁ,%’degéni&[}ﬁmd& H AGw! Hmy (fxl%zl pr C1-Csalkyl, and

het er oaryl
het er ocycIRy{ andrRet @le@acdvhdepam@phﬂﬁlymhkwnq, oxo, hydroxyl, C;-

ﬁ)éf L?ggrzlcg%}déﬁﬁﬁ? eroa’ll%}/tfI ;%&Fo&g‘f carbfia‘% ,(Iflyéj3a]ky1-

2009/ 1090%&bEﬁM&(\%&Qeﬁd}ﬂ@QE&Cs@kﬁmldm&ﬁcﬁyﬁaﬁhﬂm C)-
t he foregai

furthe ti.onal substl uted w.t
one nore r%iﬂgl’l?ré@ aﬂilg{] éfialg > Eafl @ébe\%m%lr %@aré{h@‘ ﬁs“ikyl
t aken t og@,lt%lkwh&temwtﬁyll\h&&omlym Uﬁﬁuylar,g:@ma

forma heterocycl heteroaryl each

opti onal | VY‘Q‘%]SXlTQlL@@]&YWE‘ﬁ:S#lk% Ci_tcta&%Y%tf@tﬂﬂ(t’lu@nt s
sel ected fd.am Jﬁﬁb%ﬁgua?&g%%ﬂb%ﬁ%l% 19E, € R0} %*%nyla

protecting group Wher el n Sai
het er ocyc Ihyﬂerqmﬂfoxaflwborb'é hetsrdatidréd- C(sﬁl@cmcmyowlmle@/@tyl&o-

rbr?: gg)e/) W fﬁ%zél? carbgaéblegrgl %Fg%l%ye'ggr%’%?%v N L Ecrr)cyaé)é Cgalkyl-carbonyl,
consi st i ngydbalkGll-(G8aklkyl-cariadyIC8 syl i NF - cﬁ:Benyl aryl Cy-Cialkyl-

G5 i M Ay T R 8l .

CO C3al ky|NI@c£BQ)IQ$€(I:ok@'g|aH(yl BlRafBoh @3 K¥d-€salkyl-O-carbonyl,

CO 4al kyl - N( R30) - CO- C3al k%lg-,

N( R30) ( R3 Pt e@@f}ﬂ:‘s:m%lkyl Orqpiirawi( asleg ki cowiivbRygarbonyl, Ci-

N( R30) ( m@gal%%% ﬁl@yggglsu(fbl();m}lgmw getgfﬁé\l‘ylalkylsulfonyl

Co- C3al kyl -S(O 0 kyl

Cl1- Cshet eﬁl@@rd&lwlsulfanxll C1-Espddy éllfkgulfonﬁear@ra&cfyblﬁysulfonyl aryl-

Rg: g; g?;Z:NI-ll @%{Anyphetg%gllym&y’l NHE XIﬁ%Oggll ﬁéﬂerogyl' l%%asul(f&llyl aroyl,
aryl, cycloalkyl, heterocyclyl, heteroaryl, aryl-C,-Csalkyl-, cycloalkyl-C;-

Csalkyl-, heterocyclyl-C;-Csalkyl-, heteroaryl-C,-Csalkyl-, or protecting
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C3al kyl -, heteroaryl-d -C3al kyl -,

N(R30) (R31) - het erocycl yl -d - C3al kyl -, wherein the
wa@eoob/10wyx| oal kyl , heteroaryl and heterocycyl BCECA2009/000228

optionally substituted with fromI| to 3 substituents

from(a); and Y31 is selected fromthe group

consi st i ngromp, whedéin each off dredfpreg@ing is-fhithiRB Optignall Ciubptituted with

-0CO-, -O-0O,.- 0) - -, -C(0) - N R30) -,

N Roo) - cors ot ey MERRGE 0 o) 1 & k) -

- N( R30) RCNRRY )taksh Rpbiher withN(HRI0Yo-vid(iMRBAY are attached form a
o) el e 0 gt i
- 0- € S) - NG i3 3 bubstitusht® 3@ecked fronShe NkdB3 EdnsistinDoRaI Mvove -

and - N(R30) - SC2N( R31) - . Agorqu ety that is substituted

i s one i nPiigeEing smeep.¢rd br e (P.otheesunsal ketespeychydmay also be
|t ti f L0y | '
altéernati }linel eg é{;oglgln%ré%lé}@hé Hl'b%?y @ﬂga ﬂlg@ﬁ{eﬁé%&h&%&ég@%@pﬂene

or two), hy ave "‘been 1'ndepen
wi t h anot bedgeghelmrgml substituent. As a non-linmiting

exanpl e, 3 .substi.t.ut e henyl s.i.ncl ude .2 f nyl ,
Sanl cof SR tenT e BB RRE O EoH, kBN

f1 uor o- 3- WdlityPhamsaliisC A0aIREY! OPsllhy TCHTgkyl-Cr-Caalkymyt-
exanpl e, substitute - oct i.ncl ude 4- 0
di met hy| - $odppy G@Egﬂrﬁkyiﬁdxg-%w%ﬁ-oH&a?g;fiaag}gy{-ypq-c4a1kyl-N(R3 )-
I ncl uded i tchhRvit NR3%SI®P hnrt td ar l ,
TR ey e O e A o

1t ut oxvyagen. t .
When t her BRI MRE WS oshelkpman (UL Dheis. GoRgdky-560)02-Co-

adj acent i & I St L
22060 LG 16 D PN EAET S byt
subst i t uehttsroatybgetl{arCaalkyh, dyblealliyletisCsatkyl-whktabeychd (' -

are bonde tional | i ér, . menber.ed

cycl oal ky%%EﬁhQFtS‘FOS@'Q%%QV?ﬁE@i@ ré',hetgfocgédglh%‘l]?gp(yl"
het er o% 0 amlereierhWyE Q%bﬂ%%r&%/aﬁ&%&%@&@ 225 ptibially
sone enbodi nents, . rocarhyl., heteraq :

het er ocycls’i‘l??“%\ﬂtﬁﬂ‘/"b‘ﬁ’ g‘%?ll t@?aﬁ%ﬂﬁugms H@d%é?‘ﬁ uted. In

some enbddi gapnted frot hY GroRp 3bM¥sting BEL @FRbdd! -0-, -NR?Y)-, -C(0)-,
heterocyclic and/or aryl group is substituted, wth

from 1 10-8GEerdRireht NRL oAt o QUNER D udR Ly C(SY, -C(S)-
Ex I bs§ ikt hal Kyk3o Aachudgpibu 31y
SR ) NRFY ISR YRIOPNAE! 2 KK ALAUR) NICH IR AR

are not 1Ii
hal ogen suBRNRDEER™)erNERIDECE)-JI(RE)-0-NBDB @ 1@ntQ:C(ON

the latte ase, S Su 0 n al ,0U
beari ng Cﬂg io'xNo(Bgﬁ'%%é?" ﬁﬂs{br@?Ngﬁ)w'?@%r é@ﬁ&“? PER@-
al kenyl , seycindaNKEAy$O,NRKYynyl , heterocycle, aryl,
-S%iﬁ- S i is g{ggét:tj)lot)?%%é)pé lsq(\}gmol)ﬁlégr?e' Qd{{%é&l%ﬁglﬁgl:e one to four,
altenMNRRR( 6 3Reto throé a{d) ARy one':’c{r?@)zhﬁ?g%éns hiveBeAORe,
. -C(=OlRa, - (=0 NRbRe, -OC(=0) Ra, -OC(=0 NRbRe, -
1ndmt Jg)edqu,d WlﬂRH]ch—eU §Ub§tNRﬁ¥§( é@)ﬁ QNRquét}ng example,
substitViReRe 12 NS 2 - fruNBh B, 3Q-FRh 8Fo phedYRBRGTSY -4 Rfroro-phenyl, 2-
wherein i's hydrogen,” alkyl, cycloal kyl, aIkenyP,
fluopy T-prsmlylobenyl. | Aadnethey hon-limding cxayrlf.sulptitedn-octflp incRde 2,4-

. re. dr : .

i PR AFPERGCAL YRGS Y S s

(-CHApesubstitatedwritl hxygeryo farme clibodédCOpt i onal ly form a
het.erocycl e; and. Re, i | Kyl , cl oal kyl , al kenyl ,
CERadREEHs v Btiepiymos st bodlita SBaceli o ¢ Migpgrucrure,

suctedsab ed@mipicQrien e XBIspheal Y oS pyafdinyl, URdWuBstitGn@y RSB &GHtASe atoms
al kyl, cycloal kyl, al kenyl, al kynyl,

to whichthey aré bonded, optionally form’a 5- or 6- mermbered cycloalkyl or heterocycle

having 1, 2, or 3 annular heteroatoms.
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cycl oal kenyl, heterocycle and aryl can thensel ves be

optionally substituted. Exanples of substituents on
wa@bkdengdosmnd al kynyl groups include, but are nBCT/CA2009/000228

limted to, alkyl or substituted alkyl, as well as

those groups recited as exanpl es of aIkyI

s iibsane giehodynentseg Bydsp easbybfhetersdion thasrresclisrandpe irgbgriyn is

mmgﬁgMRﬁ i nclude, but are not limted to, nitro, cyano,

al kyl or substituted alkyl, as well as those groups

r érsanescknzitodineentss a b)((bmwlrleé, Imferwllklw lhetesuehdici andenirsl group is

I &8 of tu but are not
subgrinfie] i ROR' IS8 3 HachtRBhdy oA syBfLSE: Pif
S lﬁbsxhplbyﬁi”shbstmfeﬁt‘s oR%EYPEreupsSiptludy; Blittaaehse (ﬁnﬁﬁé@ bR B dedtyil,

o-atta cl oal kenyl ro-attache
haloﬁgﬁt r&:@;ﬁ&}g&r&ﬂg‘s&sg E‘&SWQ@‘HQ%/ EWBK’?%F/)}IP)‘O SWPRLBES ybth% Kty qase,
gronH S 26 YF} Sdnk@BY lyoup e fhg d]f} t (ﬁcroo@))éﬁ&) Qntr(p hik PP §ﬁ5ﬂﬁaﬂ{y}' latkenyl,

where the aforenenti oned cC cycl oa

cyclpakaybalkynd, hatriocysleyiryk tBRY IR efﬁ(sol’BanSH@w& e+R€€@)zBe
S(= @BbR@nf*Jk DSRYRUL ﬁ§b§(E§?ﬁB| RRPALOFRPSE] Hojsggeon

cycloa eny groups I nc ‘but are ndt ’to
PC@LNRERS, -GFAIOR’, el (ePIRDFC(SOMSR TR HOSH = @)ReyJQC(a@)NmRIC -as

e el R S e T RO

NR B@:tO)aR ewhﬂbmlRaﬁE liyeleb gen, au@nycnyaoakylaala@@l @yclodiktn®d alkynyl,
exa es splro-at

hete@}g(fl% qj q{;}]' ﬁt’ %%ﬁgiﬁ flrle;r&ckgg)delg; N l}yg}‘qg@hﬂkyl cycloaqkycli heterocycle or

aryl, 5(9 Is4i@ 'Ra%ﬁdiﬁht% etﬂ&tvﬁfh‘%ﬁé/ e whiX Qﬂé}*%fﬂ%nﬁ&i (?;J’tlgﬁz{lw fbrm a
fused cycl oal fused cycl oal kényl, fused

heteppsyde:Gag &1 &, all%y cvelg@lsylafﬂmnyl wirdpakentie aliyay heteracydn edaryl. In
the £YEMERIKY exe Qr? bs& s éﬁ)%%?gu%ﬁ)ég Llﬁ%la loa%y talkfr&{l acllkynyl

substltuents an thense opt1on
cyclgalieamp), betevtydedsitarylivemthemesivearby Iopnymaup s;uhsimtniedd e, but
a n | dto |tro cl oal k ubstitute
Eg?rréﬁ%skofl s{i%s{l?ueptg é)f'lr% kﬁrwl alad ﬁgmggriopgﬁ 18&111@%7 gvt&gﬁ %ﬁmlted to,
alkybgra;nbstltlaéd(@lkylpers vadlls thdsel p@dps ddtedas 0B kPR substituents.
/Cﬁ2q39/000228 ﬂ%% as wel | as t hose graoups
SHTPRATP AISBRAE ISRt gy S¥itade groupy RGinds bR pejditited tonites
cyan@XﬂHWoE Subs@huted URST, ia§ WEINhSthbRCIMPE rechbd atRh € a@&tamﬂegbf ARy
to, fused cyclic groups, such as fused cycl oal

substityenly YT Bampissy Subﬁtefg%rtss Telbde, butyct eot ligntef i e@ircaatwched or
fusedPRAiE sﬁﬂ@ﬁtu@ﬁt@ rf&r@(gﬁnk)ﬁ:nﬁ%'o CYELRA lc%)foalkrﬁ yshﬁ‘c? Q!t%%ﬁ&y éy’cloalkenyl

het er ocycl e and aryl substituents ca ense
spiropftackaddicteyocyelb éexictuding dheteiinll), fused ¢pestoatkyh fipkd sycdn‘alkenyl fused
hetcﬁ)%’&& 'ol ;L%H ﬁrloghgrre%e a%rce)rlﬂgrﬁloggch ?yc}r%a{ké/g cgoanlﬁegplloh tﬁrﬁ:ycge and

are no
andaﬂﬂhmhnsamQMEmphwsbzmﬁmdMQSu&manaies of al kyl

bstltu nt.s ampl e f substituents on heteroc lic
gr Sigdesof éTbﬁa%I%B%C%?%ﬂﬁﬁﬁ grouRp frtsﬁféfﬁwt &5 aplaiss to, nitro,
cyans st ot sibstituy alkoRbkikll am@e%addpe faehed a‘astébz&hmw(}sfﬁa@klﬂ
oxo (| ano a

cl oal kenyl
S““E%‘B@? i JP a‘é‘ﬂ’{}? Pft S“Q%“W\%’F% mcalgdeta H!éféée B ms@d FOeé@ltOe@itaalsed or

fuse®XRIP ELfb‘étltﬁéntéi|f8rYéxa1§Hl|3§§ﬁntoLb@tﬁ$}§d cgl&ﬁlfyl ?ﬁ'@%&c@éd cycloalkenyl
substituents on heterocyclic groups i'nclude

spiropgtachedriieteengyele (exsiyiling heferoarhe thsest cycloalield fusyd q:)@loalkenyl fused
s

hetelgtl‘:l}?rfctéb b{’rfgxﬁébta? g?vh‘gf%lﬁp eknig%ﬁ rogap € [&ﬂk Cy@TeB%lll’ {}?Tr?cycle and

aryl S}bstrtoerm taa ¢Ikaacteh/y$llmaiubmhlylsubsﬁmtdsdo at t ac hed

excludin het.ero fused _

AP Pt GOy Mg B e noe R criso dveloalkyl
or substR@ed afcydalkylMeeslealkdn®! ordliostANERNGYCRARENE YShRA 51'&341' or substituted

cycl oal ' kenyl', heterocycle and aryl substituénts can

t hensel ves be optional |y substituted. In sone

enbodi nents, a heterocyclic group is substituted on

carbon, nitrogen and/or sulfur at one or nore

positions. Exanples of substituents on nitrogen

i ncl ude, but are not



limted to al kyl, aryl, aral kyl, alkyl carbonyl,
al kyl sul fonyl, aryl carbonyl, arylsulfonyl,
w@bkdonywas bonyl , or aral koxycarbonyl . Exanpl esP@f/CA2009/000228
substituents on sulfur include, but are not limted
to, oxo and Cl. 6al kyl. In sonme enbodi nents, nitrogen
alkyhrad wella$ thosharpensaeaisaabavays examigs@h alispk substieents. Other examples
t
of sSSP 1 S0 RNy ERARITALTOR: A0 cvcoally
fused wripddalkanyt, $ysed bdisrbecle nt Ksalreryli wgerg the uﬁg;;mgmi@heda\cs/cloalky,
het er o

cylclg%%clfr{}(b éleﬁgﬂcxc %%nd Egﬂ%@@% § /Cap g{nﬁ Yes%leg)ggcgﬁéy Substituted. Still

otheg BXxmeH] 65T s Ghstifights bh hﬂye @rbﬁpsﬁ(ﬁh@lyk yi$ a gdirﬂhlmﬁmg rREAnisie) include, but
hal ogen and/ g A "hal gh dro )

are pALLNBLeE & h@?@ﬁﬂgpg thSWa}l@dﬁ% e ramale ¥;ﬂhy1%§b%iwemsom

O athfles &4 JubfYstnRAAMStRRYEC A8 lﬁ&@deasﬁqrémo& hmae&to%ycloalm
nore hal o. The term "hal ogen" or " hal 0" as enp

subsiigyted ¢yclogkksk sydenlkonylp pubsigtuted pmwaﬁl@nylf pitrer 9%eel.c. org) cyano,

a5 IS ROV LI PERAC M FLRAR. Ot

exampllemUbatuIy«trmmnﬂcdterma/bbcr grot includenbw@regrod limited toaspeehttached or
t.he.n

fosch B b IS, b7 poinr gl kit Kol piro-

attachzt o pdlydik ¢ apleeattachbdoyc(dalkenyl, dyid-atedhkd héfhecytlld (engeding

o) op SRS oSS TRM bAYESH HEThed . whers o

aforerﬁéﬁtfoﬂmcﬂﬁlkyf 8{@6a3ken9l, BetSrebyRNAW kg seshibhth b'eﬁﬂhemselves be
att ached by elther the sulfur or the nitrogen atom

optiqprdl ysERSHSi no" is nmeant to include NH2, al kyl ami no,
d 'h?‘%dﬁ{é &%oﬁﬂn&%%&h‘&c&% %r(ﬁlg KydubSRYtedn Ezi?ﬁons Ao g and/or
erent), arylam no, WO 2009/ 109035
sulf@ar b@ﬂ@@@@ﬁ 0O0HRRS. Esgrmblﬁ&:ofanban@legﬂs ou pgrogdthimclude, put are not
I r S or
iR w37 o) USSR NG RLP Db G g
alkdrgcagbanylyeamsikaxwhdohyaExampled of soloatiprents ion gulﬁnencﬂudenmn ere not

T T MO R

indepBiRhS§ BOShtiohd1Bloxidiz adl@hitdipt terbiGhysiepinabpendently be

substituents being chosen fromw thin one of the
optigpadlyiapRteizedr oups or from within the conbination of

alph s@he W IRRERI, Eﬁ@@m&&@ypﬁng reuﬁsdgﬂcﬁ h.@ 1%&&%&@1 wa&aikﬂ

on cyclic noieties (i.e )/ | kyl et erocyclyl;
aﬂdéﬁtwocycﬂﬂt aclyge 1941939111 fkxydad/ae alkﬁd 6- merrber ed nono- and

9

oip e A VERIERERE LRl EHE b AclThc St R R Bl hycrony.

f lfsé\dﬂqhiydlgca’yﬁt’ @m?mSub)@i lndrmem s hphooytgll nwigtpiietwhéd from one to
all 2l Fopens hr:]i% e .ré lace?Wth one or, r¥1oer(e::l hagno- and 9- to

hfg FEnoer ede BI pcyc 'C Y07 et es "aftached to the par ent

cmhle teemrfhalegen” by "halot ay ahginyedierh teterd ©rdiloainibromine, fluorine, or

Cutr cI|c |-r| stem For exa n o nal

fodi st e TR O T F s g e FRS lsgpons i ElsRpm 7

sub:itfﬂl&:nf ahb fb\mﬂ@cyldiﬁ&b \refers-to lan wmide groliplatt&hed at the nitrogen atom (i.e.,
"unsubstituted’ moiety (e.g., unsugst i tuted

R-CyeiHolai kg /term | %@wﬂ"traﬁe@do Ribieids &ropp atteghed 3t thgyaghpgylcarbon
atorﬁ”()z* £ tI\YH asogetigto g%H éth SR Lac AR BPLarBAYR1 &B¥tituent is

op | ona SUbStI tuents.
additionally optionally substituted. The term "sulfonamido" refers to a sulfonamide substituent

attached by either the sulfur or the nitrogen atom. The term "amino" is meant to include NH,,
alkylamino, dialkylamino (wherein each alkyl may be the same or different), arylamino, and

14



A saturated, partially unsaturated or unsaturated

three- to eight-nmenbered carbocyclic ring is for
wex@pb®sn four- to seven-nenbered, alternati veCHCa2009/000228

five- or six-menbered, saturated or unsaturated

carbocyclic ring. Exanples of saturated or unsaturated

three- to eight-nmenbered carbocyclic rings include

cycljrhuariyd groupsc Irb@reﬂpylhrpldoymsl aalpidyetl hereinakfepant yhbstituted or

clo cycl oheptyl. A saturated or
“nSLﬁ%%tBECB %étbmg%r boxyl i ¢ and heterocyclic group may
C ORERAS Eradichl ag QeldMerfein Bainy b ah &6l cAimA&Y e6Rskeld dhe OF RUR:
to forma bicyclic group, for exanple a saturated or
unpaifed glegieitsed  ni ne- to twel ve- menbered bicyclic

CRURACYALhA sbstiRRES 51%‘&’18%&1 ?rogf WP or BbY gldups @A BS understood
i ncl ude naphthyl, quino

that thigddfingtionanatedey di @duilmmtygelnﬂcmsweﬂmmwahrplone phitie sigecified
n Wien a
B T
t Mac@ltloﬁﬁﬁibkmhelm (ﬂup's],lc ﬂnhietlest(m alcloylkyg hetemosydigyaryl, heteroaryl)

inclé(%?)ﬁ.lbqng mtgo %te%n‘é%nfg = to @lhlgf:lﬁgé/r nlgcgg{;%lpglgh%srﬂ;sed to the parent
cyclREhSEQGY EdrinG tBY &Lﬂﬂ%ycﬂ@\ﬂl:ﬂ:ﬁ inBisFstéih. GuBititidaehn: Eli&hMét%s also
i ncl ude bi cycl o[2.2 g]oct anyl and nor bornany
/.

5 WO
inclydsfe fo puEmbeptonpcmdd; tobememberphb ltfé’Flh%mml?'P‘??ai’étéChed to the
pare'n{‘(tycm ;ngfety Wcovhl@@t‘ #3hd R;fogfx albl-Rage cﬁ:‘f& 'b}’hﬁé’ sy'steﬂ'ln q’ol' Qﬁmple

e, are used dentify a conpound I's cap
an Ooﬁonaﬂy etrlanttutqd@hwyll hmlaldks, hetsenetrighifed i, lﬂletfplh@vmg S

en yllul.lb d..,I.IVII.y IIIU I.UIIIIIIIIIILHI.III dStT

enzy Cti vty <Bed LQ nmean redu J |t he
fr a~donor | nol ecul e, Sl 'P, a specific

t arlget—npl-ecul e {substrat GL. Forexanple—the
i nhibition of kinase activi ty may be at | east about
1Q%unduBstR R 850RQ L. geﬁltls%bgi‘tuttzd"@ycld&}{@p‘thstntﬁ’tH@ Heteroaryl etc.)
reduction of kinase activity is at |east about
meam ¢ wpieht dsvisfigedaboyethattdoghens %a\@cmy opfiqnal ﬁ%?ﬁtiﬂmltsy at
r
o0on G el Rtk & IRHAEAL, LPRghARR cpocylic
ﬁngbglfoatexaraasa fcﬁﬁ%)amnahmm alteehayivily adtve- dresestme@Befed, saturated

or un r%tgq‘s ca qu}ﬁ; échrmrgeg Qttgr etd \P? rl‘li}sagfrlafte(gﬁ"k? eég]}t 6nembered
carb59§%1®f nﬂé@elﬂanlldélhp}bhyled:yelﬁlzﬁbmﬂ, c'ﬂillebﬁt?lt l’t’.@chopéHﬁylblcgfﬂbhﬁfyl, and
VEGF receptor signaling"” is used to identify a
°y°18]6‘ii’%und having a structure as defined herein, which
| 3 Gapakl & BkatbRtarashbing aWchBteﬁ) Ech@: orbpGRRAL &)‘hdé}ﬁg with another
i nhi b|t|ng the activity of the VEG- receptor. In sone
satugdor ingsTcEclicnup tp é@mﬁ bigyrlig froapt foy P)saynpkr & sayrated grensaturated
AR U RO m AL LERAL RIS o il LEASEr0BRAY roki B
mna terenat [ vnel: ; at1 ?C[hast a }%ul% 909 /om?ﬁ Emng 1c9£1ﬁl, groups include
napléh’r}odmn@lmhd ;B¢ tétiphydroquenal dd lidegniprantl, indarsd, 98%kylandd 1,2,3,4-
tetra%%:@r%ﬁ eI y by" at least 99% The term "inhibiting
am)unt is meant to denote a dosage
SlWl‘feInG! einbocydicC(HdBaGarodynllfd piotip ansubbtitkicd dyeawadt iGsalkyl. groups, the

The, anount of un f the, inventio
two ALy e i BT b R of U ErS ol Gos e p C: Coalkylene
chaiMar YCQE@@BIEH g Hﬁﬂerbhﬁh@ Ogm@péndmwhgetht@ REsHinkad Gtlub@re include
like. The inhibiting effective anount can be

bicyglef %4 Rogeay! radinehengnby one of ordinary skill in the
art. The kinase may be in a cell, which in turn may
be in a multicellular organism The multicel lul ar
organi sm may be, for exanple, a plant, a fungus or an
animal, for exanple a
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manmal and for exanple a human. The fungus may be

infecting a plant or a mammal, for exanple a human,
w@eaoaawBdl t herefore be | ocated in and/or on tPer/pA2000/000228

or manmal . I n an exenpl ary enbodi ment, such inhibition

Is specific, i.e., the kinase inhibitor reduces the

afiht terms Bfinage kahrtatoe' and "inhibiterf (Efﬂ(lratsq)mmﬁ atrel the biep aferusen to

ey SR irme L D FeoeBie e ab ki SRS M fpmace

zwn%han the concentration of the inhibitor that |s

Blar. sy e D RBS SRR OB NS the abiliy of a

klna'sé“fb' tRinkfef a p ﬁbﬂafeeg%'oﬁ&ﬁoﬁ B8 rdMbuld §uRh ¥s AGPI tﬁ'atsidedlfwﬁ: target
| east 2-f | ower alternatlvefy at |east 5-fold

mOlPCGWe(ISUbSHﬁtﬁ)a rFioaexamile therinhibiien ofi ingse aefivilyyiay, beghigast about 10%.
In S&l’lé gﬁ%ﬂl&ﬁé ¥t tﬁé 1nL/§rﬁl%g suglgrefdf? Qn oP Whalhse al?@\flgip% least about 25%,
concentration re uce an unrelate
altelmmsl'ebgat dakt aéf)ﬁté@%, affmfstwekyhelelamabmt i76%, @Irdcalfuenhefsve@/ at least about
0 d fo |nh|b | nase_ £ C
90% e R B ke ehef PR FoRREMi IefadSha dhiiprppvely by a
leas€99ee.CThe/IE sawvabieit thefcorcefiation Wi Rinade inkibieg @hiidhi réduces the activity of

accord%n o the jnvention. In sone enbodi ments, the
ak ”Pﬁsﬁg’s@/i’gft?‘ﬁmﬁﬂh%’tt GHIPERT  Thus, the invention

PIRY kLS "ighi BRSO & HOH rebdptir Qighhlﬁ@" ki \REBE i @G BEdnfound having
activity in an organism WD 2009/ 109035
a stipetpyeeAdorsd hoome 8 hich angsprids Agintheing witep Mg gompies and
1@1915193(&%@1@{1 o!f ARVEGPR 8&&9 Gh & &%lﬂmlen(?sf s@ch%@dﬁ@%ﬂ& activity
conp05|t|on accor |ng 0 the I nvent I'n sone
is atdcdst)ahoneiﬂ“/s altenativehga kastrmbpg 7z§%‘rallmidﬂemaﬁmiy atdaangblost %. In

donest.icated.mamual. In s nts
somf GRS R D T By e R ST it bl FLleda sba”
ambel Rirh "Bihibetiiy el ch@foahi id Beantoaivnoia b dodagasufficiomas Bhse
i nvention, that when adm nis ég red to a %%tlent

mhl‘&hp% Pf lgnzlsH écta/étgl Fga arpﬁ\g}t Sh: eRmpROUn rp tnvenﬂﬁ)@ which constitutes an

"inhiHi@ eV eCan®Iuh @ GHill varydRPER SR o, tHeI@RASE aR@InB Uike.
treated and the resultfs desired. As such t he

Thetlmlplg%gﬁchgvcézpm@@f candys dstermpingd foptpsly by ong of ordinary skill in the art.
te&eF r n be

BRSNS Al 0

multieatipluergawsm ity bej favexatripbna phinch ﬁmgns@n anunipsal,gor example a

mang%]lerﬂteaﬁg ?oerlcjc:a%z:i,lr_rg@% laéut%%r{] ef:ﬁ | fgrg%lggrpag nfectmé a pf gy d e@%&%@ln%
exarhple adgmanfand h@mlcﬂ) ﬂieteﬁ’ﬁb bt toclred tor eﬁ%edn thamthnt drandohrksa.
T e apeuL Lol L e v DUt an DS et BEm e e
the @@1@ o akpdict® &bﬁ?s;fertahﬂozip'[i@té @a@ytﬂoﬁq £8d8etnolcdult,RERAtATN t0 a
angi ogenesi s, ‘inhi bition of

Spe%%fgﬁafggb%@?@ﬁ (SPéstI@geéat % ‘ES’“EFé‘Hé‘t“él th# imlgiver thyn e cancentration of the
inhi GIRSFRIA me%s&@ 'i(d]lblﬂgucre Andth&, Bir8sLn Bloldgfb\éﬁéﬁ“écp Fok Qxefnﬁﬂ@rtlga
t he rovvt vessei such vessel
con‘ae@mtamwé chenhipitar mequirieeh fir Eﬂrlammbzblt@rw nptan@ds @tdeabil %thud lower,
alteﬁﬁmﬁl at 188¢ 5. ﬁ)%‘fo%l %Eemétﬂe@%aﬁ%%‘d[ﬁi\[)&s nd alterngtjvely at least
angl ogenesi s 1s angi'ogenesi s e b%rase {'Gnor
ZO-fakdgbwqehasths boncsltranbleraqmect to preilace dnharglated biblepiabli edfectof

ngod essel s. t hat enetrai |?t28$ﬁ)oth rwi se contact .
hcBF oIECHIBWPTRY198% éh 4Ehod {Qfriihibiting kg, enzymatic "activity,
com?ﬂ’ﬂﬁgilcﬁﬁtﬁﬁtﬁmg R Jkiage Nesh Sl ﬁlhibhﬁl@ repittivel 806hnY @FSElcompound or
ormation in the eye. In _an exe enbodi ment

compptiigyesseding tp dhg wigitigad Ipyorag ¢ ng%melzswa%m@ﬁ@n@m @yjorganism.
Thul e Gl RUTRETS (M AR ERRI AR, BOAPYSE Rl Ry 1y on organism,

75% alternatively at |east 190% alternatively at

| east 95% and alternatively, at |east 99%

Al ternatively, angiogenesis is inhibited by 100%

(i.e., the blood vessels do not increase in size



or nunber). In some enbodi nents, the phrase

"“inhibition of angi ogenesis"” includes regression in
wao b@onemeker or size of bl ood vessels, as conmpaP@OCAZ009/000228

non-contacted bl ood vessels. Thus, a conpound

according to the invention that i nhi bits angi ogenesi s
compriging admuesteyingod the osganismgaroithibitng tedliegiévei aprounppHadrompound or
comégsse acg&ﬁ%% ﬂ*ﬂe lﬁéehu?lﬁrm sﬁglg;eﬁqb&%g{eﬁé %h@@gg%srg' s?%glgmmal for
exarhiple aidninedsictticd gnasungil. olpesnms Iembochmants ahn Orghn,lsm Ganimas| ng

n need of ch t.reat nment

* G dplr reanr R sBRH0E male orPIe HoRsae By Aot of a

comPONAQstithd mﬁ}erﬁfont tlh@t wisneddbdififterell fo § @RMenE EHOIEH the QésSred tHegapeutic
animal is for exanple a donestlcated

effettn g theme%ttfn%ffeéfrb%ém%ﬁiﬁné upeth gheadipqag eing drepigdngRd theresults
des1§:9m5A§ RBQL i tHE MefapettRCe i AP L tteqinfRhf 6L disald £AL. "ﬁfﬂﬁ'ther the
an opht hal m ¢ di sesase, disorder or condition.
thermrlacs effeqt ream theeinhibigion s l@tpﬂﬁ@ ketiviyc Bhes erneunt Oduaswmnnd of the
t o ol a
B A R 3 BRAEAL QUTR0 bR Bl o
compounde shedtidensecstaie aidits i;ewéﬂltaminatage yf thpiptitat m be cleaseiase the like.

d ndi t d t
The S LGOS S TRETT CRAGDSH DI e P o 0T Ry im the
an,perneabll|ty and/or integrity, a disorder related to

retinal crovessel rupture_l eading to foca
h&hBiRS ggRodiments, éé%gﬁraaﬁutt%%feﬁb@wnlagmpﬁ &t és»%ogeaeﬂs The phrase

“1n}ﬁ1ﬁﬁ(‘)m angﬂogﬁﬁ§§ is Qgedaeo detioreasHiRg of DeorhfRRE a@brdid}o the present
or other o hal m ¢ di sease, di sorder or

mve‘@b?m tq resard thmg@o‘ﬁ% oé bl veatetss sughhas dpendhgsselsccontacted with the
inhi 't(rﬁneatggzgm %%&A@Jegl%g(‘l g%sggg’ Egt do %@te gtlle ﬁ%ﬁégnﬁ%&ﬂe%&%&gmgmesm is
tum@xa;gmgﬁnﬁglsmi‘ (h| Iphnasq:l‘égremea'ngtqggtms(s’é[ssotendqd(jwmeals tHevpedliferation of
bloo%rve§se '&A&Sf pe%aréauel 1gtr60 032) aetrv%ge Q(I)an uc&a éﬁug:g gggx{%a&% S ‘fh 3s a tumor. In
somd embodimahts,cingiogyRtie isdabfmﬁial abod)easém’m)rmaabmﬁ b}readye

N dg@”g%(en@%&/g?@pgﬁ%gggﬁ?oge@gf %slarfétar L ngo?éa ty 25% ag tcoempared to

ang@?&i’eél@bﬁhbﬁl@&ﬂﬁd{% blScﬁtD{/és@él@tallt&QE)tNehyat 1@&95@%d§‘ﬂtemat1vely at least
ascul ari zati on, neovascul ar nmacul op

75°/<n é%i%%%‘iﬂya?t ’@P%l?@dwlte%@t% &t legst %are e:slrlﬁ a@llterﬁﬁ%"elb’er@bt@“ 99%.

Alteh?ahb&?% RleEresic Qs &hlbﬁ@é by %O()/yge URe bl@d:{/éé&!l ('jb 4t increase in size
Ret i nal erial Qccl usion ntral Retinal Veln

or n@mbe¢r)singyemepmbeditientst b phnam felvbisen bﬁamg@zgagaalls'bmahlu«;s regression
I ARG, I dus

int s 3e£1 &f blyg Oes%g ag%éﬁﬁ%‘?d&%g&nﬁz)gﬁ ? b &o Vesse . Thus, a

compbmdomemﬂlr;gsrm;he(}nmﬂnsn Dhaeiabibits I@aglagan\malmay 1nduce blood vessel

o T BRpd v G ar Ry 1R Pl o Bt yeptgrowen

Birang hthRahvmbn Acbatss @z:mhuhsd o iklabicihg dméirogﬁfeyls 1n an animal,
Di.sease(CAD), Frosted ranc itis, Sickle Ce
COMREt aﬁ‘%m&gr%o @Pr?é‘imﬁ—léﬂﬂﬁ% Bt ﬁ‘%ﬁa}f it aghg PRﬁ“HCﬁUY effective
amoPht FAKSmpBBErAompOSEENe tREBMEHTOAI PN dnfbdlintenRf the animal is a
aetlologles such as dj sease ge.g. Di abetic Macul ar
mangaglefvh yXangea demgstigajedgparayal. duypages gmbodisndntratheiasigtibisiaguman.
Ol d&AENGHBkihs p[h%dtlﬂ&gﬁeuﬁlg reﬁ%&(taiqﬂy %tnl?éﬁt O@Jaﬂr%hthtafnﬂg Msesase,
or tunours, uveitis , ret nal vascu
disoeded olpcmnﬂlalbm Thephrpa ﬁt)pﬂtlfhhtalofmm olﬂn,thaﬂmtcalﬁeaﬂcj (hsorder or condmon is
.. opht hal m itis inal.p nt epitheliti
mtel&({%ﬁ nn&?aln Ih'f i lélﬁlltycy Flcﬂ@ou c?cg?rdl“igstg nE?J |p§e§$q§ r‘i“feflgon 19 treat an
exudh}ﬁt/d: endi@UihilirhiSatofyedph@athiB Aisea! diSord@Wr icbh&tiork 8 ddbtdet folated to
bl epharitis, exudative retinal detachnent, cornea
ul cer, conjunctival ulcer, éhronic nummul ar keratitis,
Thygeson keratitis, progressive Moren's ulcer, an
ocul ar inflammatory di sease caused by bacterial or
viral infection or by an ophthal m c operation, an
ocular |nflannatory di sease caused by a physica

N a S



and a synptom caused by an ocular inflammtory di sease

including itching, flare, oedenma and ulcer, erythens,
we@eosbheass exsudat i vum nul ti forme, erythema nodPGUIGN2009/000228

eryt hema annul are, scleroedema, dermatitis,

angi oneuroti c oedema, |aryngeal oedema, glottic

oedema, subglottic laryngitis, bronchitis, rhinitis,
impRf&af %ﬂﬁéltv'eé‘s’el PERR i SmaloRINEGH To0i0rarbibleS ta;r%unal mldfovessel

some enbodi nents, thé ophthal'm™ di sease, disorder or
ruptotsnigidingoty foqall hedwsrhge: aldssemtof thé Hidkeaf the ey @-reidtahdisdase, or a
dlse l{Plthaerfro ?99 tli]] t at I 1o (ﬂherdoI ﬁge].ti‘ljnc dlsgatsé AR ea(fehgl‘ CO¥1 I nal

ne, usi on, REOVAsCU ‘auco
r GHi isoraP almbg'dlméntgrthﬂapmnalm}c, dlpaagsrrdrsbailey orr einkimﬂh 1ncludes but is not

ener cor eovascul ari on or
i s B LM e BV ST B reegiion (also
knobiR@s owétt Bohdbh fschlb S 8RS Elated nfokithedegBifer£10A G étl D) Smacular oedema,
age-related macul ar degeneration, diabetic
ageq &lﬁcﬁémtfﬁ%?uléf degqniersfipn. ehstodd “198‘11%02%9’,4 1olpelysl oedema, retinal
dE&J/ Y/ 00028 thy ThUgutet NErak é(xe” dein S @ntral S
o¢ QQ%QQ} treﬁ%ﬁn alnugph?ﬁ ﬁgéasgylgﬁsor ra erous
Ch(mmreztlon@hthy, ohpnomtlanpaahu @bbrmdaprcmasmhglzamm nﬁosmulmgacttv@pathy,
HGOVG%SFL%&I' g@lelcoglr% O% tI'UC? algu%‘l dveélr u% ore 11’10@6;1&1 Sa eg¥ k% yVenous
Ocdlusioanti ®etindl NA R exine O&ﬂlimﬂb neaits) Rdmﬁalah’lefmabcd:lSmGh, Disseminated

Intr%\f?ﬁn%iq rféf o ogaﬁﬁ)énp%fﬁ?q%alget}ng gglﬁﬁ(h%iusﬁnﬁ%h@ngvg ?:Hgdus Changes,

OcFbRhdBAtSyndiohR, tRREhAPAHEL Iﬂfd‘r&iﬁéur!yﬁd r@dabé tiiaseQf Parafoveal
retinal neovascul arization. The phrase "inhibition of

Telgnggeciisp. hbovdResinplaryeint Peshesiong Pf}ﬁl&ﬁ’é@éﬁlﬁo Geagpl Regnal Artery
OccRRidn! BYar@h I@tmﬁomé‘y 'tgccﬁl@i%ﬁr@élﬁgd tAQtebh 919955%&?@) Froster(]i Branch

I nvenhtion to retard the gromﬁh of bl ood vessels 'in

Angiye Sicklo (Cell xRatipbeatime wnd bthgt me@s@bmowlmgs ratgiqid Stregiep, macular
i . vein I

oed%xgév o%lﬁlén é S gg%sg{t gf %er%lzi% I3 ?l.llch af fhrsgasgg %egé %\gara(g%lema) eye

injuey(bxeer}d istugteyl mnga1t1Memrarw kiegenertarleabr))du@dl féracxemple blyh@ury, trauma

eti I n. an.exenpl ar egﬁodi retinal .. )
e au ey Dy S b o iy dahonbylygits. metastatic
oph@aimia @drdiditi¢, eétinabpi ghem\epBkdlitial dog@hétBmisQ Eyclitis, sclerltls episcleritis,
non-contacted bl ood vessels, alterpatjvely at

| eas
optis (Rgpritay, trelFehahay epPye apuritisakeratitisoblerhiriisn 5%qdmeyre&flal detachment,
corneaP8iterd CRufthil ArIQLT MelnYc AtmMmERS keI, T‘ﬁ?&son keratms progressive
alternatively, at I'east 99% Alternative retinal
Mogrsoy tlset ba pfular inBemmetoiyndipdase @@sqﬂ;byll@@%ﬁeh orgviral infdgtion or by an
ophgloaﬂﬁ}l eé@%g&iﬁérﬁggulgroﬁﬂhlﬁﬁu g)g’}gglséa@e ?ﬁé‘é&% ?yo ﬁrﬁﬂ (%Ii %njuxjgrb the eye,
andresywgsnu tamsedziat anoecular mdlaumraﬂ;ory dpees moﬂmimgntdhhg flarep@xiema and
ulceﬁ,o ﬁryjéhérﬁl gf lgr%%ld die (s/vuéré é?ultai%%or&p}%% ma) H%%)awa erythema annulare,
scledaxdendli degmititis! Agrionetnoedbbdumal hﬁyngedﬂmeﬁtrh& di@tit Badema, subglottic

neovascul ari atlo I nduce. bl ood vesse] rovvth
laryngifis, broncpifis, © ‘“H}Sogm(fég’éeﬁlmﬁ%\?%?wn%ﬁlf 8%‘%““8 edjianquce

r 9658 bﬁiBod)fnelth aag oMaRaRic A5QY lalsoﬂalay& cdnliRioh Y@Ml BB is not
provi des a net hod for inhibiti ng retinal

lim{iedbpeaesiriaied Feachan d?&?n%rﬁﬂonaﬁmbﬁtnc re&wmrhyS Feigel edema, retinal vein
occﬁigl%h nﬂe%@%f:ﬁl %lg&oﬁlgf éﬂhéﬁ hyI ori} ?;z &ﬁ%{g&t%g E%anf&gge@eratlon,

t erapeutlca ective a unt (0]
uvedtanms:at meomasglﬁlammom nwnluﬁeranve vltrecsrdlmpethbodi ments, the

arin someI enrlr%od dne{a the hthafr(mgrp c{lﬁeaseI glsgr hﬁgactogg H(grril g{.rrgllgé-related

ma@maaegeﬁ&ﬁtl@, diabﬁldrbtﬁfo@ﬂﬁjdbt @tiedl k@dta. i s i nhibition of
cell proliferation. The phrase

:
n-‘
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"inhibition of cell proliferation" is used to denote
an ability of a conpound according to the present
WO pwenedoah to retard the grom h of cells cont aptBEGAN0DM00228
the inhibitor as conpared to cells not contacted. An
assessnent of cell proliferation can be nade by
C auis, i thg iveiACi8Ad@nd nikMdd f6OREAGE Qch 6 tlllzﬁimiésdlﬁﬁsea disorder or
Coul ter Cell Counter (Coulter, Mam, or a
congiiEip ¢y £ B, COPPESIBE a@ﬁ)@lﬁ@?f}gsth%neamwalams@efl f grentreptment a
thergﬁeugcallyaefﬁg‘!n'fedarhm fof QF co‘i’rﬁ)%ﬁﬁﬁ or %&ﬁﬁbsﬁﬁnatﬁfstﬁ§ SR 0O In some
proliferation can be nade by neasuring the
emt@dmwmhs, \ﬁlet hnigwl iiperwammak dnpakimge tahdomestieated ntahnal.  In some
am&ﬁ1W%% a&%%i%ctgglgells wi th non-contacted cells. In
an ex Fent growt h of cells contacted
Wilh homh em‘bahmlentts JOthe itlserapetitdr effat Byinhibitionedsttindb Yedascularization.

c ar | f non ontac ed
Theg bR R b8Py oLretud e Bou T 1§ Wies 206U TogomEn the abilty of a
compeindAOARQ0 Q’?@Zﬁeseﬂﬂ #nQ&rtiadh ity Rdtatd e drowht of BROAd vessels in the eye,

alternatlveh{ | east 90% alternatively at | east
for gmmplenry blagd wssedt eriganajing fom retingd vgosforgramplgeir¢tandphe growth
of Iﬁ:@vl {')109& Q/L:ésglgr Elngpné ﬁofnnltéhmlt\%gls baY1d ]&%gﬂlg’lg a?onﬁ th@ fnner (vitreal)
contacted cel 0 hot increase in nunbery. I'n sonme
surfaceygdhieretmas, t he phrase "i nhi bition cell
Slr glgh fe%é a@%&geé? 1meé1FI ret1na1 rngcgvlélgctuianze(;ltlotn(_}s ﬁ%%rgu(gg% ta%l g Fst&S% as
compatell S0 rdittab ne@ammmzumd (ﬁ‘mrddnwaged bldolevebdalse mltdrmmVely at least
inhibits ce proliferati [ contacted cel| .
50%@ et o Fraslc v ot teBrigaly ot d=t gy Wiy L 66t bsts, and
altefr@tivdl Ak 188,990 AIRGLAE61yIFcidl Reodbdi®@iizatidnOs U8 By 100% (i.e.,
pro rammed cel | death (|.e., to apoptose), or to
the hinger Ygesclfede GO éncreapq ingaige 19T nupber nénmd@rﬁmrgentfb Hee phrase
"1%@96@8% %n&l%éovés%ul%ﬁﬁ&?'l %éltuhgs felebsion ﬂethle %ﬁfﬁber or size of blood
neoplastic cell™ I's use ote a cell that %oms
ves®lye s gompaed fto gpmmrhactddnblgmegﬂbodlihmm gompdu@d according to the
inve?l?lg él%géél ét§|rfﬁr%¥ gé\:\&ftvas.cgf&ﬁ%aéﬁg%é talilslcclzﬁcgeqcf(l)eoldl velsseb érowth retardation,
blodt}y\mesrepgtawth aresg et induc regédsion hﬁblosdhoml @rdvxah;k of

tact inhibition of gro in vitro, eni nor
c hPS’tth%t‘n"egno’} ROxis wmﬁ‘aﬂé@dgb g’n“% rFW‘a\?un\f}% %‘ﬁar'é’a“o“ in an
anlrﬁzﬂn e@hprisglg adnfiistetifig 6@ RAMINENDTin MREASE 8&dhStréaimit UOtheRPeutically
t hat g recur after attenpted renoval. The term
effeeli\Frasqugh pled PRMPquad 9§ 6empQstie bttiee BNt e s¢remerpodiments, the
anirfiflid 2 Blafohd %@Haﬁﬁ%let J‘@(‘}mésﬁ@ﬂccd ﬁx%nfnlaﬁ HeYkk Qﬁ%&]ﬁle&g tHe animal
neopl astic ‘growth. 1 n sone enbodi nent's, the contacte
isageinpn.is in an anlnal Thus, the i nvention provides a
gg{n] g(?ﬁi? %rﬁﬁqd%tﬁ%ﬁst 't}{%qmq?p%ﬁ! J: ef@ercpis uth%&%ﬂ Xteceﬁ £f0§§&§t10 ' The phrase
"inhalpitienpfredl] prolifesidn'ofs wet o deme&t ameeﬂmhta olf laemapeuttdl mbﬂdyxg to the

pres%gtf 1gv tntlgr? toarn%ly({1 %‘ﬁ@mvﬁ% 85 oeﬂ@ P gct?%\g&lémj r@rén:tog’ g\g compared to cells
not mmdd Aﬂssesﬁﬁﬁfﬂ)f &cliprolpRg b G@Itﬁdndﬁambuntlhg cSﬁﬁ@ed and non-
e 8 | nts, hf 3g@g?l iSG%HFungﬂ The term "cel
confselse £¢ g g&oyfte WL Bridites: oHamy, Elar?é’éﬁthel%“%fﬁoéﬁf‘éﬁr Where
the el RONGbId BRWIE (g ¢ aﬁts%ﬁﬂ Zg8HooYr élkg%)f %ﬂéh & ladsessment of cell
grow h, such as abnormal Iy increased cellul ar
prolijersfip# eanabd made byoweasptiesthe ferasith hw&reqahpm ot ¢dnamraging the size of the
(1.0 e to inhibition and
go?%@ﬁ?ﬁ@%?&fﬁﬁgﬁqgé§9E§¥£%$g%g%t limted to, cancer.
BExXaap krsnodry pmbbdmmhtagrol\xylp efcdlf comnaeal with dletidiEibitdrut retarded by
imte cancer u ncer, . col on
ot 4% 2508 oy o AotV b AGBTORaEcb P Rpra gy & st 50%
cancer | eukem a and renal camcer. In sone enbodi nents,
the invention provides a nethod for inhibiting
neopl astic cell proliferation in an ani mal conpri sing
adm nistering to an animal having at |east one
neopl astic ceII ~present inits body a therapeutically

Y Y L o



conpound of the invention or a conposition thereof.

The term "patient” as enpl oyed herein for the purposes
w@boobh@ops esent i nvention includes humans andP@I/far009/000228

animal s, for exanple manmal s, and ot her organi smns.

Thus the conmpounds, conpositions and nethods of the

present invention are applicable to both human therapy

alte@Bihely &t gEdsh aTS%,aﬁlRJnha@l%lbfoﬁtS 1ea!;tn 9§%rraherﬁibmlmntlsast &%, and
patient is a manmma for exanp unan. The t

erns
alternglivehi jaf deast 9?%eari&h9émtwelyw61{ Iﬁ@ll{f"rr%@“ gsinkiBised hiéﬂ@‘i)%l (e, the
confa@¥UE Eiistdd&ol § dﬁ?gag@{ﬂt utibed. Iﬁi IS&E@%I%E@&H%E&S ithe Ailtase "inhibition cell

organi sm and 1 ncludes at l[east one of: (i) preventing
proltfhetlm"secah@bs 8 retuetidorip the ryotbar o1 sing,of Wntmdtqeﬂsj lag pompeiesifo non-

B R L e

contditad) esdiseay mdudeate B@ltadtcd c(elllt<) undﬂ’gobgrt)wﬂgetahhuon to undergo growth
dlseage st at e,

aredy PO R PREGTISGF AR () Froplop ray pheraapgeroti cell death

dip$ &asEensiodinfontd, ¢ contﬁ@élﬁée'ﬂgs 5 RGPRSE @l The SHAPA stic cell” is
of the disease-state, or aneliorating a synptom of the

usedjfosienate a cghdhat phowsrabgaans sell gfowile ghisomiesimbgdimentiethe aberrant cell
gm\geh%%aasr%oﬁlaafceceuay ‘fxﬁre@?edeéell @ra%l NQ nplHE tOmSY bk BGyperplastic
di sease.” I n sone enbodi nents of the “present iInvention
cellt heplichgahivsa lagk ahcoatichinhibitfoprof eseatitip Ievitio.reereeh tuharcell that is
1ncapgﬁnqnﬁlé rengftstgm ma%n? rP%%trCéln ee)r( %nﬂ) hea % &g%\?ee Pt; @éta gsé( n vzvo dand that
maydeturdenattempge ;rerimi}dy "Dheltqht "tu@mn&hs" heakd to, deﬂetx Ihe 1nduct10n of
ati on, i.nteraction, the

cell §6§‘%‘?ri‘tﬂ¥‘nﬁ%?eafl?1@nhg{ll%lt {"P’i‘i‘ﬁm O(fef’ BCOP TS 219t E‘[ﬁ ecessary,

amgl sothd EmRRIAERE ieddonalbled c¥ ishn bR BAIAR EXREME WRBhA@IN (REvides a
by one of ordlnary skill in the art. |In sone

methath deri freattng, at9rd profifesativer degarhigr, conditign t ifreft aningyl, comprising
adnﬁlh&eﬁﬂg@,anaaﬁmﬂa%ﬂ HREJ 6F Such QeGrent Rendkd, p%@tmﬂfeﬂwnv@ amount of a

di sease-state in an organlsn1and I ncl udes | east
comppendofr coinpysitiqni dfithe inprtion.vin satme pebodioentsi the aramplgpa fagmmal, for

exa%@l@ 20Bhial e8 m%l 121 Om‘é'eﬁl%%ﬂﬁ{eﬁts,lqlﬁ% gr?%?li %%Rﬁ‘rﬁal{.my be

rou
pdihe m:mr acte,ll prohferatls'a bllsemgual contltian'’s teemeradt , to treﬁaf t@lany condition
charé?}%%@eﬂ lgerraeg gf&%"g‘% ,gs.llc{l hagr?bﬁgﬁ@&gﬁgrg?sgd cglhﬁgrngroliferation.
Exaa@les _E §\Icﬁ reeldl ptd[llfdrﬁ% rIdddadey oi EbnditibaS@hénable $&€tnhibighn and treatment
incl g RSB IES tof aR ESUTORC S RPFOR §eByer ncude, but are
not GRIYH @, Bré&t gzin%@ra , cafldes Aot &inéed OreS@NEHntdrOMaddel B&cEd Brostate
but are not limted to, systemc, periocular,
cangea {quispiataagd renah@ana@a faserediprabodiments. A invention prejvises p gethod for
mhﬁ:n(?xﬂg %Ep]gsfn@ rceg )ﬁﬂmeleatlol? Yi£ aﬁi ra(ﬂ coﬁllf)gglﬂ Jaﬁl%ﬁﬂt g to an animal
I nj éction, t'enon, transclera i ntracanera
mWmemémmnakIwQMQ%mnmbamamﬁon1mémdvsm@ﬂawm@dﬂveﬁéaweamomnofa
[ O i stration other
“mmgB%CQ%%%éémﬁonOrgaﬁéﬁgmo?ﬁgﬁépof adm ni stration for
0 m}nte hartipatieit't asadmipbngd hedelnl fobthe pnpases aif tlmqnésemmhﬁtnedn includes
b killed in the rt an i ntended t
gy R OB TG RTER S TBL S A0S P TERTHS | FS Gifeompounds,
confpIEI06HsERA tnsetifds off %e%r@s%ﬁmﬁlvd:dﬁﬂéﬁ Rfd HPlicdbRoatHOhuman therapy and
adm ni stration for ophthal mc diseases, disorders and
vetesigayi applisagonsn & spaee %@mdewms tepRYISH 1t A Byl fprrgxamplegrhuman.
' Atk @éﬂnts ke %ltmg" nﬂr@a én‘?’n or I%E: hQé qg&&%&%%&&&%’ﬁ%% eatment of a
system cal [y, “or ot her net nown to one skilrfeq |
diSEti$€est?a¢ in antqngmmSp’atan@mluﬂ@I at bWSt mge ol (i) preveuing greydisehse-state from
invention

occ?rg % ég p%}flc%l‘%r ﬁerﬁufg%ﬁ%gﬁ{ ig 8;@%15803%3 o t‘i’ne disease-state but has not yet
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opht hal m ¢ di seases, disorders and conditions include

topical, intravitreal, transcleral, periocular
we@ewpaeoss val , subt enon, intracameral, subretiPel/CA2009/000228
subconj unctival, retrobul bar, or intracanalicular. In

sonme enbodi nents of the present invention, routes of

beeladjlﬁgr[US&I &saaviap itff G mmitlzhg:\ﬂheru@easasta&aﬁ@,qmnM@ of eiietalrd
on |t|ons i ncl yde to |c§ adm ni stration (for

arregpif Y eRpRe iy G vy fis Gfase- e v SEYSIRETBHCTSiogyof symptoms
of tlﬁ?‘(ﬁ@éeestaté’ loR hm@lorhtHa aAYRPRAMS I thS 81BN BN G é@drsal or regression of

injection, periocular "injection, intravitreal
the dipgasestpigrsucipicelisninajing &F curiglod e dispaseny ssopomindssts of the
oSSR DN G OB B IE R o
exaldplscaém&ﬁn Ai ssdmdwnsn thn drt,(}rdndinudntsrfsr sy&tcinux:l\@rsus locallzed delivery,

intravitreal tion riocul ar. |
nee. i St ERuer B Se8y e B A s iloB e Ao P hgseverty
of iRy RBEIFibn, iekty, %Hyﬂféﬁxece@ﬁhry, hd a4Ckd a%bertaﬁiaﬁl@tvslrlthﬁoﬁt&ﬁéQﬁpdrﬁ\ﬂdﬁtatlon
t he Vltﬁﬁg *ntravitreal% under the conjunctiv .
by qng ghegHpRDREL ] ipdhg art g pme enhediments. thedernsy tepae), trem@@ or
the filfte a§1§:§e@ hérein¥BASE th'é R@atrRRSH i Rhse KEROR af %P%?nfgﬁrhﬂﬂ Includs at
may be in a depot form The conpounds of the present
least eneei((iDofiiiX andrivd abave. whi ch are al so within the scope
of
| r%/dtérﬂhlﬁtgﬁ oﬂﬁ(ﬁr}}oh% thaﬁgf: g{sgz[oggsg 81{6(%&@8 ?P @QH{& 191% gjpﬁy any route,
inclhdingiwithost lumdaos,tpamdteta;b dralc$ublieguak tremsd proel, ttopisd | itsanasal,
. thereof,.unl ess .ot herw se.i ndi ca term,.
iebigSEGE0 of it EEE 1856 Eh R PE “RoRbiped Oet - Brignarco.
admiddisiered sradat énoligly iledhospitd) settifg rlgaame el bellifEntQ ag@Rii®ration may be
cids and bases. In addition, when a conmpound of the
by ths @rabiepte. | nventi on contains both a basic moi ety, such

AExBibleBOf rolie s RthidiGraioR YoriophtEn¢ dibdibAadiM 8ors @rﬂpconal'ﬁons
acidic noiety such as but not limted to a carboxyli

inclyds byt arewjot hrémdotﬁssyevemmé?m@alm, getrobylhgr, éracanaliqylag, la‘iﬁfﬁ“tfal
injefi}%ﬁoglF h)g%élw% 1Q'éé}cgﬁb&)t ﬁrb%neﬁ\‘& 1%1?1%{6&1%1?1 sf’dﬁt%ﬁiorh ?rﬁﬁas Rral,

intrgcemaliab isubrﬂ@amemmOmtmnmmdumﬂasedﬂehta&eompboﬂ d@;hcrabutes of
admgéi%?a%og z)télelp Ye?f;,l](%l ! L& althéf fo acfgg(ianglglsa%tlsoga}% &h%aﬁmg méuatlons
willibe knswh at ¢0®ten@ﬂate<xhyl’ dnfelsblﬂéd mnhsireqsl andinedndedaty bbevithin the scope
ed during preparation. Salts of the conpounds of
OfﬂFﬁgﬁw%HggﬁpP%n may be formed, for exanple, by reacting

a If UTROHIbdDhentd W tRY RERA inl MMBRN rb Q8 IMaliiirddiratiG RN OphtRdImic
aci d _or base, such as an eqU|vaIent anount, in a

disegses; disordegvandsenditiensiipelyge temcal rrabcogpmetsyabyngestion, infrasiregy
injebtibndbr AR SOL S FBEE, Wi dnakAiRWedh thy rﬂe‘ﬂ%?kllldv@r%'og@ skill&¥6n the art
conpounds of the present i'nvention which contain a
to atpaiiqn faomengyoculsusiigans but not linited to an anine or
ag ¥(§rh&%tﬂ% eg{bohlmegé%(f’ C}]% pHsgg ﬁnJEHtYOHf Ry s%?@(ﬂ?inwfrgt%n% r
variety o nic an norgani ¢ ac | : anmpl es of
cmh@@deQddmﬁLdmmﬁahmmiunﬁhmdenmbétameslﬁ&uﬁhaasnmhﬂseh
perloculgTE ?onjun{:trwa% Isuet Oglclgl rlacgam%(rgql fﬁﬂliﬂ%@l&ﬂ? sg? ogjung ng? ﬁ?ﬁog)élbar, or
1nﬁaﬁmﬂkbﬁtes aspartates, benzoates, benzenesul fonates,

bi sul fates, borates, butyrates, citrates,
C &W %ﬁllg)g %ﬁfﬁ}aﬁ’@Eﬁefl H\éetnggn routes of administration for ophthalmic
dlseﬁéég | QREN-PHARLARI AR Ede Sl YERRRLESon (for example eye drops),
odecylsulfates et hanesul fonates, funmarate
systgrmw@dh@pﬁtmﬁgmffesexagﬂpgbe enabtprhmtsaphmue)s sumemummwalamegwn periocular

. h . chl ori des,
lmeﬁﬁﬁfgﬁggﬁi ngégﬁéggg?%§%§é§¥gﬁ§droxyethanesulfanotes
(e g., 2- hydroxyethanesul f gnates), | actates,
mal eat es, net hanesul f onat es, naphthalenesulfonates

(e.qg., 2-



napht hal enesul f onates), nicotinates, nitrates,

oxal ates, pectinates, persulfates, phenyl propi onates
W@ 2009/109033 phenyl pr opi onat es), phosphat es, pi crBCBEEA2009/000228

pi val ates, propionates, salicylates, succinates,

sul fates (such as those fornmed with sulfuric acid),

S L[hfsmnablﬁbodiﬂhar[ti bﬂhéﬁrcsdnhin@&yi@ﬁﬁbﬁﬁs of administration for ophthalmic
di qu ul f opat sucg gs, t03é| t es,. undecanoates, and
lsﬁaﬁeé @ers copdipBURg LIt e ag rassEipi, PEHQRYHY Frusrtigmiaas
gmﬁﬁﬁaaaamann@gﬁdic moi ety, such as but not Ilimted to

a carboxyllc acid, may formsalts with a variety of

or'gafine cmPRANES pfhe presasisyentipp, apintpGYANDBOE® may be into the

/

vitrEak (1%2&19811)0 QRELthe cgﬁﬁﬁﬁ'&? v gﬁugéonﬁﬂéﬁ&af ﬁéhgtzd ﬂg@ gyejge?robulbar)

amoni um sal'ts, al kal
intq the plersn vadet thep@msls |Oﬂiifcrs>al($® Tmbk)abn may lssintahlepre tfarin.
S a]l'hte%of% J}ldggf tf\?g&lse%mn%g qlon P& ts ﬁ]aﬁ %3os\§lﬁ})arps1thg §cope of this

organlc ases e, orga
invieioz aR bfereass todi oompbmizne»fyﬂeameﬁesn, for’reydmpllaansbmp@unﬁfoq) Fomshla (1),

Wit h abi et yl t hyl enedi am ne),
heri arRyPioBs RGN RSaie frege 1 bt AR by ry e Hesdicatsd y
amrhre@&m ‘%ﬁl@ts)? AdstefpMybdh@Bih N@ndtes 85dis Wdlordsic M1QIHRE with
ysine and the |jke. Basic nitrogen- contalnln? gr oups
IHO%%}C /@ pagaBEacids andipases. dgefditon, sihema a@npcumép E fyasent
i AR ST ol o DRty b a1 B o nidasote, and
an a(C@lcgmomyrﬁchha}sl but d@témhyeld to dcdnbuxy'hamdd ctmlmﬁons(mrmat saBy’ ) may be

forré&fgaglgéfbaihﬂ}l ded. v gﬁ? t &eg*rrnnggalg e)gﬁ%ﬁsleg ﬁfira}és )Pﬁgpgpg %Tlly acceptable

(i.c.hedn-wes ((ehilgting domnzsllor amdnqa:hneaalabhydalogw effeles) phyélﬂli&gically
erm " phar maceut i cal

acc T Rl el S| €l B . gtion o
purllﬁeitﬁ)lnmtebhﬁ'hdﬁ $iiafy & eRbRly DI G R é)?eﬁa hiavibl. YS#E of M€ compounds of the
. abhove- |gent|f|ed conp ounds and exhibit mninmal or no
nveHaRERY 88 frsd den eé@liﬂe 51 DYIFAGHRE & comRaymg 08 the resenjdtyention with an
amcud! dfSacide bidesuchHd ar?erqﬁlvaféht drﬁdﬁﬁ ﬁga ﬁx@d uﬁ%hfﬁas oh8f mﬂch the

with inorganic acids (for exaﬁg drochloric: ac
salthRrEeiBIlAes A &0 Acddrieous meﬁiulm ollawedby lyplbfolwthom ic acid,

ni | ts .formed w

or"[gg Eﬁg&?&l?sﬂ%ﬁgﬁ%&&gg Jng%lz%){l (\:ﬁﬂ:‘ﬂ %am a baFIC m01et)( auc% as but not
limitegrto am ammaor @Ipyrs:hnmmmmmlaaﬂe dng, medyi fernasitel w1th&6v@f1&ly 6f organic and

e d nni ¢ .aci d,, pal mojc aci

Bl OIS Sy LIRS e PELTEL LB v
acetanacdl or m@lpﬁﬁahaioeiaﬁld fos ek dn@ie, Grifl@gdadetiomid) aagsatek fDfh fes,

t ol uenesul foni c aC|d and olygalacturonlc
sseciicy: Bt Behodes befernselopNar HORUL Damiey BISERp ses,

camghlc&htef Rahyhossllfofatés) YMbpeNtatdpRHRonatel | dig o el Iagdéa?ltsulfates

specifically include the quatefnary ammon
ethag%ﬁu{fOI@FeSt figaraiisnglpephentnrates.-glyographesphate, hemisiifatrsoegprapoates,

hex;ﬁlokt)oé;l;r ;hé&e}ﬁctg%kfch)! ghgdﬂ):ﬁg%n‘gdéssh}%r&gﬁipi efxycﬁ&yefhggésﬁiganggs (e.g., 2-
hydméyqshq@é@ijﬂon@mtlectatmmmm|rmcrﬂmmlfomn¢sf mapathelenesulfonates (e.g., 2-
napl&ﬁ%%féﬁ%%ogategCm&ﬂfnlgf?—:%(¥1}1t & ééﬂqghéeisctlr? gzgﬁéﬁ%&e@ phenylpropionates
(e.gg B-tphatyh;roplmatasambosph&es; phﬁit@ pibENES dtoionales) RANTRES, succinates,

z and d| henyl acet ate).. Anot her
sl S S350 B G PORHBAGY A0S e B et Ghaeyanaie,
tolu€RBRfonSted1Ehch £ RENR ) dnReHREAE NEd tHeQikk he present

i nvention. For exanple, in some enmbodi nents of the

i Abeermrpynd S&Dfé}éﬁrﬂi@%mtmmtml@:wmh Cerain an ecifip oomedy, such as but not

accept bIe

R e S S S v R ABE SR Wl PRSP

the present invention presebdt in at |east about 30%

enantioneric or diastereoneric excess. In sone

enbodi ments of the invention, the conpound, N oxide,

hydr at es, solvate, pharmaceutically acceptable salt,

conpl ex or prodrug is present in at



| east about 50% at | east about 80% or even at | east
about 90% enantioneric or diastereoneric excess. In
wa@a o/ 1ebddi nents of the invention, the conpound[/CA2009/000228
N- oxi de, hydrate, solvate, pharmaceutically
acceptable salt, conplex or prodrug is present in at
Exdngaestof ahpegaltd E%ude atneninat daite lalkak inetat &dts sadhaid tso Q8% 1@h@m and

altern t about 99% enanti oneric or .
poifiriyE B ol oSt B Ao BrlC W R alts with
orgaIﬁN Bf3td @6t example@gandamibed) ¥h s bsﬁé‘aﬂﬁﬂe@ dicd3lo¥ R ylamines,

09/ 109035 PCT/ CA2009/ 000228 sol va

AMiage Hotmedarithy N At bisidehireabieayl) eth)é@ﬁéla@i@%rN'meﬁU}“Dg
gluéa%uﬁcrseﬁﬁﬁgthﬁf}) %y@éﬂﬁ%&sam)ﬁt?ll dn¥ines” ﬁﬁ%mt fﬁHﬂB Qeid SR as
Conpoun S I nvent | on may have C centers
arginmg/ lc‘ﬁi?mg@@rfb‘t hkéb Basigmétrdgen-cerdaini|g groups mayl e gixaternized with agents
nder st o d b h
sucfl §solg§'ri[etis:)olk Znﬁlgdoe% %z%egﬁ)yé, yg PLopyT ? u c‘é lcﬁltonaesnlfmm‘s |axz:d
1od1de&a,9chdkﬂcsu]fajme(mgcdmmhyg dteoi, rdnlmty aﬁﬂn‘.iﬁi’rﬁyl sulifees), Mot Bhhi@Malides

al so rlse far s e conpounds
(e GOER MERD 4% P EEEb BrasSisng Kot ARy GO (.2
bcnzmhwﬁl&nethylraﬂonﬁ@a; @Rdothée i nvention enconpasses the
enantlonerlcall and/or diasteronerically pure
i SUTHSP&h eé?lﬂéb%ﬁﬂ& oPlisBRReutically acespigple sd 0 1S intgndof teymgdrosalts that

retafll B8 H%fr@@%fo‘gﬁ:@ll Ac}{w%n&ﬂ G ve eﬁltlﬁﬁr ggurﬁig Ghy exhlbltfmmlmal or

COﬁpOUﬂdS and racemc an m Xt ures

no upgetired G’-ﬂfﬁi@iﬂml efﬁag‘ts Exavapigslof such salttmpdadet batraremgy limited to, salts
S or. ereoners
fon%%hﬁ&bp%%ﬁg& '[JF )é{g efxa\%F? nhydroa ofig 3%19 qﬁfag)f?{ongﬁg/cﬂ sul(%urlc acid,

phostihagt erié oirer lacldmnd élredlike), anasdlts fcﬁme& S@th okdanRQBEs such as acetic
Oun IS present

of the invention ]
acid O T eorigli el A SR i RNy omic acid,
palrﬁoﬁe e&&,,al difiic atid) paglutabeutid QY BRRMLIGTEE ASd, %ﬁphthalensch}JIfonlc

di astereqneri c_excess, or even in at |east about
acidy g wgwcc%éﬁ peiplyereaplénmifecidandypelygalactiiqnisgpig. Other salts

1nclﬁdﬁ%@ﬂfnﬁ‘ﬁ%€ﬁtﬁal@}f adcBfablé @l\’a?é?ﬁdr? Balts kG 9%‘3%‘& el iPfhE E{? NEhich

in at | east about 95% alternatively 1n at ['east
speayBayly Eichide ithsrrpptemans antherdere selofithé ﬁnrmxlae@ﬁwan Gvherein R is
L [ I t Loneric
hyd‘g)'gglg e egyrgérn%cl %)??egél%%eﬁ&h ul%P eres’br mlfi?iéo‘%e’ ~O-alkyl,
tolumee@ématel metbyitsulﬁmamagplfhmt@ phdswhﬁe @it cﬂbmqutd: guﬂﬁetslbemzoate
? race m1 rnms, can _he resol ved by
succmat% a(aﬁ ate &YGH[& ma]fegtf 0 gtﬁ,pclltéate figrirate; aa%g ate enzoate cinnamoate,
marﬂelysaeadehm@ite and dipk@aradéthtey) or crystallization of
di aster eorreag derivates or separation by chiral
c OPQIAT BSRYS ABNS YIVSRIAR. Proviges icaRIPQSitiRma ForBpfisi g compop agcording
to tHegestid 1RRhBEN §r Bxdnt}E, IS I dnftBdinfeA0 o @ ihRntion, a composition
precursors/internediates or fromthe racemates by anhy
Comgmqs aisrererRd nwxidensidiais, sef veiethemmaceyticalit accémable salt, complex or
V& lohPBald JEE& BRg30 th %
P o021 BT S i et BT BBt 2
enantoynstie pi digsiarearmericEnessprlosemt emhedimentont Gk soveitival thd eﬁnpound
fath The te
N-ofI0 3 b TTREHAR S Rt e UR P, S apig G ioar s prescntin
leastcaboall 5964, laylelod nicbed 80%, @ cear 4t Il@ﬁt ablliti S0P, dnafbnitgiciod diastereomeric
cag@bl e of %fﬁ%gay ‘F‘g t he act | ve ingredi ent when the
XCBY odriEige B i 8t 1EF BRIl RrESRRAU GriN-0¥1dB) hediate, solvate,
phariRb@aisAlyiccdph®] A tt] ghpldr P Ewdﬁjgfw s Pkt Tkaé&'a‘&&ht 95%
Pr odrugs can be prep pared b gues nown to oné
alterggtivielyead 1qapt apones 98 vt aHdFH@YQ@tWFly(ﬂﬁ iﬂaq@bwtgé%@lmtioynem di fy
di QR:BM%H&& SR ven,&o
S These )%ngl félg&%ljnctl glﬁnﬁ%sgoggrﬁépd% neﬁg%e\?ecf’mp%"alggeroéfdg hydrate,

or| ginal functional groups2by routine mani pul ati on or
in vivo. Prodrugs of conpounds of the invention



i ncl ude conmpounds wherein a hydroxy, am no,
carboxylic, or a simlar group is nodified. Exanples
w@boopnam@siigs i ncl ude, but are not limted to eRCELCA2009/000228
(e.g., acetate, formate, and benzoate derivatives),
carbamates (e.g., N, N-dinethylam nocarbonyl) of
sol‘{’uyej pbarylaoautleaﬁymmdptubtetslamrmfnpﬂaﬁ oY\Grodi3 94 JrO8ABEs a substantially
009/ 000228 groups in conmpounds of the present
mc?W@@H?“ﬁh) ami des (e.g., trifluoroacetyl am no,

ac&tnyd @fipdands ol thd ifeatidd ﬂﬁ@}) haveé ’dﬁilrdl Reéntdrb kl/or H3Smetric isomeric
ounds of the invention may be adm ni stered, for

Cené% prd Zisomerslpandykisdo pe eelersépod thaéfhee&\@ﬁmrecmwnpmes all such
optfcglr Badfiodid, BiabréGisd Oy %@Qﬁ&n@%gﬁgrs Oﬁ“hﬁﬂvéﬂtl\éﬁ also comprises
ydrolyzable amde. An in “vivo hydrolyzable ester o
all guiemepo thmars of the hempawndndiscbesed bereiai M’hege @mmoom@s orﬁ the invention
ar naceut
1nclg%:{gé}9{5 %ﬁglge%éj @}e elt?\ren ll&g %nc?éggg%r enagt rrlleﬁ‘lccltiy },?thrromencally
pura rsbmais of Elﬂ:&i}compomlde,dhm@laﬁM@ﬁale;nindaﬁ Iddtst@feoﬁleﬁ@h? lenriched

I har maceutically ac bIe esters. f
il Ry OB I CBa RIS Al My Craneey & syl compounds. For
exafﬂpleh @XM‘H@ishbbh)may@ld@& KRRy b@ﬁﬂﬂﬁ)‘iﬁéY§ or d88{eRlomefs®d compound
exanpl e pival oyl oxymethyl ), phthalidyl esters,
of Fégm@s&pefr YaraRiaboe bﬁ‘?‘ftﬁiﬁ?mer@lm CRANIRIET @&tcesss Iy somg. |
emﬂodﬁﬂ&lt@&qﬁéﬁln(;@hrtl@ﬁ’ L RYRLURY Is)present jn at least about 50% enantiomeric or
1, 3-di oxol en- 2-onyl met hyl esters ( e.g.
d1as$ergq;11¢13¢| exgesg-ixy ptdgzm doupsmypnantiomeric oraimstereomenc excess, or even in
I @x
at 1&11 ogtydg) a/r %ﬁt;‘l/(f}lg e ﬁ?ﬁ?%@é{l}g@é éxcess SOOF%II'?E e ]bO{hmeH); of the
1nveqmpn ctbq: campeuodisipoosynt g atligasi zrbohhé%,ahemﬂumd&n af leddn hl‘,iout 98%
zabl e ester of
enalyfOrEiHs oF ipetHEp BRI tiRan T et B gy ey e Syl emingeric or
diadtéredng@itiekce®8t er s such as phosphate esters and
aﬁiéyhoﬁ yal kyl %thers and related conpounds which as
S Cghert RETE mreeny HIRYEAGRIage e St sfigyration. The
racdi€ BAh9\Wh Belre SV HyDBy R Ridthod ) ¥EhOx yfoxgéxng{ﬂ e, FXARL ES
of a-acyl oxyal kyl éthers include acetoxymet hoxy an
cryspalbzatign,epardfiop op piysializaiop-of dtaptesegmeric dasivatet drompavdtionvy chiral
r
coh?ﬁ:}]ﬁé &a{y]ﬁ %}Mﬁg BhE ; n%}l{ F’&{%%en %Ea g%’?"% ofb%hngd e;’ﬁger géxmg from
ch1rgkmgqurstom/19t¢rrb@}mcgnr fimnothp leeayhtacist anly, sultablld(metty@ca Iinh:hml)ﬂg without

. ive arbon sters), dial kyl car.
hml&ttl?ﬁ%@v%n?l % %egn ?}l)ha&% t)eog ﬁam ) ngtat?% 9|w1t?ta8 Oé 1<§;@y active
acichfahmmli)&systamkaﬁoﬂl aI kyl am noacetyl and
Cﬁ@» gyacet ng gf of substituents on bhenzoyl
i ef BEFECgY 61%1“1 B PIPEFuSs PhepPmoHRds P! tlferI@Yﬁnaorr iThe term
“prodintg” QMRen A OB rdrésedt ar@hﬁﬁhlﬁﬂ%vﬂéﬁ%oh@edt 08 cArrieRfwhtth prodrug is
czmeﬁ;ﬁ%ltlon of the benzo ring. A suitable val ué for ‘an

irgsasiedhosive B}géedgﬁ?f dherghe BrodBgpoministeredtiea mammalian
bjleftY KR
e
known teerpyakilled pg @p 2 Thq!qe prchipgies ghharallyi mghifyyippropnate functional
| R

groxg% glg%r?l%({%)ﬁ}{(ltl Oﬂgesgl%%gllfg(ﬁ H%c%o%m pgrou slljlowev vel é?%geégte original
funatioeatigeaips bpmuen«smampiﬂytlommabo& IP@odiillingﬁ Ediﬂnﬁ‘cﬁlhlds of the invention
il P ERE G Pt Ea i MO S P S G e is modified.

ExainpR% 80prodigd 181u8s baf ark K&t 1GAMRWIBHSs Rfg. t0GaR! BIEAL, and benzoate
i nvention include, for exanpl e, hydrates Thr ougho

deriyaiwyes peaghamates s snN. et vivamnecadonghef draxyroe am e rﬁlrmabnal
substituents are identified. Al so enconpassed are
conbi nati ons of various enbodi nents. For exanple, the
I nvention describes sonme enBédi nrents of Din the
conpounds and descri bes sone



enbodi nents of group G Thus, as an exanple, also
contenplated as within the scope of the 25 WO
WQo®91193035 PCT/ CA2009/ 000228 inventi on are PONPANNNS00228
in which exanples of D are as described and in which
exanples of group G are as described. Conpounds
groApia rcdﬂnp@mﬁﬁoﬁlhepﬁﬁﬁnodﬂv&ﬁi’oh) ainftis (d)y efiflu@BadtyPathi€ Scetylamino,

andf\@gﬁ?efj FornruIa(l) GZ A/ DM(I) including

ates sol vates, pharmaceutically

aCI}%FHofH@bﬁqu af ths ﬂnv@ﬁtﬂd{ rﬁﬂysbeadaﬂunﬁt@l@@' f@?(éémﬁ)ﬁeﬁsqgf)r as3Modrug,
racem ¢ and scalem c m xtures, di astereoners and

for gxparRls BrHbs Db rewrivo Kbl exter os i Ebe bydsel ytablsmntifie An in
vQOﬁﬁH&y%[@ésﬁll bBeipofiti &f RIRLion Q%tﬁhﬁg c rgg)%# &fhy droxy group is, is,

cycl oal kyl or heterocyclic ring syste
for exanmie, iaghatimagewsigid bt dcteptable aster Whichtiohysirdlyute rethd @mhryor animal

bmﬁﬁ{) gfﬁ%ig% CtFG]%drenMam or ZE.‘IC(%%E S%lq%)llﬁlb lﬁ%g%hgtagty?gcegtagle esters for
carb‘x:euy‘m&rlmié car@mbxmmm @stéry $4.2 Mnethbityediethy8), CPU, Aka@bY ¥ xymethyl
esteés e?gtTl é%ﬁlgﬁp&g@yﬂ}g{%néﬂlﬁ gah%laglayl e@egg(;jlg_-ggclﬁlglpglkoxycargonyloxy-
Ci-6ellet taes {4 om- t:ﬁﬁ)hgmwab%?nﬁy&hqu @éla(ﬂrﬁu}&dh&%}r esters (e.g.,

Q= | kyl
5 H&H%rﬁ?%;ﬂlo’@#%u?pgraﬂm@thﬁl Me‘?%@ihor«mqémnﬂogyedwﬂ)estgs (eg., 1-

R0 gy ﬁppz%é e
compou@ly o€us Jayentign. - 0- Co_Csal kyl

gn lz)w (h%%ﬂ%eg%s&%ﬁg%ou\ﬂ% &56 a&% :k@)fdr(?xé/ group
inclogd¢siinorgdnlig/essubaich taiplodphatedeatesd and a%SZlbxﬁﬂByl ethers and re%ated
T AR TR  —
hydrd&ag-gefiml EX&mﬂlé%Qif'aoi@io&yal%g Reeistidl gl abat)g&@&y&y &hd 2,2-

optionally substituted
dimeghyiprepigaylongy estleaxycdy e¢lection oOwaliteylydrobyrable mster fprming groups for

hyd?&é?%;ld(lﬁ&éta?g R\?—ﬁ: w&ﬁ%@g&é‘é yF'and sbﬁ%%t%& (B% gl’ld phenylacetyl,

alkoxyGHBINYNRS QI(VQHZ)/] c[afKO@HE)est]arxX @Ky dR@Amo yI( 4B} (v, V-

dialk§l%gogtﬁg§-§%%§a%%ﬁﬁt%%%ﬂtes) N, N-dialkylaminoacetyl and

cart{ollittyNRISGhle ChiSubstitizon lsRAD et mCIGHEmbNRSR({ oG hifekdo linked

dently rangin
ﬁOI%glhgbﬂﬁogeelﬁaﬁmglviaga? Iﬁg y]l&;ge} ggﬂp tQIt}Ted3e po? r)l- gonsmo%/l of the enz%yl ring. A

suitable value for an in vivo hydrolyzable amide of a compound of the invention containing a
carboxy group is, for example, a N-C;-Cgalkyl or N,N-di-C;-Cgalkyl amide such as N-methyl,
N-ethyl, N-propyl, N, N-dimethyl, N-ethyl-N-methyl or N, N-diethyl amide.

Upon administration to a subject, the prodrug undergoes chemical conversion by
metabolic or chemical processes to yield a compound of the present invention, for example, a
salt and/or solvate thereof. Solvates of the compounds of the present invention include, for
example, hydrates.

Throughout the specification, embodiments of one or more chemical substituents are
identified. Also encompassed are combinations of various embodiments. For example, the
invention describes some embodiments of D in the compounds and describes some

embodiments of group G. Thus, as an example, also contemplated as within the scope of the

25



26 WD 2009/ 109035 PCT/ CA2009/ 000228 n is an integer

ranging fromO to 6, x is an integer ranging from 0O-6,
wa@bdaoenomss vely 2-3, each i is independently 2P@r/C32009/000228

and the -(CH2), noieties of the foregoing R38 groups

are optionally substituted with C1-C6 alkyl; R36 is H
1nv@ft10n(a€3‘@<)rﬂlm7m WET &lafhpldd DSl ar@ s idBdcaB& adddngdiHigh examples of

mOoO t th the proviso that when R36 and R39
grogp ot eé"c”tbéidhed to the same nitrogen, then R36 and
are not both bonded to the nitrogen directly
through an oxygen; each R3¥mpoyndndependent!|y sel ect ed

E ré&%oﬁngﬁ% ﬁ%?‘@t’_@l&le% té%lglo%ﬁﬁae?&gé‘qu%sa (l)fl%lrmula (D:
CH( NH) (CH2) nC1- Ceal kyl , -(CH2) nQ&H2) aC

C3- ClO0cycl oal kyl , (CH2) CI_—ILN (CH2) "

O C3- ClOcycl oal kyl and ~ (GH2)™™" CH(NH) (CH2) "

C3-C, ocycl oal kyl , wherein|each n is an integer

i ndependently rangi ngPfr#m 0 to 6qpnd a is an integer

. rangi from?2 to 6, wherein the_ al kyl and cycl oal kyl
inclygindN-gudesy h>tdﬁaé65f Wi Phyrmacputigally pecerplle syitsi rypdipesand

con§IB&t thektb Anddac@iR a0 sdiRhfc mixglen %ﬁ%&%hﬁrs%ﬁ!i &fhGmers thereof,
substituents; R39 is selected fromthe group

wheteiisi sting of H, C,-C6 al kyl, -S02-Cl-CBal kyl ,
Di & i
<G b sl O 8 Safeidbrgms grigion
GO BHR Y g 4 DtaZpdh f3Didr i©6ptidaylly substituted with 1 to S independently
- %@%ﬂ?l Coal kyl -OH, -C(O -CF3 and -
& CH( Cl1- Cbal kyl ) 2] NR3R3 and a protecting group

M is sedptionalpr eibaitited RREMEAdTYCyRIE MOietygr oOUPS wWith the
7 Sprow so that when R36 and R39 are both attached to the
< Sive nitrogen, then R36 and R39 are not both bonded

Ar 5@ 5ttH € nitinibeRE@Fbrehtic 8 gls%tén'i‘ rv@ﬁtgﬂs @ﬂl&%ﬁl{'ﬁ%ﬁ)stlt{ﬁ%g w?th 0 to 4 R?
each occurrence is in ependent or -

goupuehd occurrence is |ndependently sel ected from - H

G1sai‘§¥o£‘ﬁhqg?nwheréﬁwh R3 is independently selected from
gr oup consi sting of -Hand R4; R4 is

(3@11’@896\1%(3( Sgach RI3 is mdependently sel ected from

U'f.ﬁ (i%c% Qro%lotﬂg ﬁ)tug ggnswtln -C (—Cré%gﬁi-ﬁﬁ SC&@]%WFO)N(R”)—,

optam F\@(I:IO) smbmtm dntallgtl grolip bf fhebiveeiensened [ag8uf R Wptiomally
R20 is independently selected fromthe

gr&ﬂﬁ%&@ﬂg?g ing of -H, halogen, trihalonethyl, - OR3,

T$£ QRtedRdm msg@hgmﬁan oﬁﬁ@b@ﬂ%a cﬁ?&lﬁ?@o -Cy.Csalkyl-Q, -O-
5(het er oaryl Cl 13
P( i@()( SEYICEATRYNGR)- aléVhanoé’y dlyliStOkdarand HGSHYR')-Co.

fr amuRyit @h&eindhd ¢ £ i€ LAl -C6 al kyl are
op%’%nél’ Iy cindfch CalSH ShAMIMy Ayl o

whepgiir/ CA2009/ 000228
each R*® is independently selected from the group consisting of halo, optionally substituted C;-

Cy alkyl, -Co-Csalkyl-(optionally substituted heterocycle), optionally substituted -C,-
Cealkenyl=N-heterocycle-C;-Csalkyl, optionally substituted -CH=N-heterocycle, -
(CH,){NR*(CH,),R*, -C(0)(CH2);NR*(CH,),R*, -(CH2)NR*(CH2)[O(CH,);}s(CH,);R”’,
~(CH2);NRC(O)(CH2){0(CHo);OR’, (CH,);NR*(CH,){ CH)Y(NH,)(COOH), -
(CH);NR*CH(CH;3)(CH,)R” and -(CH,);NR**(CH,);COOH;

wherein

each j is an integer independently ranging from 0 to 4, alternatively 1-2,
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In sone enbodi nents of the conmpounds according to the
present invention Dis an aromatic or heteroaromatic
WO 20vg/189933 em each of which is substituted w tPCT/CaR002/000228
i ndependently selected R38 groups. In sone
enbodi nents according to the present invention, Dis a
n i iftegd rAMRIRETRE0 thet eroaromatic ring system each of
which is substituted with 1 or 2 independently
* i elees e frogk BGpdtermaivey e’ enbodi ment s according to
emﬁhﬁl&&$§ﬁﬁhﬂ§@¥§§%h@n Dis a 6-nmenbered aromatic or
nmenber ed heteroaronatlc ring system each of which
theu - Holibmictiat edhevordgomedy” oiprdepemivesty spbsttebdwitle §R38Ikyl;
36 S @Fme enbodi nents according to the present
R ?%ge%ﬁt cd ﬂ” is a 6-nenbered aromatic ring system
whsahstltuted with 1 or 2 independently selected R38

i ments according to the present
n3 gﬁ{}é‘ﬁ?ge{)ﬁmglﬁgl oy ggégenber ed heteroaromatic ring
witB M&tﬁ(ﬁﬂlso&b}hﬁ}ieh REBdW’t fre bo@rattdchd HARE SRt dged! Qhﬁpﬁ?e dnd R*’
In some enbodi nents according to the

g]%(?tﬁ %H‘W@Ht“? e nitpygpsdigectly HsoHeBaB @XvESher oar omat i ¢
each IRﬂ-ng %ﬁ%ﬁ&lﬁéntﬁl%@}%étb& HBn%q-I Wt #SXP L&, gﬂﬁéﬁ%@' I?gtcl Hikyl, -

sel ected groups. In Some e
WHQ@G&{&(NWMQ}E; Cenlkyd, é@HésQIé(@NH)f@m)méieglkyiuﬂCHz)nO(CHz)aO-

SRR oA crl R Mt R R eyfodkand s/ VO
NEH%GH(M{)(G}]{MMFCEb@chhﬂEylHWmem&a@f 1|1 8ah ﬂ;t@eﬁmge%shgently ranging
bstituted with 1 or 2 i ently se e
35% plo 4 adt e isRpdandies %m fio gh‘ﬁheﬁ?"ég’é 5 ARAeyEloalky!
B1d1§1e§6f the f(ﬁégofrfg(l(ﬁ Eﬁ@ﬁ)\l&g{r@ U%O\IQI éu%ﬁtitﬂ@d 9 oneer}Mife.
NON N . NNTIN N 2

mewé%ﬂw%stsd P@W@@%}ogl 000228
? is selected from the group consisting of H, C;-Cs alkyl, -SO,-C;-Cgalkyl, -C(O)-C;-Cq

alkyl, -C(0)O-C,-Cgalkyl, -C(0)-C,-Cealkyl-NR’R?, -C,-Cgalkyl-O-C;-Cgalkyl, -
C(O)(CH2)0.40(CH;), 40C,-Cealkyl, -C(0)-C,-Cgalkyl-OH, -C(0)-CF3 and -
C(O)CH[CH(C,-Calkyl),]NR’R?* and a protecting group used to protect secondary amino

8

groups with the proviso that when R*® and R* are both attached to the same nitrogen, then
% and R* are not both bonded to the nitrogen directly through an oxygen;

R” at each occurrence is independently -H, -NH; or -OR%;

R? at each occurrence is independently selected from -H and halogen;

each R’ is independently selected from the group consisting of -H and R*;

R* is (C;-Ce)alkyl;

each R" is independently selected from the group consisting of -H, -C(O)NR’R® and C;-Cg
alkyl;

Q is a three - to ten-membered ring system, optionally substituted with between zero and four
of R*: and

each R? is independently selected from the group consisting of -H, halogen, trihalomethyl, -
OR’, -8(0)2R’, -S(0),NR’R?, -C(O)OR’, -C(O)NR’R?, -(CH,)o.s(heteroaryl), C;-Cs alkyl,
-(CHy)aP(=0)(Cy-Coalkyl)o, wherein n is an integer ranging from 0 to 6, and the heteroaryl
and C,-Cg alkyl are optionally substituted.
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NNNNN=NNN CND~ N=N, N=N and wherein the

menbers of said group are substituted with 1 or 2
w0 pabepensent |y sel ected R38 groups. In sone PCT/CA2009/000228

enbodi nents according to the present invention, Dis

substituted with one R38 group. In sonme enbodi nents

of I.nfjshme I@fnibsﬁﬂlkntis Yo ﬁbrgpbunﬂh @@goﬂlah@w Ehrc]: pﬁ?&élil,tmdlydeﬁtiqn D is an

I m.dazo or  tetrahydropyrjdyl, each of which is
oG O KA AHOMRSHITE SHETD. BB APy BBt Gt o dependently
sel idUPS groupd) Some enbodi ments according to the present

invention, R38is O 11 O OOCGOCt O~~~ O-SCN<N

CNn somg embediments perorkinesto dhepseenta nyention ddisdingr ¢-tenthered

L .0 % Rk . it ' 38

et e Y S B O LB B RER b oy selected &
groppesent invention, Dis pyridyl, substituted with 1

or, 2 independently sel ected R38 .groups..!n sone .
erBSBT P& REN PRI S ISR BRI R 5T BRTbg omatic or
6-neyitietbd | hetefilafigitic tihg eystént, RachuTaviR®8 s sUbBtita@d®yvith 1 or 2 independently
len‘%gggrrents according to the present invention, Dis
selqetf z8YPS; substituted with one or two R38. In sone
enBReinBeRbsdiReH9 hétoRtnd 6 thd1ReRAGRRAloh, BYRRlLABbdAd fomatic
__imdazolyl, substituted with two R3§ In sone
HingFystsET AEtigted fwithheorgrindepandently sshacted R ™ Gobps.
tetr. ' Itk i : r
oL ERBRKELA becpl b LM hilnbon PR ¥BHbGRE | o
het¢ragtepeticiing Jyytemeubstitetd fwitrh or Rhedegersiant cetesies R hgowfs.

C+ Lkyl . -(CH2, )J N CHz) J(. .NH?) | s
(Rt i ooy i) 1 tpcrpyibered
het¢rugrQinAfi ROy stemChibyithisd 94 €H) 2,iiRBPermvht]ly selected R*® groups.

supstituted heterocycle). |

Sae Bb s SO plehasuith: b v BRoBeh HRaCinsising o
|

i fdependent &sel ecffed from [the group consisting of
CH I kyl[| ML )::??39—%2)?\' _H2) | PxG2) | RO and
- I )?,i NR39 Q}%_QRS QZ,V\D ZZ@}%OSM ?E}?
PCT/ 009/]QQQ228 N N N
RS LSS S SO S 8!
N -N N
NILN\>_§_, NILO\%;, le\%g, LN\}E' &E' EN}E
= -N -0 ~ -N -0
O, [ O+ O [Ty |0
-N -S N
[N e B G N T
N=N : d
N, | N-g- NN s
NZ/NV?, :n\d/ L\}_E ,

wherein the members of said group are substituted with 1 or 2 independently selected R*®
groups.

In some embodiments of the present invention, D is selected from the group consisting of

N N

Cn [Ch in
A N N
G G O

, N=N s
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In some enbodi nents of the present invention, each R38

is independently (CH2)jNR39(CH2),[Q(CH2)1],, (CH2)) RO9
WwW@r009(1@2y | NR39( CH2) "R36. I n sonme enbodi ments BET/CAZ009/000228

present invention, R38 is -(CH2)j NR39(CH2) " R36,

wherein j is 1 andnis2. In sone _enbodi nents of the
priesent . i nvent R38 i $ )NR39( CH2) 20CH3. I n
soré:gﬁ%odi me@éf t he &gﬁ gnt inyenti on, R38 is -

( GH2AH NFROLC ')\ rrv’r*u') HH(CH2)--ROB—n—sone

I\IF\\J\J\\JI \J\ oA Il_/

en%ts cf</ -prese ventipn, R38 is
( GH2"NNR39( CH2y= aatt?) i ] )j ROP, whereinj is 1, i

is 2, and x is 2 or 3. I'n sone enbodinents of the

present invention, Dis pyridyl subsituted with one -
thrngtiljs W gsapqégrouma[r@ pyhstifuted| yitlodeor 2 independently selected R
gr0u§SCIZ)JNR39(CI—|2) R36, whereinj is | and nis 2. 1In

some enbodi nents of the present invention, Dis

pylnisomE embediments besdrdivig th thermeesent(iGH2)ion\IRBD (sﬁﬂdﬁbuled with one R*
gro k&CHZ) ;] x(CH2); RO9, alternatively one (CH2);

9(CH2)i [A(CH2)i]x(CH2)j OVe, wherein j is 1, i is 2,
anld syme smBodimeids of the ﬁmmt fmﬁﬁﬁbhmﬁrﬁ sheBfl, pRRIYR [rﬁﬁ@ﬁ}lyl or

e e N .

priesent eﬂnw@lﬂéﬁt@abco@mg&o mérﬁr&)éllu isHhgs|, Rutigd by one
- Co- OGaI kyI (optl onal |y subst i tuted heterocycl e), for

xanpl OBaIu - (hete ycI e substituted with one
o |rren s I‘é/p\fce@ent @ﬁ%tl on,
yr| bSI rln oneN--N

¥j NR39U )j CCIH I n soié enbodiirept s of\ﬁ(he
pr esent invention, Dis pyridyl substifuted with one -
( épmmm@@er@r(tqud@(g@ﬂﬁpmw invengom® ie pha], senstistedfwith 1
R3® present invention D is tetrahydropyridyl
Substituted with one optionally substituted
- rispinh embadongtd @corndmgso e pessbodiveridrs Do pyig], puiesiandd with 1

j . Nt | Di tetrahydropyri dyl substituted with one
mj%{%ﬁ%ﬁﬁ’f %—ﬁr 6 In sone enbodi nents of the
pries@ng emlmdanént:oncadhg td me(ﬂ)&&aityﬁveﬁﬂlkhﬁ Dty b yWstibk i A& with

Ong‘?% Coal kyl and one -(CH2); NR39(CH2)"R36 I n sone
“éhbodi ments of the present invention, Dis phenyl

subsdmé &fhl&dhrﬂéﬂt@ac@&ﬁm to the present invention, D is imidazolyl, substituted
CH2)JNR398(CH2)|[O( )|]x{)CH2|R99In some
withpRsgHitweRt s of the present invention, R39 is sel ected

f ;Iﬁ’ %&@&nlﬂfdﬁﬂ&@&@&ﬂ%&'t@@le Pé‘serl_lmv(eg%( %DQ%wg?az%UfysLbstltuted

xanmpl e, -
w1th@(0C§ -Ci - Coal kyI NH2 -802 I\/le

- G %&%@é&& e;qfé ﬁl\ll 'or‘f,g%is d ' stituted with 1
R @@Ip CA2009/ 000228 il n s%no?% ' enboz?j:fé?@iﬁ?fg
(F:) (_I)IE 20?12 erﬁ%%?nq%nl or}the&?’r%eht%gée%l‘ug %j?? %%@%ﬂ%ﬂlw from

the grodp eﬁ@@l@ﬁf@'MW(CHzLNR (CHz)J(CH)(NHz)(COOH)
(CH2);NR*(CH,);COOH, ~(CH2);NR**(CH,)i[O(CH,);J,(CH,)iR”, ~(CH2)NR**(CH,),R* and -
Co-Cealkyl-(optionally substituted heterocycle).

In some embodiments of the present invention each R* is independently selected from
the group consisting of Ci-Cs alkyl, -(CH,)NR**(CH,)[O(CH,);],(CH,);R*, and -
(CH2)NR*(CH,).R*.

29



In sonme enbodi nents of the present invention, R39 is H
or -C(O-Me. In sone enbodinents of the present

w0 pooenodoas, R39 is H I n sonme enbodi nents of tPET/CA2009/000228
present invention R36 is -Ove. |In sone enbodi nents of
the present invention, RO9 is -Ov. St In sone
enfacdingenbsdidbntt BEthp pes@ninvefitaNédch RS iMirddspdidentlger ei n

d
RO Rt T HhoRRRE AR S, | n Some.

enhQehEeRbsdiRbnt PRhPhRIEN InveMEaNR 12 QJL(CAE)Nlﬁ ‘@8l eRYeFherein j jis
fromthe group consisting of phenyl, pyrazine,

lagdm isdazi ne, pryim dine and pyridine, wherein each of

S al'n@ dIBQ glmf!)dlmgﬁltg @Ft'hP ?resenp ﬁ'fv&gﬁ)ﬁ'l@ ersWI ﬁg&?}{‘%@ﬁﬂ%@ﬂ

pyridine 1s optionally su Ituted
griospse emhodmmams efrbodiesainyemfont RE ipr esent i nventi on,

(Cﬁ NRY 8H§T¢tc%éﬁt((;@5§{lgdy substituted with 0 to 4 R2

Joup Y with | or 2 R2 groups, _
al Ihemnabmwhmelws bhth@preien@fnvanthﬁ] R*idn sone enbodi ments

r I nvent i, i.s. phenyl substituted
(Cl—%,{\lﬁ]{ ?lﬁﬂﬁéf (G ifxrH ﬁ@xﬁﬁﬂi‘?@‘“dﬁ%l ris 4 ﬁndséhsez ¥rbodi nent s

of IntsBRe %S&ﬁﬂ%ntb Bf/tﬁQREfeQé?lt 1n@eﬁt§)nsl§| @%51%91 sfuBthth@tthnQU p
consi gSt I n

CH NG FCHDR Y, altrg e RE G TG OBV i | S s .
i e AR Lt
(Cl-(zmjziﬁf (CH N O(CHy); M((IIHQ()J aR,érMﬁMely@ne VN NR2 VNUN VN N I |
e O
VNnNoye @nbodiments of the present invention, D is pyridyl substituted with one -
(CH2)NR¥(CHo){(CH)(NH,)(COOH).

In some embodiments of the present invention, D is pyridyl substituted by one -Cg-
Csalkyl-(optionally substituted heterocycle), for example -C¢-Cyalkyl-(heterocycle substituted
with one oxo).

In some embodiments of the present invention, D is pyridyl subsittuted with one -
(CH2);NR¥(CH,),COOH.

In some embodiments of the present invention, D is pyridyl substituted with one -
(CH,);NR¥C(0)(CHa);0(CH,);0R>.

In some embodiments of the present invention D is tetrahydropyridyl substituted with one
optionally substituted -CH=N-heterocycle.

In some embodiments of the present invention D is tetrahydropyridyl substituted with one
-C(O)(CH2);NR*(CH,),R*.

In some embodiments of the present invention D is imidazolyl subsituted with one C)-
Cealkyl and one -(CH,);NR*(CH,),R*®.

In some embodiments of the present invention, D is phenyl substituted with one -
(CH,);NR”(CH,),[O(CH,) J«(CH)R”.

In some embodiments of the present invention, R*” is selected from the group consisting
of H, -C(0)-C-Ce alkyl (for example, -C(O)-Me), -C(0)-O-C,-C alkyl, -C(0)-C-Cgalkyl-
NH,, -80,-Me, -C(O)(CH2)9.40(CH,),40C;-Cealkyl and -C(O)CH[CH(C;-Cgalkyl),]NR’R?
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R200 0O HHH V NUO- V NYO- V NYO- 10O ONN R20
\NNNN O OC7() 00 and O O In sone enbodi nents of the
w@e@gaemo3s nvention, Gis selected fromthe groRQI/CA2009/000228
consisting of HHHH20 HHENu N NUN !>R " ~NYN O
(RRO)t 2 TONOO and NUNII O In sone enbodinents

of Intahethar@ﬂﬁ,atmdnwﬁﬁé pregent Rvéion ot i eRkcted QHl‘nttH@gr@ﬁ}thﬁlsmtmg
consi st n% ﬁﬁla E%cl opro yI | soxazol&(ﬂ
of Ky eFanidey QM eRaR S i - R gt 3 Nigiiio y1
CYyalseik Teﬁﬁbodlf'i‘l@l%s eVt BREGH: }Hventfb‘ﬂt ROR& Y é(@)‘? Md tut ed
W th between zero and two . I n_sone enbodi nents of
t hla spme swhediingnte af the presat lryelpiv@n&i isdptionally
%hfnte léﬁ)ggdl}%rtxtlsq of t?lggreg{nt Enwgnt%%q{"’ ¢ fs LTE embodi ment s
resention i's cyc opropyl In sone
en]ln(sdmaembsdxmﬁznts hethp pesenirvemtionnR &t i0Nie.Q i S
tetrahydrofuran. In sonme enbodi nents of the present
invention, Qis pyrazolyl optionally sgbst ttuted with
one R20. In sone enbodi nents of theé S nt| i nvention,
h R20 |s..i ndep dentl sel ected fr gr oup
SPEF Fmgodimentpp %ﬂ’f\?ﬁ‘j nvERHORyM 1S hal o (for exanpl e
whétkin tri hal onet hyl, methoxy, - 32 WD 2009/ 109035
PCT/ CA2009/ 000228 @) NH2 het eroaryl, - COCH,
" 1pIRSpiNg-he poict € alpghm d-C(ON(H) (M), - C(O) N(Me) 2
+ réentSHR MBint M‘att%&l{ﬁ‘?en?%b@d' ments of the present

I'nvention, QiIs substituted with one R20 sel ected from
- Ap=son¢ R@)}lemn@ts hi/the aresentrtvhigion, At i Ségﬂﬂ@i fsorb dhti greupt ensisting of

pheglglé£§}§a§é%?%%n%?ﬁr?@ié%ﬁ%nﬂ?@%%ggg\g em e?c tSQtrIIC Isetu Pﬁenézwtpyrazme

pyridavie&ytpiryimidifg irdl pyyidiaz ol qpkipnaills@maszinitqd widt 0 tohd Rizgbuyfs.
f 8%%)1'?% gléﬁgdlﬁ\{\lnﬁls}g H? t:llg Hgg%lg nlé/erﬁi?gn%? 18 phg}ﬂ)%u&%ﬁy gubointuted with 0
to 4 R1 gags| Merrdkivél§ it Yoo RaB YR b, alteRGR1yOkitNO] 168t 2 Halo.

substituted with 1 or 2
In some embodiments of the present invention, Ar is phenyl substituted with one halo, for

example one F.

In some embodiments of the present invention, G is selected from the group consisting of

313 313 5 R13 R13 313
N-__N N N\ _N Q
T Sy Sl
o) , , :
R13 R13
O and

In some embodiments of the present invention, G is selected from the group consisting of

H H

N N~ N N H H
- N kS _N.__N
< I @ (R),., W @ (R?9] = Tor Y,
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i ndependently selected R38 groups; S Ms N Zis -0-;

Ar is phenyl optionally substituted with 0 to 4 R2
w@e@apel3d or exanple with between zero and f opeT/hAab@®9/000228
and Gis selected fromthe group consisting of R13 R13
R13 R13 R1I3 NyN Q N1rO1 1| Q 0 OO0, 0 R13 R13 R13 NQ

Qand OO0 wherein Qis$ optionally substjtuted wth
fF omHD tbl‘\i/’ependentlﬁse%ct ed R20. II'T,\LSOF}E

Jof the preg yon, Dl kg
b5t \@ﬁted Wi th -(CI—I?)S?N%(CI-E)J\R?@ E ‘Jf ‘“’Q
CH2) NR39( CH2Y; [ O(CiH2) ; ] x( CH2) j R99

CEal kvl /hof erocvcle nnfl ohall VS
CAT I\ T ] =4

2

)
ub ted with

oxo)Ci_B)gg_El—V)Jl‘}lRS%-pHZ)ch" ”H >/©
)21 O (D) (60051 S ¢ s N7 7S

nyl optional I subst,itute

(7]
I+

[om

D-: Ar

- Wi
R2 groups, for exanple one F; and G is| 33 WD

2009/ 109035 PCT7 CAZ009/ 000228 RI3 RI3 3 RI3 NUN-Q
\ N? 0 or 00 rel leopt ond |y

su SHWG hth from G E? ndentlay Q

R20 enbodi m=nts he esent 1 nvgntionm, D
I 8 pyrldyl sub’stltuted with -(C 2)1NR39 CH2) "R36,

- (CHR} - NR3O( CHR) - [ O( CH2) 1] x{ CHR) | RO9 -

(6er y (het er ocycl e I_§ubst H ut ed with %ne oxlg)

- j COOH

(CF2) | NEBO( ﬁ(R@-)l)(N&E ) R0 i s| Bl

N ; I's -0-537 Ar is phenyl (aptlonailnﬂy sub |tQJt ed
wWth Oto 4 R groups, for exanple phenyl substitut ed
Wi

th

In some embodiments of the present invention, G is selected from the group consisting of

H H
H H 2 H H

NN~
iLLL/N\[OW/N\[gZ/)?R zlS/N\g/N\v LLLLL \[g \G/__(RZ))LZ

3 b

and

N. N
Y

In some embodiments of the present invention, Q is selected from the group consisting of
phenyl, cyclopropyl, isoxazolyl, cyclohexyl, thiazolyl, tetrahydrofuran, pyrazolyl, cyclobutyl
and cyclopentyl, optionally substituted with between zero and two R’

In some embodiments of the present invention, Q is phenyl, optionally substituted with
one or two R*°.

In some embodiments of the presention invention, Q is cyclopropyl.

In some embodiments of the presention invention Q is tetrahydrofuran.

In some embodiments of the present invention, Q is pyrazolyl optionally substituted with
one R,

In some embodiments of the present invention, each R* is independently selected from

the group consisting of -P(=0)(Me),, methyl, halo (for example F), trihalomethyl, methoxy, -
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one F; and Gis R13 R13 R13 R13 NUNQ\,N~f N--Q 10 or

O 0 wherein R3is H and Qis phenyl optionally
wGaaipstiodoss ed with 1 or 2 i ndependently sel ect eRCTRRA2009/000228

wherein each R20 is independently selected fromthe

group consisting of -P(=0 (Me)2, nmethyl, halo (for
C(@pafypheerodryl, (t(DOHaleHy-C(OD‘H{zhCDQOMeCC@))NHEL)(Me) -C(O)N(Me),

eroaryl, -000H, -SO2HN2, -C(O NH2, -COOwe,

an MNeH) (M), -C(ON(Me)2 and - SC2Me, or Qs

PYIha3Rk ¥inbodinkeMo 81 thY predds iivestiRdQW §ubstitiRl Wth on®R>* Qeledted from

clo | | obut yl t et rahydr of
PrO¥XiompihyLinddnathasved wi t h err:e?hy);l O o 'S
nitﬂ%gllng%mﬁdlfﬁfentﬁ Bﬁb&&é&@ EHVBI? (§2 %éenﬁ suBstMEd Wk one -

substituted wt
PEQOHR)Y ) NR39(CH2) ; [ Q(CH2) i ] X( CH2j j RO9, -

_C?&%S%Jle %g{ﬂhet g0 égrl' ynkx)%xtltiotn e1sd pyvr\élztoll']yl,qgo(?(ago)iﬁ)oi thiazolyl
subét@h&ﬁj“mﬁwéﬁdﬂbyl(aﬂ)(Nm)(m RO9 is Ove; St Ms

N 34 WD 2 O(g/ 1090?@ PCT/ CA2009/ 000228 Z is -0-; Ar is
phBrfgme sHPPEmant BB VERi th 0 to 4 R2 groups,

D if §h i ﬁh&msi 1 SHR&hh ARV Edeh oPWBidh is 8MifHed with 1 or 2
IR? el%lgﬂ;ﬁr\ﬁ oyr vvher}téll rﬁgl%“ 'S I9| aél K |s1 W
indggeaflnyly selgdted ngé%lﬁ% enbodi nents of the present
inventian, Dis pyridyl substituted with

- Co- g6a) Ryl - (optional |y substituted heterocycle); St

M N [Z s -0-; Ar is phenyl optionally substituted
M th 4 R2 groups, for exanple phenyl substituted
Z1s -O-;

Ar is phenyl optionally substituted with 0 to 4 R® groups, for example with between zero and
four halo; and

G is selected from the group consisting of

R13 R13 R13 R13 R13
N N N _N Q
k¢ W g Ny Oty
oo 0 ,
R13 R13 R13
O and O O

wherein Q is optionally substituted with from 0 to 4 independently selected R™.

In some embodiments of the present invention,
D is pyridyl substituted with -(CH2);NR*(CHy)4R*, -(CH2);NR*(CH)i[O(CH2);l( CH,);R”, -
Co-Cealkyl-(heterocycle optionally substituted with one or two 0xo0), -(CH,);NR*(CH,);,COOH,
-(CH)NR¥CH(CH3)(CH2)R™ or -(CH,);NR**(CH,){(CH)(NH,)(COOH);

D
s

T
) =
=N
M s N
Z1s -0-;
Ar is phenyl optionally substituted with 0 to 4 R” groups, for example one F; and
Gis
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one F; and Gis RI3 RI3 NUN, 10 or wherein R13 is

H, and Qis cyclopropyl. In sone enbodi nents of the
w@e@gaemo3d nvention, D is pyridyl substituted weTCA2009/000228

- Co- Cbal kyl - (heterocycle optionally substituted with

one or two oxo0), for exanple -CH2-(5- or 6-nenbered

het ehq;gy%lg,yl subst]i t ut ed th O 1 or 22 ox0); St Ms

N Zi's - i s [phenyl Ropti cﬁlal ly substituted with O

tOni R ps far examfl W substituted with
and G s 35 WD 2009/3L0gP35"PCT/ CA2009/ 000228

R13 Rl@ NYN.®® O adr wherein R13 i's H_land Qis
wherginl @ fsraptigally Isnbssione! ittt Pen ﬂ@perﬁhﬁlyﬁﬁbg@m{ .

|nent|on 0..00 Nr ON ~N NDis

py i AV “Sh %9{“"? t%fg‘e%%%mmvem“’“ or & NS Ms N Z

D nsSpynﬂ»yl sumlmtsd pite nsctHzoxNRP mmwé scmmmﬂ%(eﬂz)mot@ﬂz@,h(@flz)ﬁ”
Co ééaF%Hg{lete ocycle sub%‘r)l(t%pg l?hh ?))lijo St I(tC ;)_)J R (éI‘Pz)JC%IE)H or -

(CH,);NR*(CHy){(CH)(NH,)(COOH);

RggisOMe;
S /Jr
2
M is N
Z is -O-;

Ar is phenyl optionally substituted with 0 to 4 R? groups, for example phenyl substituted with

one F; and
Gis
F|{13 FI(13 R13 R13
NN N N-_
@ e
O or © O ;
wherein
R? s H; and

Q is phenyl optionally substituted with 1 or 2 independently selected R*, wherein each R% is
independently selected from the group consisting of -P(=0)(Me),, methyl, halo (for example
F), trihalomethyl, methoxy, -C(O)NH,, heteroaryl, -COOH, -SO,HN,, -C(O)NH,, -COOMe, -
C(ON(H)(Me), -C(O)N(Me), and -SOMe, or Q is pyrazolyl optionally substituted with
methyl, or Q is cyclopropyl, cyclobutyl or tetrahydrofuran, or Q is isoxazolyl substituted with
methyl.

In some embodiments of the present invention,
D is pyridyl substituted with -(CH);NR**(CH,),R*, -(CH,);NR*(CHo)i[O(CH,);]x(CH)R, -
Co-Coalkyl-(heterocycle substituted with one ox0), -(CH,)NR*(CH;);COOH or -
(CH);NR*(CH,){(CH)(NH,)(COOH);
R is OMe;

M is N
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Gis RI3 R13 NyNQ Oor wherein R3is H and Qis
cyclopropyl. In sone enbodi nents of the present
wo pwenedosh, D is pyridyl substituted with PCT/CA2009/000228
-(CH2)jJ NR39(CH2) ; [Q(CH2); ] X(CH2)j RO9; R99 is Owe; St
Ms N Zis -0-; Ar is phenyl optionally substituted
Ziya-h 0 to 4 R2 groups, for exanple phenyl substituted
ith one F;, and 36 WD 2009/ 1Q9035 PCT/ CA2009/ 000228, .
Ar §§ RhenyeRtigaily SRR Vih 0o 4 Jparams i %xar@?ﬂreheaﬂoﬁuétwged with
onB:Gh@propyl . I'n some enbodi nents of the present
invention, Dis imdazolyl subsituted with one
Gig, - csal kyl and one -(CH2)j NRB9(CH2)"R36; S Ms N Z

s -03; L; TS phenyl optionally substituted with O to
4 R2F,{gr0%ps, for gxanple one F; and Gis R13 R13 HH

[ {%];NQEDM\ 0O or O|wherein Qis optionally substituted
witth flom & to 4 ilndependent|ly sel ected R20. In sone
enbodi Rents @f the present invention, Dis inidazolyl

whedglasi tuted with one C, - C6al kyl and one
;5. (CH2) ~NR39( CH2) , R36;
R is H; and
Q is cyclopropyl.
In some embodiments of the present invention,

D is pyridyl substituted with -Cy-Cealkyl-(optionally substituted heterocycle);

T

S
QU
Mis N
Zis -0-;
Ar is phenyl optionally substituted with 0 to 4 R? groups, for example phenyl substituted with
one F; and

Gis

R13 R13
| |

Ny N
O or

wherein
R"2is H; and
Q is cyclopropyl.
In some embodiments of the present invention,
D is pyridyl substituted with -Cy-Cgalkyl-(heterocycle optionally substituted with one or two
0x0), for example -CH,-(5- or 6-membered heterocyclyl substituted with 0, 1 or 2 oxo);

WVANS

s A

Q|

Mis N
Z1s -O-;

3

Ar is phenyl optionally substituted with 0 to 4 R? groups, for example phenyl substituted with
one F; and
Gis
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St Ms N Zis -0-; Ar is phenyl optionally

substituted with 0 to 4 R2 groups, for exanple phenyl
waametiogsd ed one F; and Gis R13 R13 HH NTNQvNuR09/000228

or 10l wherein RI3is H and Qis phenyl optionally

substituted with fromO to 4 independently sel ected

R20. gone enbddi nents of the present invention, 37
V\D 2809/ 09035 PCT/ CA2009/ 000228 D is im dazolyl
wi th one Cl-C6al kyl and one
) NR3 (CHQ)" R36; St Ms N Zis -0-; Ar is
phenvl optioffal |y |substituted with 0 to 4 R2 groups,

whérein exanpl e phenyl substituted with one F;, and Gis
Rgng Rl HH NN NUNQO 10or wherein R13 is H

B9 s phenyl optionally substituted with one or two
Q igtpl@sopyndependent |y sel ected fromthe group

consi stin -P net hyl, halo (for exanple F),
tr“ﬁﬁ@ﬁﬁ%%ﬁ@Fw%¥gf%éfgﬁﬁﬁé“wtm¥ﬁIuoronethyl) net hoxy,
-C(O NH2 and heteroaryl (for exanpbe oxazolyl), or Q
IS cyclopropyl.pggjzﬁi ds”ﬁf ab?yé ornul
generally be pre éQ% i ng h foI
Schenes. Tautoners dgsol s (e. g\ hyd

D is peridyb pybstitited voth abovefornul ds- are al so mnthl% the S, or
oscape of the present invention. Methods of solvation

are generally known in the art. Accordingly, the
ounds of the present invention may be in the free,

hydrate or salt form and may be obtai ned by nethods

exenplified by the follow ng schenes bel ow. The

fol |l Qi nig exanpl es and preparati ons describe the

n%n \r ?h process of making and
Mis N
Z is -O-;
Ar is phenyl optionally substituted with 0 to 4 R* groups, for example phenyl substituted with
one F; and

Gis

R13 R13
| |

ngL/NTN\Q

O or

wherein
R is H; and
Q is cyclopropyl.
In some embodiments of the present invention,

D is pyridyl substituted with -(CH2);NR**(CH)i[O(CH,);].(CH2);R*;

99isOMe;
S /T
U
Mis N
7 is -O-;

Ar is phenyl optionally substituted with 0 to 4 R? groups, for example phenyl substituted with

one F; and
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using the invention and are illustrative rather than
l[imting. It should be understood that there nmay be
wo@rdvenowsabodi ments which fall within the spiriPCEHON2009/000228
scope of the invention as defined by the clains
appended hereto. Conpounds according to the invention
Gisncl ude but are not Iimted to those described in the
. npounds were nanmed usi ng Chendr aw
UtrR'YeR& on 10.0 or version 8.0.3, which are
avalhgblﬁ t hrough |Canbri dgesoft.com 100 Canbridge
Pah_ DﬂfveC2canbr|dge, MA 02140, or were derived
therefoon1 Tae datla presented herein denonstrate the

whexlé{h bitory effects of the kinase inhibitors of the
I'nvention. These data | ead one to reasonably expect
R'tikat aihe conpounds of the invention are useful not
only for inhibition of kinase activity, protein

Q‘F§Y%éﬂqﬂ¥lklnase activity, or enbodiments thereof,

S UGIso@ cm¥bdimeh® 6 € e Qfes&rit @RRhtidHY, but al so as
therapeutic agents for the treatnent of

D i gognzohd g8sitpied pith2oe 6-Gerdld gnd m(@fﬂéﬁ\ﬁ’?%&)@ﬁ seases,
i ncl udi ng. cancer and tunor growt h and opt hal nol ogi ca
di seasesi! disorders and conditions. Synthetic Schenes
ment al Procedures The conpounds of the

M Isnve can be prepared according to the reaction
schemes or’the exanples illustrated below utilizing
Zismdhods known to one of ordinary skill in the art.
SQIE ced [es, that
Ar Tﬁﬁl%gyl oéﬁg}\gﬂ? §ub%§ﬁ1¥e%tvh1g1 (g t)é)%rﬁﬂ SiPT £%e8 p?e AL (llebh %r?
Gine skilled in the art mnll recogni ze that other
generu! s"nthetic precedures—ay—be—used. The

conp&u%d@ of the |nvth|dﬂ can be prepared from

starhp Nconponent|s commerci al |y avail abl e.
An d oﬁ!substltéﬂlo s can be nade tpp the starting
conpon@nts ter obtlain tHe compounds of the invention

T

Pdﬁ/mz@@@b@@@msfth?@rdsmunvantlcmxanpl es Schemre 1 C N

D 1% hmllgg??f ny(ljsl\@osﬁlute(? Whh OHG 68 gzal%a%d 813%2{9 ‘ﬂ?]utgﬁé) IZ38 C N H

| ~~ 2. PPh)4, THF, reflux Nreflux 38 39
S~
QU
N.

Mis
Zis -O-;

2

Ar is phenyl optionally substituted with 0 to 4 R* groups, for example phenyl substituted one F;

and
Gis
R13 R13 H H
E/NT ;H/N\WN\(
O or O ;
wherein
RP s H; and

Q is phenyl optionally substituted with from 0 to 4 independently selected R*".
In some embodiments of the present invention,
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FN2 C MOF~N2O0MOI ~SNoHOS 0 MOH,
reflux / N N NaHCO3, Ph20 N N CSA 40 1800C 41 F NO2
WO-20d0020906%5 OVe 0 O Me Acetone/water Me ~~NH2 SPCvVEA2I0b/000228
HCl | L SNHMO/ NNNN NaBH QAc)3, 42 43 HOAC,
DCM F |1 NO2 F N2 S MN Ow Boc20, DCM RT ci~ M N

D ik irlBzolyX stibsttutdd B ondNCNCMIN 44d Jﬁld\lb@{f}, RWHHIQLR“,Zn 0
MeOH, H20 Me ref lux | %S NFN~i OB Boc

tert But“w1
jﬁﬁm no- 2- f | uor ophenoxy)t hi eno[ 3, 2- b] pyri di n- 2-
yl -1 Hi m dazol -

ME§ yl ) met'hyl (2- met hoxyet hyl ) carbamate (46) Step 1.

7 i9=¢.1, 3- Di oxan- 2-yl ) - 1- net hyl - 1H-i mi dazol e (38)
[Shafiee A, Rastkary | Jorjani M, Shafaghi B.,

Ar Ay p}p@nylmmpmllypquq{mteg\//ydh Oy érﬁ 20073, fop exagplepijenYlpsulstituted with

Onespla%gl on of 1-nethyl-1Him dazol e-5-carbal dehyde (2.9

3 mol) in toluene (20 nlL) was added

Glpropane-I,B-di ol (4.01 g, 52.7 mml) and CSA (0. 306g,

: S heated to

ref | B wRth azeotrlopi B refoval of the evol ved water

for WD 2009/|1098 CA2009/ 000228 hours. The

redcti gn mt ure ggyledto RT, dilufed with DCM
and wa®hed wpit h HCO3 “solution. It was then dried

wheNgy Naz2SO4,fittered and concentrated. Purification

y col um

R"is H; and

Q 1is phenyl optionally substituted with one or two groups independently selected from the
group consisting of -P(O)Me,, methyl, halo (for example F), trihalomethyl (for example
trifluoromethyl), methoxy, -C(O)NH, and heteroaryl (for example oxazolyl), or Q is
cyclopropyl.

Compounds of above formulas may generally be prepared according to the following
Schemes. Tautomers and solvates (e.g., hydrates) of the compounds of above formulas are also
within the scope of the present invention. Methods of solvation are generally known in the art.
Accordingly, the compounds of the present invention may be in the free, hydrate or salt form,
and may be obtained by methods exemplified by the following schemes below.

The following examples and preparations describe the manner and process of making and
using the invention and are illustrative rather than limiting. It should be understood that there
may be other embodiments which fall within the spirit and scope of the invention as defined by
the claims appended hereto.

Compounds according to the invention include but are not limited to those described in
the examples below. Compounds were named using Chemdraw Ultra version 10.0 or version
8.0.3, which are available through Cambridgesoft.com, 100 Cambridge Park Drive, Cambridge,
MA 02140, or were derived therefrom.

The data presented herein demonstrate the inhibitory effects of the kinase inhibitors of the
invention. These data lead one to reasonably expect that the compounds of the invention are
useful not only for inhibition of kinase activity, protein tyrosine Kinase activity, or embodiments

thereof, such as, VEGF receptor signaling, but also as therapeutic agents for the treatment of
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chr omat ogr aphy (80% Et QAc i n Hexane to Et OAc) afforded

38 (2.53 g, 57%yield) as a yellow oil which
wa@odovdodosed on standing to a yellow solid. MS ¥a@T/2A2009/000228

169.2 (M+H). Step 2.

5-(1, 3-Di oxan-2-yl)-2-iodo-|-nethyl-1Himdazole (39).
proli@eratie@idehded) Hn@ﬁdll?ca(le&ﬁn@turﬂbr AR Jpthaln&lbYical ldiedstd)

m.) at -78C was added n-BuLi 0.772 nm, 1.929 nmol,
disordgrsignd 6948k i n hexanes) and the reaction mixture

was stirred for 20 mn. lodine (445 ng, 1.754 mol)

in THE (2 nL) was slowy added dropw se while

mai nt ai ni ng Shethednpeemesaed Bxperii@@taliiotddureseact i on

m h

quihe TP Bt O o R0 ot o et Bhgmes o he
exanilés iE0SBARd bEloe wiligap m&:trp)kiakm)wnmasme mﬁ&hﬁﬁirywkﬂlhn ﬂﬁt(il‘tu'ﬂhese

thi osul fate %ﬁlutlon

Sl S9OSR P LB HUBN PR TBGTCat] BB T g minds of th

1n\féﬂt|i(ﬁff@h@ Sl BRINY K204/t rERehize ﬁﬁﬂ@thcﬁ%@ﬁ&ﬁl@ athet Ztfr@’&@ures may be

50% vyield) as a white solid
use(dwiw.ﬂ congiogl'ryisg)f the invention can be prepared from starting components that are

cm%m(ﬂQlamgﬂag’meQxﬂﬂ)( l%nbf Io) su%stﬂ?t‘id?ﬁé Icarl lg'é'rhgﬁeq@?}%l sfagtlﬂél c)om%oﬁ:é?nts to

| orot hi eno[ 3 pyridine ( . To a solutionof
obtaingh¢ gmanohn@qf 18 iven}ipy achxdm to pyocpdiresithat ate welf known to those
Boi svert, W Higgins, C; NUchiri, D.
Sk‘hg‘w“iﬁe *ﬁgt erocyclic Chem, 22, 1985, 1249-1252] (11.7
g,, 69.0 mmol) in THE (300 m.) was added, at -78C, a
solution of n-BuLi (30.46 nL, 76 nmmol, 2.5 M in
hexanes) and the reaction m xture was stirred for 10
mn. A solution of zZnCl2 (76.15 nL, 76 mmol, 1.0 Min
Et 20) was added and the m xture was stirred at RT for
10 mn. Pd(PPh3)4 (2.287 ng, 0.104 nmmol) was added
along with a solution of 39 (5.82 g, 19.79 mmol) in
THE (20 nmL) and the reaction mxture was heated to
reflux under an atnosphere of N2 gas for 4 hours. The
reaction was then cooled to RT, and diluted with
ammoni um hydr oxi de and Et OAc. The organi ¢ phase was
coll ected, dried over Na2SO4, filtered and
concentrated. The resultant material was triturated
wth Et20 to afford the title conpound 40 (5.79g, 87%
yield) as a white solid. M5 (nfz): 336.1 (MtH). Step
4. 2-(5-(1, 3-Di oxan-2-yl)-1-nmethyl -
H i m dazol -2-yl)-7-(2-fl uoro-4-
ni trophenoxy)thi eno[ 3, 2- bl pyridine, (41). A m xture of
40 (5.9 g, 17.57 mmol), 2-fluoro-4-nitrophenol (5.52
g, 35.1 mmvol) and NaHCO3 (1.346 g, 16.02 nmol) in
Ph20 (7 mL.) was heated to 180C for 4 hours. The
reaction mxture was cooled to RT and diluted with
DCM filtered and concentrated. Purification of the
resi due by columm chronmat ography (el uent Et QAc)
afforded 41 (2.5 g, 31 %yield) as a yellow solid. M
(mz): 457.1 (MtH). Step 5. 2-(5-(D net hoxynet hyl
-1-nmet hyl -1 Himdazol -2-yl)-7-(2-fl uoro-4-
ni trophenoxy thienol3, 2-bl yridine (42). 41 WD
2009/ 109035 PCT/ CA2009/ 000228 To a solution of 41
(2.5 g, 5.48 mmol) in MeOH (200 nL) was added CSA (127
ng, 0.548 mmol) and the reaction nmixture was heated to
reflux for 5 hours. It was then cooled to RT and
solid NaHCO3 was added. The m xture was filtered and
the filtrate was concentrated to dryness. The
resi dual solid was dissolved in DCM washed with
water, dried over Na2SO4,
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filtered and concentrated. The resultant solid was
triturated with Et20 to afford 42 (1.8 g, 74% vyield)
wokioehowwds used wi t hout any further purificatiBCI/CM309/000228
(mz): 445.1 (M+H). Step 6.
2-(7-(2-Fl uoro-4-nitrophenoxy)thieno[3, 2-bl pyridin-2-y
1) -1-nethyl -i Hi m dazoPgrthulag akdiapldehyde (43). To a
solution 42 (1.8 g, 4.05 nmml) in acetone (100 nL) and
water (100 nlL) was added PPUEdd HC (20 nl, 2M 40.0
nmmol ) and the reaction mxture was stirred at RT ¢
overnight. It was then concentrated to dryness. T S
resi dual solid was dissolved in DCM washed with" N7
water, dried over Na2SO4, filtered and concentrat edt

The mesul t ant sol id was trivturated withyFt2 /;E nBuLi, -78 °C
amms? ](ffwzvér ), ”B\%}gﬁﬂﬁh usedyw t  thenznCi
a nal cqupidi Cat 9—2<\ | 2. FRFBR4, TH,

reflux reflux
N-((2-(7-(2-Fl uoro- 4- nltrophenoxyF)thl en%[s 22p] pyridin
-2-yl -1-methyl - 1H-| m dazol -5- 1)~

nmet hylg - 2 thozg 02(44) susp on of 43
(13 332 rd w (50rrL %\? Hi}s adde

ne (41.226 g . @cete™ o
aci d : gN 16 32 o), P%d S '/ Y CSA
tri acet oxybor ohydri de (18046 g, 16.324¢mol), and the
reaction mxture was stirred at RT for 24 hours. It
was t hén dishPed with additi onal Qaashed with
sat ur at HCO3 solution, dried o Na28%4

filtergd ano\/'econ 'é?}tralx@dnetvetedryne s toMaffqrd 44 ,54
9,10 scam _yel!I'W oi | S, Used" u
S

inth vamth no additio N atlomagph(SAc
(M 2z) 458, 2 (MrH). Step 8. tert- ut}/3l HOAC, DCM
(2-(7-(2- f1 tor o- 4- ni t rophenoxy
thien BPpyridin-2-yl)-1-meth |1 F ﬁ@d-S yl
nmet hyl t hoxyet hyl') car barrate (45) To sol uti on of
44(1059 B 28 mol ) |n '8"?1 T sadded
8002m7_3<“ N9 ermnoi”)2 he gureMe
i RT' overni ght. The mi The m x ur/ Boc
concent rat;d to dryness and the residlle was purlfled
by col um *Chr ormat ogr aphy Ht Et OAC) tY afford 45
(1.3 g, 71%y|h§jg)2nas a y wsolid. Ms (mz): 558.2

(MrH) . Step 9Med)I-EHIO- But

(2-(7-(4-am nozQad | uoriﬁﬂfg;gi%gitj?:f\arr\lzo"é9 b] pyri di n- 2-
yl)-1-methyl -1 H imdazolL Boc

nmet hyl ( 2- net hoxyet hyI)caN' bamat & (46). To a solution of
45 (1.1 g, 0 717 mol ) in MyeH (30 i) and vvater (10
anm)nl um chl oride (211

B g po g PP RSPl A G e oI TH-imidazol-
m xture was heastﬁyln&tﬁylmeﬁwzsx;e %%%belm& &) The

reaction m xture was cooled to then concentrated

to dryness. The residue was partitioned between DCM

and water and the organic 42 WO 2009/ 109035

PCT/ C‘A2009/ 000228 phase was col |l ected, dried over

s : gndazalc€3B ﬁ&h@kéﬁrd{atthaytN tlogani M.,

c un ' 1 04 a O I i ch was used
Shaforﬂg% |A%C}f égar x}iar@%ﬁl A %102 g)c?g %Fonal
puTH & salatidnast.1-m&dwy1 IH- zﬂldazﬁzeSS darbdvitdtlyde Sahe 8. 3%nMo NbRiene (20

(% Boc20. THE O
mL) was added propane-1,3-diol (4.01 g, 52.7 mmol) and CSA (0.306g, 1.317 mmol) and the

reaction mixture was heated to reflux with azeotropic removal of the evolved water for 24
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OHC Br Br ~_~ Br N NaBH(OAc)3, DCM NH N N N Boc 143
144 NH2 1) BuLi, THF, -78 C\ O HOP \ | %2)
wQ@pi0920903¥8 Ctor.t. 0 S F N 3) Pd(PPh3)4, 14ECT/Catdonr00228
N Nt BuOK Boc DVSO, 100 C 1 145 F~ NH2 S N N N
MeO~ Boc 126 tert-Butyl
holu@: hé- réefl:‘tléiﬁrhﬂ@u@‘\)\fals HOS1 PR RO Wi hibd v R DI ndiviEd Mith NGHCO3

lyI ) p)frl di n- ) et hyl &2 net hoxyet hyl ) car bamat e (126)
solgtierp Itpwas then dr1ed over Na2SO4, filtered and concentrated. Purification by column

ch“‘f&éts%rz%ﬁ? g@bg/y F{@A&n%e%(laﬁm% IEY(bA fagfeﬁg§ gﬁh %@% r]Qd) as a yellow

olution o r orm
oﬂ(vﬁn@, sonalﬁgd mmhl)dlmglto EacwllmsolrrLMS (was) I@R:m@d+H)
: | After 10

' e P48 g, 37.6 mol)
vvasro addladoﬁ @fisr(ewng ntunemadngm dry WH:F (sm il etdmr: Wastadﬂ@lrn BuLi

(0 360k {2 oD S bR et g '\fwdﬁagcgmﬁl a6 lEed for 20
ml% Oblige gﬂ@ n?%“i 750 FrRAHB AR O INBf whBRWEY hddRE HRE wide Wil PCM

conbi ned organi c sol utions were
majeisisg te tpmpmtiur@eat afvdC eehtie macaereixgnel@ps stisgd & a further 30 min,

BEETE s T FARAP PP AR B0 T

waaf wohell with boalivid B1i¢sRIfAB Solgjond Stempted) di)ed mseraN daﬁ@mltaleﬂ and

co%cHng\l ?_NﬁRd (P%gf calgglrzl l?b CD%{}?%I g:@%m%@%%%ﬁ% (ZQ%EE %):!Aff_]'?e%’alf} ggfor%a(? 39 (305

mgl 59%8yléld)hl&,a vﬂh‘rl)eifé)lﬁl 0% (nS/z) 294‘0 (M%Hﬁ? (t 2J = 3.58 Hz,

2. To a solution of 7- chloroth1eno[3 2- b]gyrldme ey LKlemm L. H.; Louris, J. N Boisvert,

tert-Butyl (6-bronopyrid 2- met hoxyet hy
W &higgansnte Muchigd, DT84 féfdP’tﬂ’FJ’Célﬁ mlié §3.16721 2]5131 73g,, 69.0

o R P 0 A B a0 S g o, 25

in 8&:ah&s§ GnPrhe Feabtion Rk tulORatitkc§ RGN ih ahQFutiNEEInd1£AYAE mL, 76
pressure. The residue was purified by flash col um

mI@hlr b sgtePhyyas adierband theqaane Mey wised aR'E forgd 0 nin 5idgEPhs),
.28 B 1P bl SF SRR Sl R B A BT g3 e
(2@ ohdl) anid the &:adt;on()nﬁtuhzwasﬂhd)ated Yo By niBr émtrr@bﬂ)here of N3 @as for 4
hoEuﬁ‘ }gt::%actl%éefvg 51 co %isto R}ﬁgﬁﬂ %Qed(wﬁh am'_xQ'l(‘)nlum %ydroxx:ée and EtOAc.
The organic phase was collected, dried over Na,SO,, filtered and concentrated. The resultant
material was triturated with Et,O to afford the title compound 40 (5.79g, 87% vyield) as a white
solid. MS (in/z): 336.1 (M+H).

Step 4. 2-(5-(1,3-Dioxan-2-yl)-1-methyl-1H-imidazol-2-yl)-7-(2-fluoro-4-

nitrophenoxy)thieno[3.2-blpyridine, (41).

A mixture of 40 (5.9 g, 17.57 mmol), 2-fluoro-4-nitrophenol (5.52 g, 35.1 mmol) and
NaHCO; (1.346 g, 16.02 mmol) in PhyO (7 mL) was heated to 180°C for 4 hours. The reaction
mixture was cooled to RT and diluted with DCM, filtered and concentrated. Purification of the
residue by column chromatography (eluent EtOAc) afforded 41 (2.5 g, 31% yield) as a yellow
solid. MS (m/z): 457.1 (M+H).

Step 5. 2-(5-(Dimethoxymethyl)- 1 -methyl- 1 H-imidazol-2-yl1)-7-(2-fluoro-4-

nitrophenoxy)thieno[3.2-blpyridine (42).
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Step 3. tert-Butyl

(6-(7-chlorothieno[ 3, 2-bl pyridin-2-yl)pyridin-3-yl)net
wh2009(1®035et hoxyet hyl ) car bamat e (145) To a sol BXT/0A20H/000228

7-chlorothieno[ 3, 2-b]pyridine (1) (8.84 g, 52.1 mmol)

in THE (100 nL) at -78C was added n-butyllithium

( 2@0 §§)h!fﬂon o'§21 %2 i gnﬂl 28 mAbh 8k MROH200 )y Mes Sdile@ TisAE1 287 mg,

(IMin ether) was added at -
0. 5é81dlnt0h)eind émrsac@nn mvsétlnqrw;is Wieaseddarefig foiod hours. It wgsitiegn copled to RT

andﬁsﬁ% ?H ¢, ﬁ%ﬁ%ﬁsﬁ{e i{;&%@é’%%ﬁ’% J%ﬁ{]ﬁéﬁl?% c&xo@iﬁxgated to

dryaetd theassiduahlidiwas dissolveaisn DEM evhshal widf Water, ﬂocd qvehNadStO4,

B AR e s R

ylemm ebhtdﬂava@qseaquamhaaf@rﬁlm pﬁ%ﬁdaﬁ@ﬁ ek /i 458 Demm)
( | OO The corrbl ned or ganl c | ayer? wer e wash d

cargag@éh%@(‘fg@s pur| f| ed by £l ash col um chr omat ogr aphy,

elfuents Hexane/ Et QAc: 5/5, 3/7, 0/10, to afford
c Ghposnietion U251 8%, 495 gnmat2 o agetehel§l 00 mH.) RvRWeEDE OfyaL,) was added

dlll?\{ﬁ?(fg@}) Q}GL (Z@ED% Og§r§81§ {:r(cp thi ii‘)actloga rél.}m%e W&J_Qtl‘rreg §t’ol§ﬁg§e(ijm ght. It

wad tHen cohcBfirafeddo ddyness8Tlk, res’Zdu’hl $dtid stIalsi)hssolVedEB DM, washkedbwith water,

dri%%éve} E‘%@Qﬁiﬁls (& gy%fzntr g(megljlsa sgh}d gvae fyﬁwteé gfftg&tzo to
aff?rﬁ 2{ % %glt‘% PIIDW Vgllcl" eé‘ m: tﬂgut%%él %ali Slg)rﬁ?cg@&y MS (m/z): 399.2

(MyH) rret hyl (2 met hoxyet hyI )car bamat e (126) To a solution
f 1 o

VD ethﬂcl?-zgrﬁetmkdqanaﬁflh@(fﬂg0 mn, chloride 145 (6 g 13. 83

added and the reacti on ni xture was ed at

10@@% suspenssn A3 (IThe TAO@EPR e DAdFerLy M]T WFFefﬁided 2-
me%%fle@l’fjanhﬁm\é@f 834 % 434, MOl?tacéhQ 24240 999 l%tJerﬁﬁgl) BT sodfim

The precipitate was collected by filtration,
tnaﬁaghyév@mhuytlrhﬂm&ﬂé g, {6232meol)ndnd thavdaddion @dxtwemusgmd at Refefor 24

ho rg l'ﬂj ‘??s tB (glutt \ﬁgi%g%e[dd C’)[l&%%tlﬁgg\%(xﬁ fogiteg Qmégg}u IIIG;}%C(B k.Eblutlon

dribd @\XbﬂNﬁjSlOmﬁltehoﬁ 2(nrl1cm)(:ent5e25;1 8 dfyesd)to aifdrd\:@(]l@@&)l(m‘)@@@ﬁ) as an

S RS 082 PREREs e SR o 5

45@2{@@) D| oxane O MeOH / H20 O 90C, 3 hrs 286 287 F -

1m1%§§)1 5Wlfﬁ'leﬁww2¥néﬂmxyethyl)carbamate (45)

To a solution of 44 (1.5 g, 3.28 mmol) in DCM (50 mL) at RT was added Boc,0 (1.073

mg, 4.92 mmol) and the reaction mixture was stirred at RT overnight. The mixture was

concentrated to dryness and the residue was purified by column chromatography (eluent
EtOAc) to afford 45 (1.3 g, 71% yield) as a yellow solid. MS (m/z): 558.2 (M+H).
Step 9. tert-Butyl (2-(7-(4-amino-2-fluorophenoxy)thieno[3.2-b]pyridin-2-vl)-1-methyl-1H-

imidazol-5-yl)methyl(2-methoxyethyl)carbamate (46).
To a solution 0of 45 (1.1 g, 0.717 mmol) in MeOH (30 mL) and water (10 mL) was added

ammonium chloride (211 mg, 3.95 mmol) and zinc (1.61 g, 17.76 mmol) and the reaction
mixture was heated to reflux for 24 hours. The reaction mixture was cooled to RT then

concentrated to dryness. The residue was partitioned between DCM and water and the organic
42



TFA a 0 DCM - S POVe2 MO NH N N 289: Exanple 179
Exanple 179 1-(3 -(Di net hyl phosphoryl ) phenyl)-3 -(3

WO 2008009035 4- (2 -(5 -((2-nethoxyet hyl am no) met b/ Ag000/000228
din- 2-yl)thieno[ 3, 2-Db] pyridin-7-yl oxy)phenyl )urea
(289) Step 1. 1-(dinmethyl phosphoryl)-3-nitrobenzene

pha(sa 3@y coTEct@d Siﬂle&l bied magmlﬁlt@e@aﬂ’a d@h&dhﬂbt@dﬂ #eird #he 4itlg compound
1, 4- di oxane in a pressure

46 blo% gd Ode/eqld)nwg% yenusee cruge i @1@ ﬁfi% rSféP Wit naaddigeppd purification.
t sphi ne oxi de [WO 2005/009348] (1.5 g, 19.2

PAS%HWB LS g@dgg)S (0.44 g, 0.48 mmol ), Xantphos (0.56

g, O 96 nnDI) and cesium cabonate (4.38 g, 13.5

nmol ). The m xture was degassed by bubbling nitrogen

into the solution for 10 mn. The pressure bottle was

cl osed and heated at 90C fSohemd9 The sol vent was

renoved under reduced pressure and the reS|due was

purlf d via Bjetage, (I| ar di ent gocldy, 2% o
um aet M-c%i%*nﬁ toatford {it @

onpo Hd 286 *’SE(O ¥ sol“Hd N1.52 g, 7.63 oM,
% MS (mz): 200.1 (M+H). Step 2.
3- (di et hyl phosphoryl ) ani | i A& (287) To a sol ution o#
conpound 286 (1.5 g, 7.5 mmol) in nethanol (62 m) and
water (12 m) under nitrogen at room tenperat Nsas
added anfioni,ygn chlrordge (0.604 g, 11.3 I Do i ron
(1. 62£€EE%Ogﬁmmpnh%nomhe £ESuI/ 3 e was meat ed
to re&fl for 30— tren\fi \{ ghcertte”
The cel i e PaY"els " A&Ed Wit b m‘é‘thanolN The BuPt r at e
and washi ngs were conbi ned and concent r at ecP™iRd'%P ffe

residue'was purified via Biotage (1* near gradient
0-20% 45 WD 2009/ 109035 PCT/ CA2009/ 000228

met hanol / di chl or omet hane; 25M col umy H,or d
compound 287 as a yellow solid (1.27 7.51 nmmol ,
ep

quantitative). M5 (mz): 170.1 (MH)
tert-butyl N
(6-(7-(4-(3-(3-(dimethylp W ) phgnyl ) ur ei do) - 2-

fl uor ophenoxy)t hi eno[ 3,/2No] p Nyl ) pyridin-3-yl)m
et hyl ( 2- net hoxyet hy® carbéﬂhte (288) To a solution of
conpound 126 (schenes 6 or 9) (288 ngy, 0.381 nmol) in
(G- Buty BleL @Y AR o5 AQorbShebiy 613 11b {9887 - »@Tnvn@igg Waksethyl(2-
added 4-nitrophenyl chlorofornmate (115 ng, 0.5
mol ). The react|omﬂﬂhmnﬁ@éhmﬁﬁmﬁﬁuﬂééb at -20C for 2
h. A solution of 3- (dinethyl phosphoryl) aniline 287
(97 ny, 0.57 mmol ) and N, N -dii sopropyl et hyl am ne
StepQ. RAH- Brdmonizridid 3nvfhhéth\'rlh2metﬁoxtfﬂhaelamfned14B)
t et.r ahydr of n Ifo
(S8 R of Hihpompine S St T el P, was

amﬁhnamadmgammamquasoﬁﬂHBzemmmmaUURfloﬁhmmbmumand t he
stirrin r an . additinal 16 h. The .
i b 08 e N C D w R M it i Stirred ot . for

17K. extM U B0WAS wiltek B0aAL whd RHECINYH nd¢ St Rdedd sthadacioh bhiRure. The
sat ur at ed aqueous sol ution of amoni um chl ori de

orggpic @Hasever califripd Feibe SRR BRI MRA LTSI YEBHNEM(? &t18AmL). The
cothbihéd 6&%(5 Ahioh@wBleQl A& Wik lﬂ*ﬁl@rang taERRteddndd Rduce pressure.

met hanol / di chl or onmet hane; 25M col um)
The residue was purified by flash column chromatography, eluent 98/2 to 95/5 DCM/MeOH, to
afford title 143 (2.958 g, 45% yield) as a brown oil. "H NMR (400 MHz, DMSO-dg) 6 (ppm):
8.31(dd, J =2.6, 0.6 Hz, 1H), 7.70 (dd, ] = 8.2, 2.6 Hz, 1H), 7.58 (d, ] = 8.4 Hz, 1H), 3.69 (s,

2H), 3.37 (t, ] = 5.8 Hz, 2H), 3.22 (s, 3H), 2.60 (t, ] = 5.8 Hz, 2H). MS (m/z): 245.1 (M+H).
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af f orded conmpound 288 (230 ng, 0.32 mmol, 84% . M
(mz): 720.4 (MtH). Step 4.
wa2qo3A¢ums et hyl phosphoryl ) phenyl ) - 3- ( 3- f | uor o- BET/2AL19/000228
(2-
met hoxyet hyl am no) net hyl ) pyri di n-2-yl )t hi eno[ 3, 2- b] pyr

Step @i fa;rtYBMl/lwaﬂoﬁﬁ@wdlmrx&)ane(ﬂi&&@)mémoxa/etwl) irbRat©f144)
compound 288 di chl or onet hane

]
D Hlion Qt143 Eis S3-3 BT dS ads dgror-buty
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undgp kegduer progsurer dhevasigug wd%purrf@d b éldsh cmhe@s@mm@mgaldly, eluent

He§%1§}‘%85\$,g74?§9ﬁ§}6§3 go ﬁt(l)% h@@co%spo (?r a::?tlg é&% f&g@ ﬁd*‘ﬁ a yellow

oilalie NMR (4(09)191Hz tDMSOemﬁ (eth)08.9a0ldc] Faye0s Hel H), 7. 64 7.58 (m, 2H),

e L N T VAN e

StepOl kAFButyIq6 ] LRIbEbtIGTPDBIL A8 RS RRidaE 5y WAkl (SOl | d
75.3 ng, 0.122 mml, 38.0 %. 'H NWR (400 NHz,
methoryelypdicabamaigddS) g 15 (s, 1H), 9.06 (s, 1H), 8.57 (d,

‘i To ;s@utli#n of#"@hiér&hﬁeﬁoﬁ (2% Ryésd‘ ng 8(28"@1 gggﬁ 'mngolii)% e (7100 mL)
at {7 &@ wa]s afldq_cBn Qutylhzhmrn}@o 86 mH) 32. 7mgipl)7 Ager %Omunl Ziff) G chlorlde (52.1

mL7 i%)? n?r%(ﬂggqu dg}l\_%) szg%ée{Eﬁs% él)%d e;%d ?Zﬁ I%%_\;re %ﬁs svgi]med tor.t.

AfBr B p3lla@ilin{ @Hakikfrigkalphogpeine (ad@r g, Sisghainql) 814244 (6g, 17.38

mngqtg n Tﬁgﬁ(? t) we%ezi_fldgd e%ﬂéﬁ m%@r‘gﬁ%lls ggai%gt’o ré]ﬂu?( or31'h2 It |_v|vza's then
pari;tlér{bd(bl;a“féeﬁ Eathlhrlﬁﬂ&@ S@.h:@ﬁswtl %}ﬂ??ﬁwlﬂtroﬁ ASEIDAD The drghdc (aFer(was

t hoxyet am no) ne
colls e e BT AL Dy PR o) TR PSRBT I SEhecombjned greanic
1ay¥@\’\%%)\gésiig(9@§§ legr a(n%%%%&ﬂ%@ﬁred&% MHHQ ﬂ%}em was purified

obt ai ned by follow ng t procedur es descri bed above

by flagh @h@m@mma@wgel @t%\waée/ﬁmc 5Gh 317 a1 @rto zéaril gpmpound

L R O YR e B B 2T

8.5290 11806 Hik NRS.0200 1 NHB,27 (DNSC.0 6, BI) p3AYdd, 9=38, 2(1¢]z, 1H),

7. 5%@ ’Jfﬁa ?%g( %H% (sl%xﬂﬁz,('_fg (%1'3'04{;1&% %2( (331)013@151%1 9H). MS

(m@N4,344[3|(M+(BI)7 89 (d J = 6.0 Hz, P\ 7.77 (d,

yl)%et%&(i Gheth&xvethyl)carbamate ( 126)
To a solution of 4-amino-2-fluorophenol (1.933 g, 15.21 mmol) in DMSO (30 mL) was
added potassium fert-butoxide (2.017 g, 17.97 mmol). After 30 min, chloride 145 (6 g, 13.83

mmol) was added and the reaction mixture was heated at 100°C for 45 min. The mixture was
cooled down then poured in water (250 mL) at 40-45°C and stirred for 30 min. The precipitate
was collected by filtration, washed with water (2 x 30 mL) and dried overnight. The crude solid
was triturated with Et;O (50 mL) for 1h, to afford title compound 126 (4.18 g, 58% yield) as a
brown solid. MS (m/z): 525.2 (M+H).
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1-(4- (d|nethylphosphoryl)phenyl) 3-(3-fluoro-4-(2-(5-
10.0 Hz, 1H), 6.67
\NQ@mwnmmhmxyethylan1no)nethyl)pyrldln 2-yl) t hi BOD{L32@9/000228
5.6 Hz, 1H), 3.78 (s, 2H),
b]pyridin-7-y|oxy)pheny|)urea 3.40 (t, J = 5.8 Hz,
2H), 3.24 (s, 3H), 2.65 (fgchelnel4 5.8 Hz, 2H), 1.61 (d,
J = 13.2 Hz, 6H), one NHis not seen in the
spectrum M5 (mz): 620 3 (MtH). 295 185 1H NMWR (400

|N+E DNSC)dG) S (ppm: P 54 (s 9.03 %é

0 F2 e 58-B1E@) Xan pmqﬁ" E%z NV 3 §©/NHZ
N 8. 3*1 Ys, cactHDjoxde22 (Q:l, 8 s, 1HcI)eQH/N_}€b s ¢F

7.88 (dd, J=7.8,91c,8/rslH); 7,46 (dd, J=12.9, 2.4, g7

1H; N 7.53-7.41 (m 3H); 7.26- 1-(4-(2-(5-5,8,1

1-Tri oxa-2-azadodecyl pyridin-2- 7.24 (m 1H); 6.66 (d,

J=5.5, 1H); 3.78 (s, 2H);

yl)thieno[ 3, 2- b]pxrlqbp é- oxy)-3-f|uorophenyl)-3+(2{

T vor o e (n] OI NGy | ) 3.37 ( E;QT gNT;j
fl 5 trig orome ur ea m
o 0| N 2. 66- %hy R Nﬁgfzk%)\;fgflc ) POMe;
\
DVS

@ 718. 42YPIPEAD FAO8/ 10903

MeRCT/ 842009/ 000228 29612r\1 H NMRG-40BobHz O dé) S
(ppn): 1H26 10.29 (s, | 8 55 (d Meo- F/ BBEN
J=1.4, 1H); 8.49 (d, J=5.5, H: 8.30 (s, | H;

8.21 (d, o0--~-NH J=7.8, §7 (dd /I \ S\
J=8.2, 1H); 7.77 (d, -N Npiiijié 7.49-7.29 (m
7H); 6.4 (d, J=5.3,

N1- (2= (2 -5 8, 11rlgag§i12?azadod ngrldln 2- I H;
3.76 (s, 2H); 3.50

yI)thleno[S LﬁVH| Nn- 7- %l oxy) - 3-f | uor ophenyl ) - N3-

.43 (m 8H) .41-3. 38  289: Example 179

Example 179
1-(3-(Dimethylphosphoryl)phenyl)-3-(3-fluoro-4-(2-(5-((2-methoxyethylamino)methyl)pyridin-
2-yDthieno[3,2-b]pyridin-7-yloxy)phenyl)urea (289)

Step 1. 1-(dimethylphosphoryl)-3-nitrobenzene (286)

To a solution of 1-iodo-3-nitrobenzene (2.4 g, 9.6 mmol) in dry 1,4-dioxane (24 ml) in a
pressure bottle under nitrogen at room temperature was added dimethylphosphine oxide [WO
2005/009348] (1.5 g, 19.2 mmol), Pd,(dba); (0.44 g, 0.48 mmol), Xantphos (0.56 g, 0.96 mmol)
and cesium cabonate (4.38 g, 13.5 mmol). The mixture was degassed by bubbling nitrogen into
the solution for 10 min. The pressure bottle was closed and heated at 90°C for 3h. The solvent
was removed under reduced pressure and the residue was purified via Biotage (linear gradient
0-20%, methanol/ethyl acetate; 25M column) to afford title compound 286 as a brown solid
(1.52 g, 7.63 mmol, 79 %). MS (m/z): 200.1 (M+H).

Step 2. 3-(dimethylphosphoryl)aniline (287)

To a solution of compound 286 (1.5 g, 7.5 mmol) in methanol (62 ml) and water (12 ml)
under nitrogen at room temperature was added ammonium chloride (0.604 g, 11.3 mmol) and
iron (1.68 g, 30.1 mmol). The resulting mixture was heated to reflux for 30 min then filtered
through celite. The celite pad was rinsed with methanol. The filtrate and washings were

combined and concentrated and the residue was purified via Biotage (linear gradient 0-20%,
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met hyl - N3- phenyl mal onam de (m 2H); 3.22-3.18 (m 8H);
2.63 (t, J=5.9, 2H). M5 (MZ2): (calc.) 688.3 (found)
wWG3BIBPIY 187 'H NVR (400 MHz, DVBO d6) S ( ppei/CAL169/000228
9.69 (s, 1H); 9.25 (s, 1H; Meo HH 8.58 (s, 1H); 8.52
(d, o F NYN J=5.3, 1H); 832(3 1H; o o N-O 8.23

me(lﬂnolgd'rﬁﬂﬁ'om@t'ﬁ&ne ESIQ%OMHIJ) to a(fﬁ)rg cc§§po(1ml 2§-’7|_Qs a y%llgxéf s&lgfj(é 27 g,
7. 5(1mnmql qlmn(@twearrﬂssmizirrmldwm az adodecyl pyri d| n- 2-

i R S TR R e PR Ry 5 (5
ﬂu6r0p5@10({55)th1e1179m BDh] pjd-rﬂm Eylﬁﬂndﬁls?; y12hbthyl®- ﬁlﬂﬂlaxyzéﬂly()ﬁarganége (288)
hyl 4 3.
(o0 4R o i et ot 5 Gl iy 05Ty i i

tetfaM'chfl\L}Ir_ﬁlq& h%l\)/)élgc_l% %ﬁroger( ﬁtQW_@)wa@,%adéﬁ mgoﬂ}%gyf l_c;ﬁ%%*mate (115

mgg §.572 mpnod), Thq—r)eact@n%ngxwpvegﬁérred 2 far ?H} A glgpnoda;
(dlﬂ*le&lézﬁ)ro%h&%)?&ﬁéﬂé%w ég’z’ ﬁé 6. %{ r/nﬁ‘oﬁléld Nllw- 11sgpr§£§etﬁ%1¥r8gle (0.200
ml(, dd 4 ndm@) #h a miNtusxe 2f Oy tettahydrgfurd (2 dd,) add=di3. MV -dighethylformamide (2

» 1:69 (Sho ; . .
mlg) E%e’_riz}d(lg(? &tl -g% géﬁ'p&_re(aﬁt_l?%r_m(x(ngg W83 ﬁl%’qwﬁ 60 W rm rPc_)m temperature
slowlyp4nd thé Stirifg v&&k‘&ontlﬁuéiﬁfoy #h additinal16 h. The solvegt was removed under
7- 7.26
re%lﬁ?rllolgrgsgglrgy % ge%lr | glwgs éluytgi?_y)'lgq etﬂyl [agetz%te bv]vagxédl wft}{]a saturated aqueous

sol)ﬂl&?](d/f)agﬁméﬂ cﬁmﬁ& filidioger §fh@alroh§ Aoaﬁﬁﬁ(ma?&maha PoHREMtatddr

Pugfigapionija Blg,tq.ge (leaar@:q'dle)nb%gﬁ%r @@thﬁj}pl/d@lﬂg@n}gy@@my 25M gfumn)
attbled compound 288 (230 mg, 0.32 mmol, 84%). MS (m/z): 720.4 (M+H).

Step 4. 1-(3-(dimethylphosphoryl)phenyl)-3-(3-fluoro-4-(2-(5-((2-
methoxyethylamino)methyl)pyridin-2-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)urea (289)

To a solution of compound 288 (230 mg, 0.32 mmol) in dichloromethane (7 mL) under
nitrogen at room temperature was added trifluoroacetic acid (2.5 mL, 32 mmol). The reaction
mixture was stirred for 16 h at room temperature. The solvent was removed under reduced
pressure and a saturated aqueous solution of sodium bicarbonate was added. The aqueous phase
was extracted with ethyl acetate (3X), the combined organic layers were concentrated. The
residue was purified via Biotage (linear gradient 0-20%, methanol/dichloromethane; 25M
column) to afford compound 289 as an off-white solid (75.3 mg, 0.122 mmol, 38.0 %). 'H
NMR (400 MHz, DMSO-ds) 6 (ppm): 9.15 (s, 1H), 9.06 (s, 1H), 8.57 (d, J = 1.6 Hz, 1H), 8.53
(d, J=5.6 Hz, 1H), 8.31 (s, 1H), 8.23 (d, ] = 8.0 Hz, 1H), 7.92-7.83 (m, 2H), 7.76 (dd, J = 13.2,
2.4 Hz, 1H), 7.67-7.62 (m, 1H), 7.49-7.42 (m, 2H), 7.41-7.33 (m, 1H), 7.32-7.26 (m, 1H), 6.67
(d,J = 5.6 Hz, 1H), 3.78 (s, 2H), 3.54-3.34 (2H, hidden under water signal), 3.24 (s, 3H), 2.65
(t, ] =5.6 Hz, 2H), 1.65 (d, J = 13.2 Hz, 6H). MS (m/z): 620.4 (M+H).

Example 180

1-(4-(Dimethylphosphoryl)phenyl)-3-(3-fluoro-4-(2-(5-((2-methox yethylamino)methyl)pyridin-
2-yDthieno[3,2-b]pyridin-7-yloxy)phenyl)urea (290)
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fm S

1H) 832 , 1H),
I{} z, 1H),

L78 J9860Hz 1H),
0PI (4 7= 134 Hz, 1H),
WAR)-7.65 (m, 2H), 7.62-
H;;%V\ﬂzﬁ 1946 (t, J =
o, Wieh 728 (d, 7 =
coangl, 1L 6.67 (d, J =
5.6 Hz, 1H), 3.78 (s, 2H),
3.40 (1, T = 5.8 Hz, 2H),
3.24 (s, 3H), 2.65 (t, J =
5.8 Hz, 2H), 1.61 (d, J =
13.2 Hz, 6H), one NH is

not seen in the spectrum.
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CFs
1-(4-(2-(5-5,8,11-Trioxa-2-azadodecylpyridin-2-

yD)thieno[3,2-b]pyridin-7-yloxy)-3-fluorophenyl)-3-(2-
fluoro-5-(trifluoromethyl)phenyl)urea

"H NMR (400 MHz,
DMSO-dg) 8 (ppm): 1H:
9.54 (s, 1H); 9.03 (s, 1H);
8.58-8.56 (m, 2H); 8.51
(d, J=5.5, 1H); 8.31 (s,
1H); 8.22 (d, J=8.4, 1H);
7.88 (dd, J=7.8, 1.8, 1H);
7.76 (dd, J=12.9, 2.4, 1H);
7.53-7.41 (m, 3H); 7.26-
7.24 (m, 1H); 6.66 (d,
J=5.5, 1H); 3.78 (s, 2H);
3.50-3.44 (m, 8H); 3.40-
3.37 (m, 2H); 3.20 (s,
3H); 2.66-2.62 (m, 2H).
MS (M/Z): (calc.) 718.2

(found) 718.4
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(E)-1-(3-Fluoro-4-(2-(5-((4-methylpiperazin-1-

ylimino)methyl)pyridin-2-yl)thieno[3,2-b]pyridin-7-
yloxy)phenyl)-3-(2-fluoro-5-(trifluoromethyl)phenyl)urea

'H NMR (400 MHz,
DMSO-dy) 6 (ppm): 1H:
9.73 (s, 1H); 9.20 (d,
J=2.5, 1H); 8.75 (4, J=2.0,
1H); 8.57 (dd, J=7.7,2.2,
1H); 8.53 (d, J=5.5, 1H);
8.33 (s, 1H); 8.26-8.24
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3H). MS: (calc.) 668.2
(found) 668.3 (MH)+
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concentrated to yield a brown solid which was

triturated with Et 20 and hexane (10/200 nL), to
wa@bdoonabosht er redi ate 316 (27.7 g, 84%yield) aRCHCh2108000228

solid. Ms (nlz): 244.1, 246.1 (MtrH). tH NWVR (400 MHz,

DVSO-d6) 6 (ppm): 8.40 (d, J = 2.4 Hz, 1H), 7.35 (dd,

J =8.0, 2.4 H, 1H), 7.6&héAd16I = 8.0, 0.4 Hz, 1H),

5.61 (s, 1H), 4.15 (ddd, J = 11.8, 5.0, 1.2 Hz, 2H),

3 98-3.91 (m 2H), 2.028-1. 95 (m 1H), 1.46 (d quint,

=13.2, 1.2 HZ 1H). Ste . H H
2(5(13 Dloxan r|d|n2yl) 7ch|orotﬁt@{MYMe
-b] pyridine (317 as QL ution of Me
7ch|oroth en 32b]pyr)gllne(1) (13. 3& mml)
|n THEBo(: |at -9 MO_C was add sB L M
sN 3 79DCmmI) erB n. ér 30 50
2009/ 109635 PCT/ CA2009/ 000 m n, desol uti on of

zinc chloridggin ether (1M 79 ni, 79 nmol),,was added
at -5 C-10 Cover 50 mn and the reaction m xture
was allowed to warmup to r.t. After 45 gnn,
2-brono-5- (1, 3- dloxan2yl)pyr|d|h= B NeYe 98 g,
65.5 mmol ) and pal | adi um tetraki strj nybphasphi ne
(2.27 g, 1. QQA&AWI) in THE (28 i) were added and the
m xture was hedted to reflu K h,\ £aloed down to
r.t., and concentr ehThe Nesidua”was di | uted with
DCM(6OO m), H20 (500 nl) affd NH4OH (100 i),
stirred at r.t. for |Ih and the phasasee®r € separat ed.
The aqueous phase was e racie with DCM (2 x 100
nm.); the conbi ned organic e’ “were dried over
anhydrous Na2SO4, filtered and concentrated. The

residue was triturated with MIBE (150 nlL), to afford
Stepnk ErivBey e 741 -fluprpA- %ﬁogop@gwwpb‘m)w)&@e@ bb bveyndm -2-yl)-1-

mél%’lJlﬁ;bmlﬁzNWy%ﬁ‘lgtggl%eth@k%kylﬁ Bbaratk gﬁq} 8. 66 g 25

HZ Thq_;q}actwyl ng);tu(‘qjof ayllme 48 (24)0|-ng 0_‘@7?1)nm07) ad %@@yan]atopropane (64.5
mgﬂr Og SWmoé as hga}té%i 1(00 C jor_l 5ﬂlnzpi g_gl?cr%\pgzﬁv(eq'gac@\;hﬁ'xeé%acgm mixture
wab wadedldlée%t& gx-to QlOT&g@@Slgcﬁ?@ Hi{H) 2g é@mﬁrﬂ%é)l OO‘%%?%/?I@(EM% Hhen

MIEBAC 282 Bk At s scfinndad folesined prddgGHd LS 0245
m@@h@m@mm agra%ﬁ %QJ mn@g@@ﬂ) W}V%‘?ﬁ affuspen5| on

(65 nL)
Steneds 1aw@mmswz {2 castlsomett Harpiba) 68y | nwymm@mma 2

mi t 5 92 The
yl)?hé%lgtﬁo % B]pyndm 7ru)(ﬁ gx;&é‘nenﬁlé lsocﬁ’ro lui%}gS for 2h cool ed
doithe iodut{b(ﬁ OCured Blat1sd nvd, 24 DIMo()300 TIFA) (1 nsit |1Qpeehmca) in DCM
and filtered., The filtrate S .
L) wblhired 4 @ sRBeiTPSLEE 115 R it oG Ertide vas pariioned
@%&QEMAC/M@&C@QQ@ GomAeh.trhe scﬁlillﬁ%d:oﬁé@d@l%&ll@ﬁlo%ﬁd combined with
st rred for 30 mn. The solid material was coll ected

orgapielpyier. (Lhe PFUre s £pRGARtehind theigridee B Tarifiod vip Bigjage
(EEZ@VI@DWO% $2g/ Sﬂ'lbﬁ!lﬁ];IR%gluﬁm) k@)’llg&%@f’?!idtlgns gajde % %ﬁg%roduct 315

(70=mg,d> B7 @m@l Sw % Yield) as BwHig LHd. 'HNNJR ((RDSBEIde,X&(pprﬂ) H1:8.60(s, 1H),

ol Mot i huy 8, o, - i - 0

J=¢.0Hz)). @:7(15 QH)LB 630d, HY, J% 5@1}) (651,3(d 11=ﬂ)J 746}1129 4((511!(19 bd 2&&3 .08(s, 3H),

3. 730belH): B4 AL 1 A, R 10 2 a7, Rty s 5

{
(pr@éﬂn?a)ﬂ(y Aﬁ&n@T}g“?/g@nM§ ?P)“gvﬁ)m n-2-yl)thieno[ 3

2- b] pyrldln 7-may)-3-fluoroaniline (319) Method A
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To a suspension of 318 (10 g, 22.05 mmmol) in EtOH (216

m) and water (108 ml) was added iron powder (10.47
w@20098008501 ) and amoni um chl oride (1.015 g, HGI/0%2009/000228

nmol ). The mxture was heated to reflux for 30 mn,

filtered while hot and the solids were washed with

ether (200 nlL). The filtratRhamnd]washi ngs were

conmbi ned and concentrated to afford title conpound

319 (9.62 g, 99%yield) as a beige.sdlid. This

material was ysed p, the ne epiI( Schene 18)

wi t hou 8t |Honal pur i féﬁm "H NWR (

DI\/ISO S (ppr)8.64 [3 = 2—9—Hz—»1H)i 1\
=O8C5 " 2.0 MeATaHE)e 834 (s, 1bul BF28C (ddo J _Ns

0 8 Hz, 1H), 7.93 51 WO 2009/6109%@%@/‘0/%2009/ 0Qﬂ228

(dd, J = 8.4, 2.0 Hz, 1H), 7.13 3(5"’”53’“6”9* 0 Hz, ,

6.61 (dd, J = 5.4, 0.6 Hz, 1H),

2.4 Hz, | u% 6046 (ddd, J = 88278, 0.6 Hz, I/H),
5.67 (s, 1 5. 56 , 4.19 (dd, J = 10. ,&g@("“z
Hz, 2H), 3998 (td,J = 12.0, 2.5 Hz, 2H), 2.09-A.
(m 1 H, 1.49 (dt, J = 13.2, 1.3 Hz, 1 H). (m z):
t-BuOK

424. 1 (MrHpCOMBead B To a sol ution of
4- ami no- 2- f 1867 opHenol (7.42 g, 58.4 mmol) in /DVSYPe8 ™
nm.) was added potrassiumtert-butoxide (7.75 ¢, 69.0
nol )). After 30 mn internediate 317 (17.67 g, 53.1
mol ) was add@zﬁ’ *'the reaction mxture wa8N d at
100 C for 1.5h, ed dew, & Q@9 t enper at u

poured in water (30 m) at dx45 C and stlrred for 30
m n. Mllected ) 1"|It{gq
Wi th vvat B (2= 3 and dried for Th NS al

was trlturated wite h ether (60 m_) to afford mtle
. _ : Yl

uoroaniline

i) triphosgene: DIPEA' THE 0\3 )o Sii) HZNb 0 S ON N
ONN 319 320 HHF NONvVv z Acetone/water/ TFA A0
S 322 NaBH(OAc)3; AcOH HNN 321 FNYNO- OIQ

Step 1. 2-Bromo-5-(1.3-dioxan-2-yl)pyridine (316)

To a solution of 6-bromopyridine-3-carbaldehyde (25 g, 134 mmol) in toluene (130 mL)
were added 1,3-propanediol (20.45 g, 269 mmol) and 10-camphorsulfonic acid (3.12g, 13.44
mmol). The reaction mixture was heated to reflux, with azeotropic removal of the evolved
water, for 50 minutes, cooled down to r.t. and concentrated. The residue was partitioned
between EtOAc (150 mL) and saturated aqueous NaHCOs solution (100 mL). Organic phase
was collected and the aqueous phase was extracted with EtOAc (2 x 150 mL). Combined
organic fractions were washed with brine (100 mL), dried over Na,SOy, filtered and
concentrated to yield a brown solid which was triturated with Et,O and hexane (10/200 mL), to
afford intermediate 316 (27.7 g, 84% yield) as a beige solid. MS (m/z): 244.1, 246.1 (M+H).
'H NMR (400 MHz, DMSO-dg) & (ppm): 8.40 (d, I = 2.4 Hz, 1H), 7.35 (dd, ] = 8.0, 2.4 Hz,
1H), 7.66 (dd, J = 8.0, 0.4 Hz, 1H), 5.61 (s, 1H), 4.15 (ddd, J = 11.8, 5.0, 1.2 Hz, 2H), 3.98-3.91
(m, 2H), 2.028-1.95 (m, 1H), 1.46 (d quint, ] = 13.2, 1.2 Hz, 1H).
Step 2. 2-(5-(1,3-Dioxan-2-yl)pyridin-2-yl)-7-chlorothieno[3.,2-b]pyridine (317)

To a solution of 7-chlorothieno[3,2-b]pyridine (1) (13.33 g, 79 mmol) in THF (204 mL) at
-5 °C/-10 °C was added n-BuLi (2.5 M in hexanes, 31.6 mL, 79 mmol) over 50 min. After 30
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NHs NN 323: Exanple 203 \O-~0O-\O-~0O-\CH i)

pht hal i m de, DEAD, PPh3; EtOH O O NH2 ii) H2NNH2;
wee@bi1od0en HCI 322 52 WO 2009/ 109035 PCT/ CA20PCT/0A002/800228

Exanpl e 203

1-(4-(2-(5-5, 8,11, 14- Tetr aoxa- 2- azapent adecyl pyri di n- 2

mimYy4 JARicBR B %hl@h@é/ﬁlle%ﬂg?\d y7|991>ﬂy )m%lmélb Wal QRBER -5 °C/-10 °C over
|')-3-cycl oprop | yurea (
SO];mqlzgnq Qle(rgp.ctlgn UG XA aljpqud)t@yvpnmup t@r.ty |Afteh # & madf, 3-bromo-5-(1,3-

T —

(2vas, thet gedl)wn THF32DmLY) whbts agdedland tinamixjurawds idafefEAo reflux for 2h,

cobfby doun BBt e Fern PR SIITBCH Rl da B0 oo

mEXHhHthUH QG0 b9 stitred @thqsme Eﬂ@ar{&hé—ﬁl‘i’as& wdle &%@raf&m The aqueous
ed. The reaction ur e vvas stirred for

phite 56 em@atpdav& BEMEy Ui thf cgmpiped %amapeme dbed over
anﬁﬁﬁi&ﬁ Na2§®JP %htlsﬂéd bhEcdneétatedn THE }%‘sM{x@wX\@él dﬁﬁetbc\fl\gvgﬁ MABE (150 mL),

hen concentrated. The resi
to pﬁ@lﬁllmﬁmﬁéﬁiwo?éﬂ\ﬁé%wmﬁé% yaeld) astatbgige aclet aHEYMR40 MitzgDMSO-

o | RhATAPLTPLRTR PRy 248 SO ) B o -

8. zeHb,yllH)anest @Iﬂel ar@plo dereDH) B. 6‘8@43l1|H) t4019qt1&a rréde I%ZQH) 3.99 (t,
i el d) was used wt

14 Ok R fir ?@ét(linoHﬂ i o e, Vi epotss i <M+H)

[ eno -b] pyridin-7/- ox3—/ P :
BK8)spensi on of 320 (0.65 g, 1 3 mml) inb5:2:1

h Gﬁf%ﬁé \é%{lﬁ{r (éfg\izg%l%oe% co o 3’ con E:hfa ?1&6? iélé% as]}ﬁéed%()dium

calrbesallda (1|4r$Q § 035 Wmobsind Qéluomé}nm(){élﬁrﬁnh(&d oL, Witrﬁn’ﬁol) The reaction

th
i8R TRl 0G0, el o 470 Sl TR cop ). e
at Medr,15%Bn %(yﬁl@éréi) THR FiGRteNes dBQEE Nt BOEen f4d th 8 minimal volume;
purification in the next step, M5 449.0 (MtH). Ste

Ex®) (290 511 wey addegapdthe farmmed sesapnsiongvas shirerkfor 3pmyn. The soltd material
wal_%l[e%f%ﬁ IBZ |ﬁ@tfh%09 | vy Qﬁtrdqﬁ’t&?ﬁ@ata@éwq&? 86 1g (5% rglgm- 8284 %Ae?d) as a

mol t hal |m
betgﬁﬁqihien INIIBL A0 Mé{z(@MS@ @)M@m@ &ﬁiﬂ8)62\m éH)s@slﬁédtUéeI: 10.6, 2.6

Hz' E‘H%m ?tlh‘i 4 r%ﬁzﬁ’ﬁ )4t V& 281.C0h 3d,7=84,
By Job Pt T ot thiggat

suspensi azo ca ’DOX
2.0 11H), vVa%l (a,dd:e&lé Haly tfﬂ));vése (hy =sy1 Hpge), feT(st he), aisidy, = 10.8,

s 28508 A6 I k2 s D ST R Pk . s

(mzpdisuhgnrepncent rat ed under reduced pressure. The

was dissolved in 1:1 ethyl acetate/hexanes
Stepﬂwﬂ\?ﬁj ( 1 1d:oxarg%yl_.)pyrrdxmzfymhleno{ 2-b]pyridin-7-yloxy)-3-fluoroaniline

319
Method A
To a suspension of 318 (10 g, 22.05 mmol) in EtOH (216 ml) and water (108 ml) was

added iron powder (10.47 g, 187 mmol) and ammonium chloride (1.015 g, 18.97 mmol). The

mixture was heated to reflux for 30 min, filtered while hot and the solids were washed with

ether (200 mL). The filtrate and washings were combined and concentrated to afford title

compound 319 (9.62 g, 99% yield) as a beige solid. This material was used in the next step

(Scheme 18) without additional purification. 'H NMR (400 MHz, DMSO-dg) 6 (ppm): 8.64 (d,

J=2.0Hz, 1H), 8.51 (dd, J = 5.6, 2.0 Hz, 1H), 8.34 (s, 1H), 8.28 (dd, J = 8.0, 0.8 Hz, 1H), 7.93
51



2h, and the resulting white precipitate was renoved by
suction filtration. The filtrate was concentrated
W@ 1®9509935 40. 0 mmol , 84 % yield) and used in tPET/08x109/000228
step without further purification. The above crude
product was dissolved in ethanol (100 nL) to give a
(d891-08 k e5E HE OlTyt 7. W(t 1 Hydrpzing 6*&{%%@: {2.0% 0k, mﬁ 54(dd, T =
nmol ) was added the m xture was heated to r

13t22-441% 1H), |6t46v(é@d tI ﬁe&wS cdolédlz, tdhéeri(s.ditlac. Hds, H)O4 0)9 (dd, J =

I S gt e 1 P 5151
IHlaMEooked24.0(v+H).,, the white precipitate renoved by

SEC&Eon filtration, and the filtrate concentrated.
esi due was partitioned between water and di et hyl

et ITera. sofﬁh@n o B LARY D -PIRASEhHEI S 7. @Z(E 53107 ﬁﬂlol/)’llﬁ DI\@G‘R{S mL) was
é‘é&%ﬁg hase, cont ai ni n%\mrmstl PPh30 by M5,
addp a‘éla')teft Priaride &1 & &8 Oarme)) 31 fies S @ntﬁmedta@ 317 (17.67 g,
539"51%%1) whi 8dRAYEPHR {PRASEMWRS e Ra hga%edg 1 (()?M hffar g gﬁi | HBed down to

| oride and extracted repeat edl or'onmet hane
rO‘(m 1@Hp@r35l06>rm)lredﬂh@ateo¢3ga mlg a4t ﬁacﬁ angessirreld foe d0 (ily SOE)solid was

cog%gefdgn%%& ongivgsgle(iwnt{ e)r (2'3 XI'% &Z@\g%cp%r%eégor%wnﬁgxtﬁmgena{was

trifuratédneith gthieri(60 mad,ito B]ffd)rﬂ tislel bsrpriRd 315 {10730 gVEBBY% (yiakd) )as & brown

L e :
Soﬁggwééﬁgégﬁgﬁépffpl4-Tetraoxa-2-azapentadecy|pyridin-2
-yl)thieno[3 2-b]pyridin-7-
yl oxy) - 3- quorophenyILyclopropylurea (323). To a
suspensi on of carboxal dehyd¥hgRa1§0.45 g, 1.0 mml)
and amne 322 (1.4 g, 6.75 nmmol) in dichloronethane
(75 nm) was added acetic acid (0.12 nL, 2.0 nmol). The

reaction mFf Hyas stirred for 1 h, then sod]
triacet oxybor dr iy BBhodoOve Bbe M rre3- O mml) was ad @ T v/

§$d the res |tlng—ﬁTXfFfe—S%fffed 18 h Th
XU hen par tij N d bet
{ chi=gf o @ne, washed \?\A@?h 1Mﬁg and,; /drled

(MgSO4), s3fei [ tered and concentrated unde? redu@eg
pressure. The residue was pur| fiedy G lson reverse
phase HPLC (35-75 % MeOH Gydsiy C18, 30 min)

and | yophilized. The purifig r oduct gcm/ajvnkng\/og/e\

f ol 0,626} frorrath HPLLO) S partltloned bet\gg

vvarm% h—oW‘Et M OH.  The orgamic phase
NI tere

was dried (MySO4, “and concent r at B¥r4 g0

title conpoynd 323 (0.263%1g, 0.413 mol, 41.1 %

yi el d). 'HMD\NZO%) 6(ppm) 'H 8.80 (s 1H); 8.57
(d

(s, 11-1); 8. , J=5.5, 111); 8.31 (s, 8.23
(d, J=8.0, 1H; 7-89 (dd, J=8.0, 1.50 73 (dd,
J=13.5, 2.2, 1H); 7.38 (t, J=9.0, 1 df J=8. 2,

1H): 6.67 (d, J=2.7, H)\,,@64(d 5, 3.78
(s, 2H); 3.56-45 (m 12H); @«i@s 7, 2H) 3.21
(s, 3H): 2.66 (d, J=5.7, 2H)=®.58-~2 51 (m 1H):

0.66-0.62 (m 2H): 0.44-0.41 (m 2H). LRVB: 640.5
(MrH). 54 WD 2009/ 109035 PCT/ @A2889k@00228 Scheme 19
FHHBocHNY '-V 0 HO2C

i) phthalimide, DEAD; PPhs; EtOH
\O/\/O\/\O/\/O\/\OH ) p 3 \o/\/o\/\o/\/o\/\NH

ii) H;NNH,; E1OH then HCI
322
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ONH2 O\ NaBH(OAc)3; AcOH, CH2C12 H-N Nii) TFA

CH2Cl2 321 HH H2ZNF NN HO2CO NHS NN 324:
wEx@oph®3204 Exanpl e 204 PCT/CA2009/000228

(S)-2-am no-6-((6-(7-(4-(3-cyclopropyl ureido

- 2-fl uor ophenoxy)t hi eno[ 3, 2- bl pyri di n- 2-

yl)pyridin-3-yl)methyl am ngxhgxanoi c acid (324) To a

sus.en3|on of 321 (0 26 g, 0.58 nmol ) and N-Boc-1ysine

5 84144 irag apasitadecyiiidim yk)th;enaﬂ?yp blnrridiad-yloxy)-3-

added acetic acid ﬁQorQ;?E %"3'#@1&5@%9@& gglilg? reaction
m xture was stirred 10 : en sodiu

trlacetoxyborohydrlde (O 37 g, 1.7 mmol ) was added

- )| 3.2-b1DVTI t
_ngkmhnwhmmnhane and the solid precipitate rennved by

d
ool 1l o Dot PD ook echhateay wifiagd P%e?%g\r&;%rlljlmob and DIPEA (0.91
mB, 05 Qt}hﬂnbﬁ afl By tMRERIBRral tB Bl to lglve a colorless solution. The reaction
dlchloronethane/nethanol Thi s solution was

migBie WAt FepleiodNd thenetripbaseenre(Ovdd 5 0r52f instolbyas @ldedorhe reaction

( % Iy
oS FASKaE STSETRC (PO MBCHUIRIpe VS 31 s st
Firphliy sthevaieactions mtm@dw asnstnhred it @it ofve t3hia nigen( ciiﬁcefmr)lted,n dF he residue was
I

pa ftilot?%cy‘t?é’t\gge%u raéer Va\llgg etgx tﬁl‘ eFQQn%Wath? E?grglatﬁotélsq t&{% \Wétg sghd This
wap ligoil dtédetel dmyticd fillgation, ﬂldﬁﬂ sthphagentih( {c3ate/Md%ried in vacuo to give
Q Aq aS|I &y 30 and | ophlllzed to
“%/f S é2Y4"1E‘)4¥¥ wé Wae 59 Yiibp frtheppygation. MS:
@I\(/ﬁ@ﬂj6 6 1H 9.02 I H; 8.66 (s, 1H);
500 )J—i(?g,pgr?lH) 8. 35 (gs I _;28 28 (d 13]8"4’

=90, 1H: 7.21 (d, 3=10.0, 1H): 6.89 (s.
1& Wkl 35 PCT/ CA2009/ 000228 1H); 6.68 (d,
J=5 Rspenbipn of3290068 g, RBMmME) iA55:2 1 Aty wadd| TF A2(186 nil.) 3@s heated
c 12, - 1H),;...1.70-1. 30 6H); -0.67-0.62 . .

to Eﬁuxﬁg 6 ho_lj‘g-“éi%‘be \'(;J()ins‘j thﬁlf—lf(?oq?_déﬁ‘]é: co&%.tr%t}é%.wggﬁ .res%lgnwhd residue
wazeﬁfﬁkﬂ@ﬁOBSVaRﬁT 561420 69/s0002 X8 trathel) @aEhed Qvith MM abethte A dried in
Vacuo )P eldmg 321 ?0046) g,q V‘%En% 8? /5 yleld§ w?;c'% was used without further purification
in the next step. MS: 449.0 (M+H).

Step 3. 2,5.8,11-Tetraoxatridecan-13-amine (322)

Tetraethylene glycol monomethyl ether (10.0 mL, 47.5 mmol), phthalimide (7.20 g, 48.9
mmol), and triphenylphosphine (12.8 g, 48.8 mmol) were suspended in dry tetrahydrofuran (200
mL) to give a colorless suspension. Diethyl azodicarboxylate (8.0 mL, 50.5 mmol) was added
dropwise by syringe, and the mixture was stirred at r.t. for 18 h. Then ethanol (50 mL) was

added, the mixture was stirred for a further 30 min and then concentrated under reduced

pressure. The residue was dissolved in 1:1 ethyl acetate/hexanes (100 mL), stirred at 0 °C for
2h, and the resulting white precipitate was removed by suction filtration. The filtrate was
concentrated (13.5 g, 40.0 mmol, 84 % yield) and used in the next step without further
purification.

The above crude product was dissolved in ethanol (100 mL) to give a colorless solution.
Hydrazine hydrate (2.3 mL, 40 mmol) was added and the mixture was heated to reflux for 4 h.

It was then cooled, concentrated HCI (10.0 mL) was added, and the mixture refluxed for 1 hour
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ON\ \ NN N318 325 MeO0--\-- 0O MOF / Il NO2 326

NH2 0-\- 0 NH S NaBH(OAc)3; AcOH CH2CI2 N N 327
wWBo®20090BVAP; MeO F CEt3N;, CH2ClI 2 O---O | NBecF/NA209/000228

328 MO F, NH2 Fe; NH4Cl; MO/ H20 ONBoc S NN

329 HH F NN MOO i) triphosgene; DIPEA;, THE O O

méie) tvashNid WBQGorMNt330 thdviite ﬂ\/?c'i\é)ta% remoPed®yNuctldfYiltration, and the
CH2C2 0 0 ~NH S Glson then NaOH wash. -N N- x

filrpts (RO Fgnirated.- %p@jdge 205 mrtitianed bogyeen e and diethyl ether. The
anSEE/s %%QQx%/s QLG wimx afp! (%régl% phase, containing mostly PPh30 by MS, was
discarded), then basified with 3M NaOH (50 mL) to pH=13. The aqueous phase was saturated
with sodium chloride and extracted repeatedly with dichloromethane (~10 x 50 mL). The
organic extract was dried (MgSOy4) and concentrated to yield 322 (7.0 g, 33.8 mmol, 84 %

yield, 71 % over 2 steps). This was used without further purification in subsequent step. MS
(m+1) =208.1.
Step 4: 1-(4-(2-(5-5.8.11,14-Tetraoxa-2-azapentadecylpyridin-2-yl)thieno[3,2-b]pyridin-7-

vloxy)-3-fluorophenyl)-3-cyclopropylurea (323).
To a suspension of carboxaldehyde 321 (0.45 g, 1.0 mmol) and amine 322 (1.4 g, 6.75

mmol) in dichloromethane (75 mL) was added acetic acid (0.12 mL, 2.0 mmol). The reaction
mixture was stirred for 1 h, then sodium triacetoxyborohydride (0.64 g, 3.0 mmol) was added
and the resulting mixture stirred for 18 h. The mixture was then partitioned between water and
dichloromethane, washed with 1M NaOH and brine, dried (MgSOy), filtered and concentrated
under reduced pressure. The residue was purified by Gilson reverse phase HPLC (35-75 %
MeOH/H,0, Aquasil Cig, 30 min) and lyophilized. The purified product (containing some
formic acid from the HPLC) was partitioned between warm dichloromethane and 1M NaOH.
The organic phase was dried (MgSO,), filtered and concentrated to give title compound 323
(0.264 g, 0.413 mmol, 41.1 % yield). 'H NMR (DMSO-dg) 8(ppm) 'H: 8.80 (s, 1H); 8.57 (s,
1H); 8.51 (d, J=5.5, 1H); 8.31 (s, 1H); 8.23 (d, J=8.0, 1H); 7.89 (dd, J=8.0, 1.5, 1H); 7.73 (dd,
J=13.5, 2.2, TH); 7.38 (t, J=9.0, 1H); 7.20 (d, J=8.2, 1H); 6.67 (d, J=2.7, 1H); 6.64 (d, J=5.5,
1H); 3.78 (s, 2H); 3.56-45 (m, 12H); 3.41 (t, J=5.7, 2H); 3.21 (s, 3H); 2.66 (d, J=5.7, 2H); 2.58-
2.51 (m, 1H); 0.66-0.62 (m, 2H); 0.44-0.41 (m, 2H). LRMS: 640.5 (M+H).
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1- Cycl opropyl - 3-(3-fluoro-4-(2-(5-(2-(2-nethox

eyt hoxy) et hyl am no) net hyl ) pyridin-2- yl)thienof 3
wQ2mbpyrsdi n- 7- yl oxy) phenyl )urea Step 1: PCT/CA2009/000228

6-(7-(2-fluoro-4-nitrophenoxy)thieno[3, 2-b] pyridin-2-y

[ )ni coti nal dehyde (325). A suspension of 318 (2.64 g,

5.82 mol) in 80 % aqueousicraedic acid (42 nL) was

heated at 90 C for 18 h. The reaction m xture was

cooled to r.t. and diluted with water. The resulting

preci pitate was col |l ectgd Qy suction fg,lggation. The

solid was transfeF ,e d nd bot t oned ask, the
remai ni ng wat er -dgd by/ azeot r opigc di St | ati on
w th toluene (4 to the solid drled in ﬂgyo

yi el ding 325 (1.7 g, 76 % . LRMS (

2- (2\erho ,xy et hanam ne (326) DIaQHlQACBn@O@I, Qldzﬂlz
nmonoget hydy et (9.8 nL, 83 mmol), phthiateariceglf 14. 7
g, 100 nnDI), and triphenylphosphine (26.2 g, 100
mmol ) were suspended in dry tetrahydrofuran (200 ni)
to give a cold{Iess suspensi on (see schene 18, step
3). Diethyl azodlcarboxylate (15.8 nL, 100 mmol) was
added dropwi se by syringe, and the m xture was stirred
at r.t. for 18 h. Then ethanol (50 nL) wags added, the
m xture was stirred for a further 36 3n_and then

concent r at ed™Rder reduced pressure. e rdsid was
di ssol ved IHO%b thyI acetate/hexan-s 100°m)
stirred at 0°C for he ges lting white

{
preci pitate was rennveg ,fl tration. The
filtrate was concentrate d the next step

wi t hout further purification. The above crude pr oduct
was di ssolved in ethanol (200 nL) to give a colorless
solution. Hydrazine hydrate éS. nL, 104 mmol) was
added and the m xture was X% | ux for 4 h.

I't was then cool ed, concempdanplerh4HC (16 nl) was
added and t he n1xtuqe refluxed for 1 hour nDre It

r em)Ved by ) S U@I)bﬁﬂin{ Blvmhﬁ Jﬁﬁhlr@fﬂ&a&h@ amfijjztﬂ‘ at €

concentrated. "The resirdue was partitioned between

wat er and ethyl acetate. The aqueous phase was

ext ac y t

Corp 3 AP P AR, 86 RPN LR Gae 11,5, 40 o i
didh&gorhetBghewi76 hnB)MnNa@-k @&d}d rdcytid ecip KEQG mIhd.2agquedus The reaction

QRS G B L LOSHA R SRR ERLPRACE £S5 2y s s

anfthe restitéhgQhigaiRd ﬁlrﬁ'kitﬂﬁﬁﬂh WElige Iﬂfxltlﬁélw@ ArtiBévkd between water and
concentrated to yjeld 326 (6.6 g, nmo 67 % vyield
digrspmathaice g therlid PR IBSSEMAY h‘zyu%ucm filiggfion throtgh celite. The

prcslz%ﬂ gvla§%§ds@ﬁ ih M YRR AUENEaKE ERE 1hi® Was MBLillzBAIb) Washing with 1:1

o 3
dlthqrfereetbam(r@thqnebr dhis_slutipp piee rensentrtpd An] Sexesifiyy wag pyyified by
r | | h )
Glrsgn 3&%&%&\4 ﬁhgéeanLQ( 34184 hy M&H/gl‘?%y ,33%325 ’Oog%‘hg%}ql gb%hlhzed to

suspen5|on of car bal
y1qidmlB())C rawteied 3261uc0. 30hyy, was Sdissriyed iandichb)mdﬂaﬁnacﬂd mL) and

tnﬁlforoacet i ?cui? (? n?drsg(r:)an&j ETB 3%0%8 3?: 8%156 was) conentrated and the

redR(UE/ \%@ﬁme@%@ﬂl&ontreﬁmﬁﬁiaw HPLThes 75 odiMEOH/H,0, Aquasil Cis, 30
trlacetox borohy 4 & (0.80 9 3.8 nmpl) was added and

mig} ok BpAZed o 1ol Bfle semppunA P4 AHBE. Gt eI HSYMRU(RMSO-do)

a(ﬁpﬁﬂ)dﬂequwbomhx%l(5161}()18@3Qa J\A@% thgm added). a8 (4, 1=8.4, 1H);
stirring continued 2 h, The reaction mxture was

7.984 61 7 6i3o Y 7k7ét(¥kéénlfb|5 &l dH@»rVeﬂ{arie9 andl); 7.1 a O 0.0CHED):; 6.89 (s,
yel | ow suspensi on was renoved by filtration and rinsed
wi t h di chl or onet hane 55




and I N NaOH. The organic extract was dried over
anhydrous sodium sulfate, filtered, and concentrated.

wab@onewsslue was purified via Biotage (linear BCEGAZI00/000228
0-20% net hanol / di chl oronet hane; Snap 100y colum) to
yield 327 (280 ng, 0.562 mmol, 44 % as a vyellow
13?06 b@'(d LJBNS Wy‘H)oo €s9§H51 2S¥59P7(4(mt ey, -8 Y52 (m, 1H); 2.45 (m, 1H);

(7- | Uor o- t r ophenoxy thi end[ 3

1.79- bjS(b@mé@i)n(l Q19|6; ﬁyrlf& 44-0.40 (m 2H). L MS 579.5 (M+H).
yl met hyl (2- (2- met hoxyet hoxy) et hyl ) carbamate (328). To
conpound 327 (0.28 g, 0.56 mmol ) in dichl oronethane
(100 nL.) at roomtenperature was added triethylam ne
(0.25 ., 1.7 nmol ), DVAP (0.017 g, 0.14 mmol) and
Boc20 (0.26 g, 1.1 mmol). The reaction m xture was
stirred at roomtenperature for 2 h, then the m xture
was washed sequentially with water, saturated
amoni um chl ori de, and brine, dried over anhydrous
magnesi um sul fate, filtered, and concentrated. The
residue was purified by silica gel chromatography
(ethyl acetate) to afford conmpound 328 (0.20 g, 60 %
yield). LRVS (MtH): 599.5 Step 5: tert-butyl
(6-(7-(4-am no-2-fl uorophenoxy)thieno[ 3
2-bl pyridin-2-yl)pyridin-3- yl)neth~l (2-(2-nethox
ett hoxy) ethyl)carbamate (329) To nitro conmpound 328
(0.20 g, 0.33 mml) in MeOH (75 nL) was added iron
dust (0.37 g, 6.7 mml) and ammoni um chl ori de (0.089
g, 1.7 nmmol) in water (5 nL). The resulting mxture
was heated to reflux for 4 h, then cooled, filtered
t hrough celite and concentrated. The residue was
partitioned between ethyl acetate and water, washed
wWith brine, dried over anhydrous magnesi um sul f ate,
filtered, and concentrated. The product 329 (0.18 g,
95 %9 was used crude in the next step. LRVS (MH)
569.5 Step 6: tert-butyl
(6-(7-(4-(3-cycl opropyl urei do)-2-fl uorophenoxy)thi eno
3 2-bl pyridin-2- yl)pyridin-3-yl)nethyl (2-(2-nmet hox
e~y) et hyl)carbamate (330) To amine 330 (0.17 g, 0.30
mol ) and DI PEA (0.16 nL, 0.12 g, 0.90 mml) in
tetrahydrofuran (25 nL) at OC was added tri phosgene
(0.035 g, 0.12 mmol ) and the resulting solution was
stirred for 1 h at 0 C. Cyclopropylamne (0.26 g, 4.6
nmmol ) was added and the mxture was warned to room
tenperature and stirred for 18 h, then concentrated
under reduced pressure. The residue was partitioned
bet ween di chl oronet hane and water, the organic phase
was washed with sat. NH4AC (aq) and brine, dried over
MpSO4, filtered and concentrated, yielding crude 330
(0.15 g, 77%vyield). LRV (MtH): 652.6 59 WO
2009/ 109035 PCT/ CA2009/ 000228 Step 7: 1
- Cycl opropyl -3-(3-fluoro-4-(2-(5-((2-(2-nmethoxet hoxy) e
t hyl am no) net hyl ) pyridi n-2-
yl ) thi eno[ 3, 2-bl pyridi n-7-yl oxy) phenyl urea (331).
Compound 330 (0.15 g, 0.23 nmol) was dissolved in
di chl oronet hane (20 nmL) and trifluoroacetic acid (0.9
m.) and the reaction mxture was stirred for 12 h at
r.t. The m xture was concentrated and the residue was
purified by G1lson reverse phase HPLC (40-80 %
McOH H20, Aquasil C18, 30 min) and |yophilized. The
purified product (containing sone
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formc acid fromthe HPLC) was partitioned between
war m di chl or omet hane and 1M NaOH. The organi ¢ phase
woer®odedoetl (MgSO4), filtered and concentrat ed POI/GA®9/000228
title conpound 331 (0.110 g, 72 %yield) (a nono-TFA
salt despite the treatnment with NaOH). 'H NVR ( DVBO
d6) 6(ppm 'H 8.84 (s, 1HiheBe6d (d, J=1.3, 1H); 8.53
(d, J=5.5, 1H); 8.37 (s, 1H); 8.30 (d, J=8.2, 11-1);
7.99 (dd, J=8.2,.2.0, ,\I,OZH); 7.73 (dd, J=13.7, 2.5, F NO;
H; 7.38 (t, ng.ﬁ }H); 7.22-7.18 (m 1H); 6.68-6.@/
2 ; ; 3.48-3.440
2

BBtk 4H)
3H): 2922 88 (m 2H); 255 s
.7 0.69-0. 62 (m ZFD@HQW
552.5. Schene 21 HH W FN-

OHC S NaBH(QAc) 3; AcOH, CH2Gha N
32l HH~\ 1 ON H®XCF NNFN OONF S+C S
N N N 332: Exanple 206 333: Exanpl e 207 Exanpl es 206

andM297\_%-((6-(7- (4- (3- @el opr opyl ur ei do) - 2-f|Fﬁoii/Noz

henoxy thi [3 2-Dbl pyridi n\—Z—\yI ) pyridin- 3-
yl ) met hy&m%pﬁ,q.) but anoi ¢ aci d (CSS%‘)S, and
2- (5N

0
ﬁtgﬁ—om—o'p%ﬁgf—-ﬁ-fluoro%-( I(I(/— opyrrealidin
1 NP RAnIGHHGHACHI n- 2- yI ) t hi eno[ 3 RaVv
2- bl pyridi n-7-yl oxy) phenyl) urea (333) FTo a suspensi on

of carbal dehyde 321 (0.20 g, 0.45 mmol) and
4-am nobutyric acid (1.0 g, 9.7 mol) in

di chl oronet hane (75 nL)memd was added acetic
(0B _iqbﬂaf’? 0.89 mol ). The—yeaction nixture
stitred? ér, 1 h, then sodi unPtnj acet oxybor ohy
(0.38 g, 1.8 mml) was 60 WO 200%P909Q35 S~
PCT/ CA2009/ 000228 added and the resul ting m xgjure
stirred for 18 h. The mixture was thenYpartitNoned
between water and dichl oronethane, and tfe solid
preci pitate renoved by suction filtration through

celite. M5 anal ysiis i ndicated the cycliked-yprodguct 333
was in the fi Itrate,\—mﬂi le the acid prod332 was
MoSte! W, Eivddip,e0! i d fi r cake. The organt¥C phase
Tromthefittrate—was con At ¢ : he residue
purified by silica gel chromatograpiy % MeOH et hyl
acetate) to provide purified 15% vyi el d).
The product in the celite filter caR® was sol ubilized

by washing with H H
MO Fj@NTNW
i} triphosgene; DIPEA; THF \_\ o]

Ox 0

= \ 7

330
F NN
MeOQ \ﬂ/
. ) J AV

TFA; CH,Cl, SN
NH S
Gilson then NaOH wash. 7\ N l N
. =N N/ x CFsCOOH

331: Example 205
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1: 1 dichl oronet hane/ met hanol . This sol uti on was
concentrated and the residue was purified by Gl son

wo eaenne®3phase HPLC (35-75 % MeOH H20, Aquasi | PQ/BA2®9/000228
mn) and |yophilized to afford acid 332 (44 ng, 69%
yield). Characterization of conpounds 332 and 333 is
provi ded bel ow. Conpoun anpl e 206) "H NWR
(DI\/SOdG) 6(ppn) 'H 9. 2%5;%%1%42@5 : S,

gCyd fy1-3 30 -362 '

( = g
J=8. 2, 1H) 791“.
J=13.7, 2.3, 11f
J9O 1H) 663(d J=5. 3, 111) 379(s 2H) 2.56
-2h472%§(m : .

l"'"

?eéggug}feﬂgm( m 31%"(% 64 E'\/R m H)l 85%&@0%@%&@ (33 ﬁqL) was heated
at 9H¢ rtr(g 182, (Tbe reagtlonll)nxtlge BAs qule teg. t 51nd|d11p.ged vxgthg@tc{rsj"hq resulting

prel;qﬁ}tg?e v%ag(c%llac‘][efgb% Sucég‘%}i tia,_‘g 73hé g(q d Vzlasgtr%fsfe?re%tl_% !l 'f%@%—cl))ottomed
flagld thdfe&xammglbvi)xt‘,er @aﬁferr(odpd Byﬁz@;roﬂ_\bi)d;shﬂatﬁﬁ) Wish toludpe (4 times), and
ol 95 el idliing 375 036 7q P4 LRRBIVEEH: 6 5,

Steb B2- (Q%Htlﬁﬂxvetﬂoﬂy)eﬁhan&'ﬂ)ne &h7- 0 62 (m 2H) 0 45- 0 40
(m 2H). LRVs; (M+H) 518.4 Schene 22 -~
Dfrethylwmlxswtmpnmmllyl etyen(96§ IIHLJ\%?BH(ﬂ@J&cBIQhE\hH@%UW 2 100 mmob),

% i 80 mL
anggfgﬂ %&E)’% ifie @69 ¢, O X gwye @ﬁsp%d@d i 31%7 t&?aﬁ drgﬁ@dﬂ’(b mL) to
gl@anqibrécs@@@p@smmmsaessczﬂee é&dstemog msuhmmwqu@@s 8 mL, 100
Q9/ 00022 t e
i) g T ARPAES By SRR g hemipps s e b e 5 By S el
(50 m2-) yaa il deal) tetdikture pys btitred-fAr a further 30 min and then concentrated under

reduced pressure. The residue was dissolved in 1:1 ethyl acetate/hexanes (100 mL), stirred at O

OC for 2h, and the resulting white precipitate was removed by suction filtration. The filtrate was
concentrated and used in the next step without further purification.

The above crude product was dissolved in ethanol (200 mL) to give a colorless solution.
Hydrazine hydrate (5.1 mL, 104 mmol) was added and the mixture was heated to reflux for 4 h.
It was then cooled, concentrated HCI (16 mL) was added, and the mixture refluxed for 1 hour
more. It was then was cooled to r.t., the white precipitate removed by suction filtration, and the
filtrate concentrated. The residue was partitioned between water and ethyl acetate. The

aqueous phase was extracted with ethyl acetate (organic phase, containing mostly PPh3O by

MS, was discarded), then basified with 3M NaOH (50 mL) to pH=13. The aqueous phase was
saturated with sodium chloride and extracted repeatedly with dichloromethane (~10 x 50 mL.

The organic extract was dried (MgSOy) and concentrated to yield 326 (6.6 g, 56 mmol, 67 %

yield over 2 steps). This was used without further purification in subsequent reaction.. MS
(m+1)=120.2.
Step 3: N-((6-(7-(2-fluoro-4-nitrophenoxy)thieno[3,2-b]pyridin-2-yl)pyridin-3-yl}ymethyl)-2-(2-

methoxvethoxy)ethanamine (327).

A suspension of carbaldehyde 325 (0.50 g, 1.3 mmol), amine 326 (0.30 g, 2.5 mmol) and

acetic acid (0.14 ml, 2.5 mmol) in dichloromethane (20 ml) was stirred for 1 h at room
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yl')thieno [3, 2-b] pyridin-7-yloxy)phenyl)urea (334) To

a stirred suspension of carbal dehyde 321 (336 ny,
wW®2004809980D1 ), (S)-I-nmethoxy-2- am nopropane (2POT/0y2009/000228

2.248 mmol) and acetic acid (68 ng, 1.124 mmol) in DCM

(20 M) at rt under nitrogen was added NaBH( OAc) 3

tefnfidrBruld), THen &R uMBhdetox ?B&olﬁ @t (@80 513(3 Wﬁﬁol)"@@s added and stirred at
stirred at rt overn uenche with a solution

r-tofor 116k, H?leurthﬁhémpwv Sodimetriseeisuy barekydrighl 0 2y en added. and
B T

IN haOHWd8e sftllomr sdpénsronszﬁhs rrcmove?lﬂ’os/ fdwhtion amdmnsm Wmlu:tiehlloromethane
y t ri.nsed wit and.air-dried d
s Y VBl g B gt R BT SRR D0 L g fttred, and
copednuent. 2%hef reddTFONivEEN I@Mﬂﬁwyd& i Bld‘t@‘v mMr 1Q1/a91@ﬂt 0-20%,
to afford the title conpound 33 qg n% .
m%h%oyfhé lggomethage; Sap 4P ealymy) te gigldi327 @ R @éé@nw 44 %) as a
ye@%%l%)m@ﬁmm) 49@471 (S | H, 8.58 (d, J= 1.6 Hz,
H) , 8.31 (s, | H, 8.23
St¢m4 ta&bmvb(ﬂ-@ (2-|ﬂu9no 4 HI'PI’ODhenOXﬁdthlemﬁBQ blpydig-2py)pytidipf3-
‘ﬁi]%;&%l %&l ]%)@ ! [lgj738(t J= 9.0 Hz, |
l? & gigxéqca’ate'_g8\]_55l_lzll_|)’657
(bdlo cdmpund 327 ,(0.28 lg) 0.58mBebl)id dichiordmethankelz 1 00l mH) at r@onT &mperature

%)a’dd%d_ tgﬁthg/'lgfmr}-g@.’% gﬂ.;% 7(1816103 Jéjslg’Pég Oégg %4 mgPoH)zand i'30c20 (0.26 g,

1. Qnﬁﬂol) Zhd tealtion rhifture adQirdedDl rdoM tedphratude BB 2%, Mn the mixture was
0.98 (d, J= 6.3 Hz, 3H), 0.69-0.62 (m
W@h%segug)@a]éwltlz Bpter, wgtu{a,tﬁdze)mmgggn ghlem.q,i)and gplgrp dlge over anhydrous
mﬁ%gﬂl\‘hf %@fa(g iﬁl‘gerc(d?’l %Yig LAREARYIAUT Bicd PdsidRre f WHOTRRAGI DY kilica gel
i eno pyr - 2-

ChW“}%W@Rﬁ‘B’ r{eﬂiylyflC)?Tﬁ@B Ifglliﬁforﬂl-celllpmldh@%)@ﬂ@ Eaf0 26 yle)dcleR it (M+H):
sdode (335) A suspension of urea 334 (66 ng, 0.127 mol)

in acetic anhydride (2 m) was stirred at rt for 2

ga&gert el (6 ¢ 4-ammord- ﬂumrbﬂaevxm)mwam[diﬂeldlphvdlﬁddﬁl)tpvmhn-ef
) g oned with AcOEt. After

o Cimtoi-3a Ayer-was col | ected, washed

Wi m@ nied afmpouhcﬂ\BNBQ'iO(g(QBS AsIE MB@HQVS Hfb) wdlk h&Rd @6 dust (0.37

%@dr us magnesium sul fate, filtere
& gdepmmepEmchigrde JBOBY snwhd rBEi‘PDf‘P é?i‘jit@é)ﬁ fplg)s hThe resulting
mi&QIré s %f&@?&ﬂ& aphyh Qﬁ‘ensdot)leg aﬁlgﬁéd thkdRbk 88fte £ Qhcentrated. The

ammoni um hydr oxyde in 05/90 to 10/90) to
regifyeovgs tpeitiongd etW@@m?Bwh@C@% gndewangr, Qasbgl mithl briig4odried over

an%b@dg?ﬁlgﬁgh %%fatw}irlnfegetd{}ru}éﬁf oncd g%ﬂggre F‘hypgw% (3?2 ?O.[S__Ié,: 95 %) was

us&i@'&d@n4&1(emst®j—|LRl\/SS@4+Ia)‘l66£85 30 (2s 1H), 8.27 and

Lﬁ)mldlﬁ-lﬂ)yl)ntﬂetMM(ZJrﬁet]ﬁd’ﬂyetﬁb‘ﬁv)etﬁyl%rbamgﬁ ($3ﬂ) 2H). 3. 1.5

gf iy ({3%0@1 n& 9%84!“@29 29 Blprg #&163315 868 25 s gmo) in

tet(dﬁib/droairﬁn (29190 2086 waBladddtripNSednlT(3.D)35 604124m(1M1')|'9nd the resulting
Schene 23 62 V‘D 2009/ 109035 PCT/ C‘A2009 000228 F NHp
solupore wig_stirreg far § h aty0CSC. Cyclopropylamine (0.26 g, 4.6 mmol) was added and the

mixture was warmed to room temperature and stirred for 18 h, then concentrated under reduced
pressure. The residue was partitioned between dichloromethane and water, the organic phase
was washed with sat. NHyCl(,q) and brine, dried over MgSOs,, filtered and concentrated, yielding
crude 330 (0.15 g, 77% yield). LRMS (M+H): 652.6
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SDPEAS NNDCMNNNBoc OCtort Boc 126 336 F /

N TFA DCM O\ NH Nrt N 337: Exenple 210 Exanple 210
WOR{08/109035 PCT/CA2009/000228

- Fl uoro-4-(2-(5-((2-met hoxyet hyl am no) net hyl ) pyri di n- 2

-yl )thieno [3,2-b]pyridin-7-
Steb OxV-Lpélefrwby SYG | RO panes AP PD xR SeticxF YethyBingRo)yhethyl) pyridin-2-

t

(1 gIcnO O L7 PSP BB AR MBS A do) - 2- f | uor ophenoxy) t hi
enafcnpbuld PYOidi15-g 0.23 1 dissolved in_dichl hane (2
2-yl) p%ri di n- é yl )gmst hyfn{né)j)ng?éhoksiloe}/ehyll‘n) car bamat 6 (20 mL) and
triflgggycetip agiddBOuriomdghe egattidnneixtieé wag e radofor 02 Bait roThe mixture
j n [ t 0C,.were added
oA s i T RBG W ARRed by sl SRR R 080 9%
MeQ8/H:), Aquesl G i3). minThed dgpbilizeh Thx tpuriBedvadadt| (@wRMning some

to. warmup to te .at yr.e. sl owl g stirred
o R D BRSPS S 8 g v maon
Thasrgaliit phasd was dieDEigSany fiftes ass cvirkitra@BSRedvarilld copound 331
S bur @_Igd a u?ous sol ution of amoni um chl ori de %4 ,
O N0 8aOH™ sl PR ThA dalb Arspee therteamensyéh N dFHYMR (DMSO-
drBgnasi Hmesul & atrgy sl lef-ads, 1@1798.@9@&%&%!5?9%%33?& 1H); 8.30 (d,

crude residue was coprecipitated in a mni
1RO HEda <, 2Ph ) GI13ddhads1£31 2. 2AdBd7.B (t, 1=9.0, 1H); 7.22-7.18
ikt akd. [ it A nes,  aif~drie d [ .
o bt 844 e BRE L D ABCE oL A0 KBS R0 s . v
2.9 8Bt(int aH)vaS5yi(ebw), Jas. 1a 1 Hal ®69%0.62rims aHi),d0.448.40 iz 2H). LRMS:

. H. Step 2.
(N&q@sg ‘%Ac:r 0- 4- (2- (5- ((2- net hoxyet hyl anmi no) net hyl ) pyri d
in-2-yl)thieno[ 3, 2-b] pyri didheme 21
7-yl oxy) phenyl ) cycl opr opanecar boxam de (337) To a
sol ution of am de 336 ( an%de m xture) in DCM
(10 nm) was added TFA (2 )l]/T reaction m xture

was stirred at roomtenperature f%zc%%wz
concentr at engC rii tf bet ween wat er and AcCEt,
and basified w thyl sol ut iNeaHOAAS er; CBEPar at i on

of layers, the organic |ayer was coll ected, washed
with N NaOH (x2), wat®t and brine, dried over
anhydrous magnesiumsulfate, filtered and
concentrated. The residug¢ Was purified by flash colum
ch%pogat ography on si a el™f el uent 2% of amm m
hydr oxyde CMT 05/95 to 85) to ab the
i 7 nmg, 0.177 I,/ 8%gield) as a
sal non sticky (gl 1H NWR (400 A 6) 8
(ppm: 10.57“{3, 1), 8.57 (d, J= 1.6 H', 1HY, 8.52
(d,  J= 5.5 Boexdddle20s8- 32 (s, 1H), 8.23 (dss elmpRf Hz,
1H), 7.93-7.83 (m 2H), 7.47 (1, J= 8.9 g, 63 VWO
2009/ 109035 PCT/ CA2009EX e @06 ang 2077 41 (dd, J= 8.9,
2.0, 1H), 6.66 (d, J=5.3 Hz, 1H), 3.78 (s, 2H), 3.41
t, J=5.6 H, 2H), 3.24 (s, 3H), 2.66 (t, J= 5.7 Hz,
B¢ 7-(41(3 ypylureidg)-Z3flgorpphenoxybihiend] 3@ab)yrtin-g ryl ) padiffin-3-

yDR&Rhino)butanoic acid (332), and 1-cyclopropyl-3-(3-fluoro-4-(2-(5-((2-oxopyrrolidin-

1-yl)methyl)pyridin-2-yl)thieno[3.2-blpyridin-7-yloxy)phenyl) urea (333)

To a suspension of carbaldehyde 321 (0.20 g, 0.45 mmol) and 4-aminobutyric acid (1.0 g,
9.7 mmol) in dichloromethane (75 mL) and was added acetic acid (0.051 mL, 0.89 mmol). The

reaction mixture was stirred for 1 h, then sodium triacetoxyborohydride (0.38 g, 1.8 mmol) was
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Is mssing. M5 (mz): 493.4 (MrH). Schenme 24 NH2 F N
Nv MO-\- i)Triphosgene, DI PEA; MeO-\\ NBoc F THF; O

wW@200v/1690B8Bc S\ TFA;, DCM r.t.; 6 h N - N ii)PdKF2A2009/000228
;r.t.;1h NN 126 338 FNUNF NN O\ OOMOp -~
MO-NH ~ ~ S\ CIl O M@ ON>==0 S\ N\ NDPEA N\

ad¥ed B tha3Rs3dk): mitaeRtifed? Ik 1380C Hie Qggtlﬁlre"kvﬁ th'eﬁ pﬁllt\ngne\d between
F/ NN HATU, DI PEA;, DMV CO O ii)

WR)@@ apg @ch@ﬂnet@gﬂﬁ}dethglsghd B(mqa@sregw@echhyj sgqmnl\;&ltrhtyqn through
cdiies. (Ms (aﬂalffs:t)’s 1ﬁ¥1€£t9cpfh9 QW]HE@{)I@Q&({[ 835 LVH&O&QhMtriSe while the acid product

enoxy)t hieno[ 3 [ pyri1din-2 )pyridin-3
33!2\9‘{"%)[11‘(525’ irethi @@dybﬁltﬂy Ical@aﬂhracrrgztrec r3dOfroraniek filtrate was concentrated and

th% EQSld%e ?U%l@eﬁl lg;‘] OE g g%l CbhF g’ %g%yé?@% %d/d#/%t%yl acetat%) to prov1ge purified

eno
3$|p()3pym g, db¥- Beld). )Imeq)mdmt- 1N-t]§e'2<:dliﬁi ﬂt‘@t YegitdWyds) soBbiREN ¥ Bdkhing with

1 ?2‘ r?raété'dfl) SheP O’lgh!,q %?? f {o_advas concentrated and the residue was purified by

Grlsimfﬂe{z@ﬁd)ﬂﬁ% PPPY)Z’t B35m30%, vidoRIIBY, | dulkiZe .Y B Ryh) Qidnlil shilized to
X }./ 52 met hoxyet hyl ) car bamat e 3385 To am ne
af%oei 291!d G*+uBenfito )Y1¢1¢9 Churpetpyastion of mm;(oaodm:)z aud 3B33@s provided
bRS added tri phosgene (0.054 g, 0.18 mmol ) and the
resul ting solution was stl rred for 1 h at 0C. D PEA
( 0.Gronpound B33 G:xgmpl2. zg)é)mﬁl NMRN(DM§Odapb@py) aiifi Ne3 ().180; 8.58 (s,

LA L R T SR B R
IH)héﬁ4c(dd1cIem$ 7.a2.2d Hndsw (t, rJeQLO,CEId) FrRsEur-e.o, me; 6.65(dues 3, 1H);

SRR T (e G (S i b N L AU,
OM—EGI (aH)and4-braons, 219y, mgdqg)\(m S, filtered and

64 C\/ogp%gr?dgé3l3o(gegggpls %4)CAZOIQ%I??SM%(8) de) 3(ppm) 'H: 8.76 (s, 1H); 8.52 (s,
1H); 8.52 (d, J=5.5, 1H); 8.35 (s, 1H); 8.26(d, J=8.2, 1H); 7.79 (dd, J=8.2, 2.1, 1H); 7.73 (dd,
J=13.5,2.5, 1H); 7.38 (t, J=9.2, 1H); 7.20 (d, J=8.4, 1H); 6.65 (d, J=5.3, 1H); 6.62 (s, 1H); 4.46
(s, 2H); 3.30-3.20 (t, 2H, obscured by water peak?); 2.55 (quint, J=3.3, 1H); 2.31 (t, J=7.8, 2H);

1.95 (quint, J=7.6, 2H); 0.67-0.62 (m, 2H); 0.45-0.40 (m, 2H). LRMS: (M+H) 518.4

Scheme 22

MeQ
H H }NHZ H H
FUN\H/N F N\n,N
o) y NaBH(OAC)3 ]@ 0 :
? AcOH MeO ?
o) — s ‘ N ‘>*NH — s | N
N\ 7T\ P DCM N\ 7N\ P
H N 3 N

321 334: Example 208

335: Example 209

Examples 208 and 209
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concentrated. The residue was purified by flash

chromat ography on silica gel (ethyl acetate to 5%
woredobaemoBs et hyl acetate), yielding 338 (0.19 gpCBTX2009/000228

yield). M5 (mz): 608.4 (MtH). Step 2:

1-cycl opropyl - 3-(3-fluoro-4-(2-(5-((2-nmethoxyet hyl am n

Step ﬂ”ﬁ(ﬂ)-}ll-c)ybbbf)ﬂog ll'-B &-fluoro-4- (2 (5 ((1- methoxypro an-2- ylamm 3methy1)-pyr1d1n -2-
yridin phenyl ) ur ea

| )thieno[3, 2-
ylél;’}Sn‘( é2111.31[’3@1(11@73’&”(%}?@3?‘)}’1)‘1??3(@&% or onet hane (40 rTL) was
added, Tided %s%)ston-rchﬁcartﬁmeﬂ}tl eoﬁl\’@% %g{, r()rﬁg Jng[)]%e(téaé -methoxy-2-

t hen concentrated. The res oﬁue was par itione
amgigopropage ¢H10ons ReXR arnwlhmdmmﬂ aciy (08 urge 1. A24imino in DCM (20 ml) at rt

T T

stirreil tatirt averdighi 4o cﬂiblﬁjhbtybwtbh Relutianek le)P/hMbl H(hell@teﬁ were separated; the

q%%}ggldl n% $ %E d wzﬁgecgsz% {rlgl? lDﬁ),qjl and gassﬁied(\glth ffN %aOH (pH 12) to

foﬁn Ebkp(ﬁgn%%rﬁ(@atavasgs%ga for%O%n(ﬁﬁ) s'oluli'l)was gol%@te& @3 frl]tra%og rinsed with
wzgerzand| aq.ﬁnedpnﬂgaupﬁed bxdlagh cqlurp‘y chrpmg@g(a@hy gﬁglll’ga gg_l}-ﬁe}uent 2% of

an@m@ﬁurﬁ h?g—ro(: le if '1@160}?/5)@4 ( ﬁ)/%)) %;Esforg Eﬁle]tbtfet COg-% ?rl 34&;%2 mg, 0.35
m@toBGﬁ% ﬁ@ldI s a yaldy, 1@fablid. 4 NMR (406) MHWED ISR J) 5%Pn)3: 8.71 (s,

R b (0.1 e By (af 5131221 831 GpHERGAGP (@ J= 8.2 Ha, 1),

7.91idanod 8.222. blﬂﬁyr}mvns 2d, Y)Yt » diHy; By b.38 (1, 7= 9.0 Hz, lH) 7.23-7.17
2- met hox | ) car banat e (340) To a sol ution

%Hﬂbé@%&d LI 201 6.5 (b d =ZwbHy. ldhe3-Bbtday 14.5 Hz, 1H), 378 d,J
= ¢h @1&01‘1@} @Qb?d&?g 9%, '6 3 HQ 165, 3"2’110('%3}1)”3 18R 4-11) ) 5348, 1), 2.81-

added DI m xture
2.8k oy 18l 2. 34-2-p bom 1tH§rr¥)é¢ atlal(@ IH); 0.98(h./= T&feHs,(ﬂHbe(hw &3 (m, 2H),
) d ure t he residue was
Ofére?tgg a’téelLQ' @mfst(hl?%bfgz' a d he solid suspension was
Sterol. |(Be-¢@-Gy(44(3 Ly datromituraidd)- o plestloxst) ki enBj3t- Big@ridin-2-

th |/ d th S
N BN Pt e s e GA T g 0 218
mml susﬁ@lsﬂ%o?m%h 834 &% n@g, bQQQ s incﬁcetlclﬂn%d@@gﬂ)% stirred at rt

m: 8.70
foglgs é\;ygs)l"hq_ Ir_ﬁacp 11 ggxteaz wgss gucgn}_%eq_&y aﬂﬁ}lon O'f rg@phapH?]'pnq ryater, and

paﬂtltﬂd)led @nl?%c@i@ Afger‘sc(eﬂasatﬁ)n the %r%ﬂlc lgr)éelfbwas %ol?ec%)d( ngshé% with water,
1W a\Ian-I ;{x@, a|t-¢z anid pijne, glrgd vgr aghy:dr@;sSmbgqesmml—&ulfa«ﬂe Sdltered and

coé&gggtga Sli_}?é( %ﬂd{ §ﬂ$£ b\%s éogrlgé'% 5? (ﬂas[§ %,m%ogl%gg%b%%p}]%yn?n silica gel

(clpedt., Z%Bf(ammpnlurﬁﬂ@'ddoxydmm-DMeCSﬁ/é}EM 05/90 to 10/90) to afford the title

co{nﬁ noxy?‘{(%bo me (E(%Bﬁ 12‘:18} %3/ yd?l a%lage)ho xel}/lteLHu?%y SOPld HfNI\l7III%r(200 MHz,

DMS@LCM& (ppeth)n-rdixyird mefolthyxlle}s— ¥-702s,mah Qxy@tzﬂsydn) 23% 8.34 and 8.30 (2s,
am de To a solution of ny,

| but
1, fbéif i an@dMBé% %llﬁhé LanONg 2@{)1@3%;!7 Ogt 1H), 7.20 (bd, J
) FIEA1H @6@%%4% 29) 4¢774nm 11%111 ) BV - i%’gﬁ“—zﬁp"‘ﬁ% %%dﬁ% (2s, 3H),

é@ fresultin
2. 5&3 % e HD), 2 16 an@ér%c{zsh 3HThb09 ekt Db R2dy/xt @p élanaH), 0.72-0.58 (m,

e%?ﬁ NS et ate and water, washed
2H9%%1d6kﬁﬁi%d2k§ &WJ (I\/gSO4) filter ed and
concentrated to i eI d the crude, BOC-protected
product. This material was dissolved in
di chl oronethane (75 nlL) and trifluoroacetic acid (3
m.), and stirred at r.t. f@geng 43 The m xture was then
65 WD 2009/ 109035 PCT/ CA2009/ 000228 concentrated and
the residue was purified by Glson reverse phase HPLC
(35-95 % MeOH/ H20, Aquasil €18, 30 mn) and
| yophilized. The residue (containing sone formc acid
fromthe



HPLC) was partitioned between dichl oronethane and 1 M

NaOH. The organi c phase was dried (MgSO4), filtered
wapagansentrated to give 341 (18 ng, 50% yi el POT/@820@9/000228

7:3 mxture of rotanmers by '"H NVR 'H NVR ( DMSO d6)

6(ppm 1H 8.73 (s, 1H); 8.57-8.51 (m 2H); 8.36 (s,

0.3H,; 8.32 (s, 0.7H),.8,29-8.24 (m | H); 7%84-Zi;;3

(m 2H); 7.38 (t, 'ZM; 7.21 (d, 3:8.3,@%

6.66-6.64 (m 1H) ;9659 (S, dH; g.g?d(d, . °

0.3 4. 73 5 .6, 0p7H); 4,64

0. 3[?)3;"%‘3\ W, N .6, 0.08H); 3.73-F

(s, 2.2H)8x3,22 (s, 1.1H)5°'2 58-2.52 %m 1H)

1.80-1.70 (m 1#); 0.89-0.84 (m 6H); 0.68-0*4 (m

2H); 0.45-0.41 (m 2H). LRVE: _ (M 07.5. Schene 25

H FC N ~O0OCl F/ NO O “Oro 0 DI PEA LiOH ~N

N NDCM~N NN THF, water Me c Re0 Boc 126 342

H2N F H OH E’N.H\Y-Y 0 6~S0 Ol 00BOP, DIPEAY S

N Boc N S\ otm- S°S02E\NEON, MeO --/--N Boc N N

343 344 R\ [ NN S02Me F\ | N N SD2Me TFA _ S AC20

S \' I ~ DCM=--/--NH N ~R'PenR® MeO MeO \ 345:

Exanpl e 213 346: Exanpl e Bildnfixanpl es 213 ang 514 M N

-(3-Fl uoro-4-(2-(5-((2-met hoxyet hyl am no) net ridi

&2(_3Sﬁléjq?%-ﬁ-é%.&f-g(,z(Zneélj(lcéwanlpwinﬂmeth%)pyﬁdin- o Y 7.

3(/5%3/) phgnyl ) - NeouyShnerRichubsubdeaboxRRaRY 3378l onam de

an
N -(3-fluoro-4-(2-(5-((N(2-nmethoxyethyl)acetani do) net

| P . ] P ' -
St 3 )}% g%?)f/-;%gkg A%F?@'\@%lg@?@?%ﬁ?ggg ;d%lr)]?ﬂ uorophenoxy)thieno[3,2-b]pyridin-
2-plgmryyid)nadly Dmatiryld2 me 8w 6y ctiBt e prbdmatmei 36y | _
rST;et(T;]Er);ﬂ( ﬁ“&f?’f‘ %% Eﬁrggltle- ﬁ%t(%(é/ r%g,r (P ik X&%ﬁ'n’f‘?}t&?’&’oe&ﬂ}’hndaeﬁn hitto gen at 0°C
wotk hidedepER.(2y1 M1t bizeaghs) ﬁfdkﬂyélﬁbl@b?bgrb(yﬁﬂ) Mdrids (5b Q! ®54 mmol).
hen | a~~- 3- oxopanoate (342)7-yloxy)-3-fluoro hen .
Tl]eg‘j:dcgt_)lb;p@ﬁgﬁd\giﬁ allgveuity VagninD 12 opg} emgerstre slowly and stirred overnight

at FSold %qugﬂrp Q8228 ction mixture was diluted in AcOEt, and successively washed with

a saturated aqueous solution of ammonium chloride (x4), 1N NaOH (x2), water and brine, dried
over anhydrous magnesium sulfate, filtered, and concentrated. The crude residue was
coprecipitated in a minimum of AcOEt in hexanes. The solid was collected by filtration, rinsed
with hexanes, air-dried and dried under high vacuum to afford the title compound A
(quantitative yield) as a pale brown solid. MS (m/z) : 593.4 (M+H).
Step 2. N-(3-Fluoro-4-(2-(5-((2-methoxyethylamino)methyl)pyridin-2-yl)thieno[3,2-b]pyridin-
7-yloxy)phenyl)cyclopropanecarboxamide (337)
To a solution of amide 336 (215 mg, crude mixture) in DCM (10 mL) was added TFA (2
ml). The reaction mixture was stirred at room temperature for 2 h., concentrated, partitioned
between water and AcOEt, and basified with 1N NaOH solution. After separation of layers, the
organic layer was collected, washed with IN NaOH (x2), water and brine, dried over anhydrous
magnesium sulfate, filtered and concentrated. The residue was purified by flash column
chromatography on silica gel (eluent 2% of ammonium hydroxyde in MeOH/DCM : 05/95 to
15/95) to afford the title compound 336 (87 mg, 0.177 mmol, 48% yield) as a salmon sticky
solid. "H NMR (400 MHz, DMSO-ds) & (ppm): 10.57 (s, 1H), 8.57 (d, J= 1.6 Hz,, 1H), 8.52 (d,
J=35.5 Hz, 1H), 8.32 (s, 1H), 8.23 (d, /= 8.0 Hz, 1H), 7.93-7.83 (m, 2H), 7.47 (t, J= 8.9 Hz,
63



To a solution of conmpound 126 (480 ng, 0.915 mmol) and
DIPEA (479 1, 2.74 mol) in DCM (9 nm) at room

wao eqoprowsiur e was added net hyl mal onyl chl ori deP¢1/@82(99/000228
1.83 mmol ). The mxture was stirred for 18 h. A
saturated aqueous sol ution of ammoni um chl ori de was

113dded dand § 0o @qusosiss phases XL Aot eds (woae 3wut(ia JX Hz, 2H),
The conbi ned organic | ayers were dried over anqy r ous

33065 8 Sforave ﬁéIZcHﬁbéHPK%@d J=Thé Heed Hi (AP0 80 (m, 4H), one NH
: 0 i near gradient 0-20%
lsmdgs’JF]ano /%y%hﬁ%f%ﬁgg%éne Snap 50g columm) to afford
compound 342 (540 ng, 0.86 mmvl, 94%yield) as a
yellow oil. M5 (mz): 625.5 g‘lf\?m_b' Step 2.
3-(4-(2- (5-((tert-but oxycar BINAE- et hoxyet hyl ) ani no)
nmet h~1) pyri di n- 2-
yI)thieno[3 2- bl i"i n- 7-yl oxy) - 3-f | uor oph
géopropan0|c a@%gf(343) To a solutlon of ¢

H. H

y m?ﬁlrmsg g'f Hﬁ-lg (—izNBm/ teFA; Dé!@.r.l 6h
M) was | OH nppofydrate (36 )
The nixture was stirred " 'at room tenperature and

THE was renové&d under reduced pressure. Thes3®queous
solution was diluted wth water (10 m) and acidified

to pH 4 using . NThe suspension was filtered apd®X
the precipitate whs d\Vbd ynder hi gh,yacuumto d@d\V

compaund 343 (485 mg. 0. 79,vml , 9296, yiel d) aga

bei ge i (' z): 611.5 (MrH). St d™g.

N -(3-fl o 4 (2-(5-((2- nEFHoxyethyIan1 V1) pyri
di n-2-yl ) thi ggol3 2- 340: Example 211

bl pyri di n-7-yl oxy) phenyl') - N3- (3- (net hyl sul f onyl ) phenyl

nmg, 0.197 mmol ), 3rnethylsulfonylam

|
W/
-0 393 mmol ) dJ’DIPEA(J:@I Y
. .% if was add B ent (261
ng, 0.59 mmol Wes st A t oom

tenperature for 18 h. A saturated aquedUs solution of
amoni um chl ori de was added and the aquegus.-phase
extracted twwce with ethyl acetate. The conbi ned
organi c extracts were washed with brine, dried over
anhydrous sodi um sul f at €xafgles 39 s0b¥ent was renoved

resi due. was purlfled Vi
pephenoxyjthieno[3.2-b]pyridin-2- yl)pyndm 3-

et hanol / di chl qn@&ﬁwmﬂl@nhom{amaégam&@tmmndt o afford
coqgound 344 as yeI]oM/solld (not characterlzed) whi ch
wa Nl 05 (A- (4R dlopmonylureiden? -flpergphenoxy) thiendB R-blpyridin-2-

dhb vdnbammle GB ni c Iayers wer e

co entrat e |du rif e
ke g @24 o RS PSP z@emi; P s
tnﬁlﬂggerﬁqb oﬁmg 0.8 ﬁhfrfo@)ra(ﬂd mmaaum;g shithioh s @grredofo%% at 0°C. DIPEA
29. 9% vyield) as a bel?e solid. "H NWR VHz,

(Ofbﬁ)/gé: &53)0 % 2(3m1) alj_(bcg@;)p(@y ame 029 %4 6(r§molj_ pafgere @q@mlally added
anfl (i!he IJlﬁ)Tur@ wAs 'ﬁlzafméd'po'ro&nﬁanzﬁéf]aturl and sérre?d fdf hl??_ﬁx c§nc%§trated under

cg@prps@g (T he rBidpe was 68titiored be(van ﬂiﬂ)l],oro?n%l‘]ané tind Jater, the organic

phﬁsezwéz E?I%Fpe% Y\_/&s,%gi&];j& %ﬂ; %%Embg?ig§6%5dned dver ]\Pg%O&, gftered and

PCT/ CA2009/ 000228 3.79 (s, 2H), 3.57 (s, 2H), 3.41
(t, J =5.6 Hz, 2H), 3.24 (sg43H), 3.21 (s, 3H), 2.66
(t, J =5.6 Hz, 2H. MS (mz): 664.5 (MH).



Step 5.

N - ?S-f | uoro-4-(2-(5-((N-(2-nethoxyet hyl)acet am do) net
whgioppgsdi n- 2-yl thieno[3 2- PCT/CA2009/000228

bl pyri di n-7-yl oxy) phenyl ) - N3- ( 3- ( et hyl sul f onyl ) phenyl

) mal onam de (346) A solution of conmpound 345 (18.5 nmg,
cdcBteldMMihg: réstiud Gk ipGrifdd N dsH th(o%a%efﬁhy oR 3ii%a gmf@tlh%'l acetate to

was stirred at roomtenperature for The sol ven

>hersthapprinilad aeatielr Yiedingcad (0 pt sdlirdeldhds tre/zy 6654 (M+H).

R&%@A N

pn(339) af f ord conpound 346

(5 B 1%%83583"’1@3 %éo B RIS . e

sollﬁLoﬁélwe(sSsnrfeHI)fpr 10h,6@ef Sonchi}ated. Bfe-Bsid@ (A3 pailtioned between 98:2
-7.86

digil%%ﬁgihé&q_é%inﬁ%ﬁixtyree@dﬂ M;@Ja%)ﬁ(aq% géshqg 'gfzt}? (o[(nhg ’JiriI]ad gvg MgSOs,
filkdfed élﬂd)oongen‘gt?teﬁ ddpe Jesulh%% il \Jasertu'fged \Mfﬂ dleﬁx(yy dnbr eﬁlﬁ ethyl acetate
and

préVlélpg(gl)éﬁ‘ B 2 & Vwcﬁhd‘H EW(‘*QQMHBI-H)MSWJ Mpp)n) R@ ® (s, 1H);

Uy BB M E N, DRSS kg 15

7. BoGldDENI.IN2IR, 118); IBRB (t, J=8.Dy1H) 700 (le 81, 1H); 6.66-6.62 (m, 2H), 3.78 (s,

2@“’55@&2&? %%F . i}ll{g" %ﬁgrﬁﬁ@ N 1;9"2}1)* 2/s7 MTSENEN N, 66-0.62 (m,

2HY: Q@2&(41{(11421(1}31»@/@/@}35?8)3’(1\4#@ .do) 12H]j | uor ophenoxy) thie
[

Mé propiiure hen
vlTﬂyﬂ&n(ﬁﬂ%etﬂl@m&hoiy%fﬂyﬂ@%Béﬁllate (340)

(2-(7-(4-(3-cyclopro g/l urerdo -1 uor ophenoxy) t hi eno[
3, Epms'gyytlpgpﬁcozngppy\dg 9 (220 mg, 433 mmol) and methyl chloroformate (50.2 pl,

0669?1%1%%7))111 "l'HFnaélqﬂlg gJas Qd&/ed)olpﬂiﬁy(b 4 P t3BQ1§'é§lE g%iotllg %{vaure was stirred

To a sol ution
at gnofb®mpamtuye foad 8 hdﬂ&adsotvnntpmssgem\e:d (uildf25ediigcd ;ﬁ‘ess&@, the residue was

| 490
mﬁ’ﬁaéedr g@ét}%[gﬁﬁrﬁn%t 0y &° gusgf’rfsgg’e‘ﬁa foqle?ﬁd f{’éfr gﬁ“‘?ﬁ‘oﬂ% purified via
BiGygd qfineapydradiénmeo- Q@%Q:indmnollcﬁdhlfiﬂmeﬂqgﬂe ?Sfﬁb) 25@3%1@@6}3% afford
t ture was stirred a OVEr Ni
cofpgl 40 F135 B b oLt s et i TOORI00 MEL
Dﬁgo\ﬁ@ 8%;%)1%97@3@ RETRGA09(:00R28 33 ‘ée@slglg g&‘ J = 8.0 Hz, 1H),

wat er. ani c hase was col I'ecte
7.%a250m, m{);fa}@u dewé 2.4 Hz, 1H), 7.38 (t, ] = 9.2 Hz, 1H), 720(dd J=88,12

Hz, 1H), 6.65 (d, J = 5.6 Hz, 1H), 6.56 (d, J = 2.8 Hz, 1H), 4.54 (s, 2H), 3.64 (s, 2H), 3.44 (s,
3H), 3.22 (s, 2H), 2.59-2.51 (m, 1H), 0.69-0.62 (m, 2H), 0.46-0.40 (m, 2H). MS (m/z): 566.4
(M+H).
Step 4. (R)-2-amino-N-((6-(7-(4-(3-cyclopropylureido)-2-fluorophenoxy)thieno[3,2-blpyridin-
2-yl)pyridin-3-yl)methyl)-N-(2-methox yethyl)-3-methylbutanamide (341)

To a solution of 339 (48 mg, 0.095 mmol), N-Boc-valine (41 mg, 0.19 mmol), and DIPEA
(0.083 mL, 0.47 mmol) in DMF (20 mL) was added HATU (90 mg, 0.236 mmol). The

resulting solution was stirred at r.t. for 3 h. The reaction mixture was partitioned between ethyl

acetate and water, washed with 1M HCI and brine, dried (MgSQy), filtered and concentrated to

yield the crude, BOC-protected product. This material was dissolved in dichloromethane (75

mL) and trifluoroacetic acid (3 mL), and stirred at r.t. for 3 h. The mixture was then
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evaporated. The residue was purified by col um
chr omat ogr aphy (eluent 20% MeOH in EtOAc) to afford
wao bwodewss ed conpound 347 as a yellow oil (426PemQCA2@%000228
yield). Ms (mz) = 611.4 (I\/H—|). Step 2:
1- Cycl opropyl - 3-(3-fl uoro-4-(2-(5-((2-nmethoxyet hyl am n
cdﬁké@ﬁaféﬁ'ahd flre RE R hwrals Fﬁrlﬁed by Gilson reversep ase HPLC (35|9 % MeOH/H,0,
i m dazol - 2-yl)thi eno[ 3, 2-b] pyridi n-7-yl oxy) pheny gure

Aﬂw@)cla’&oamgal andlj lgephatized.h eT1@41‘¢81€1¢2®0mglmr@ 888 fomolc) adich from the
e

T T

(l\d@%)4$tﬁlnereé@nditori€&'ntraﬁ€{olrto divieadt 18 mBpes0m tldy & Va8 mixture of rotamers

o SL MG 1 R RS o0 il B3 E HER R e e MR s . 0m

8.830e, 0r7glaNs 29-phase, YVEE 7cxaL1‘elc e H)dr 8¢, pves, 1%2@ , J=8.3, 1H);
filtered and concentr at e resi due was urlf b

0-85P mtmc Hilb et g r! 5%&9((@ t],l?elﬂt6 0360 AR, 171 558, OB 14664 . 1-17.1,
0. ﬁ@)%'%%' His Bt §56). 47986 %ds%)g%z‘é? 2‘31% ﬁ%ﬂ?%%%%iﬁg&z.sz (m,

as a | ow powder (211
11-5)1]184) MI-H)I 1I$1,E,Op€$9084 (m, 6H); 0.68-0.64 (m, 2H); 0.45-0.41 (m, 2H). LRMS:
fﬁ)(é% (7 (4-(3-Cycl opr opyl urei do) - 2-fl uorophenoxy)thi e
Z b] pyridin-2-yl)-1- nethyl-1
H-| m dazol - 5-yl ) nmet hyl ) - N-(2 met hoxyet hyl ) met hanesul f o
nam de (349) To a suspen5|%g of the am ne 348 (61 ny,
0.119 mml) in DCM (5 m) Hed et hanesul f onyl
chloride (20.53 ng, 1.5 eq, O. 179 nmol ) and I Pry2 NEt
(46.3 ny, 3 ed@“@% °mtotd and the react oA RiKtte
was stirred ab for 3°adurs. The m xtureo di Ut ed
Wi th Cs n washed owiat h sat ur at sol ut iten,

sag}u\ sol uti qp,and rf gani C e, water
peasessmas col | ected, dried owey NaE@cSO4 f| ltered and
concentrat ed» The residue was purified by col yum

chr omat ogr aphy (el uent OHin EtOAc) to afford

the desired (¢ und,349 a pale yellow sol i d+ 34y
g, 48%. 'H (Tﬁ%WDNBO) w27 (s, 1H), 8. 1 W
5.48 Hz, 1H) 3 (s 1@P,D,P; 25 (m 1H),

90):4@%?;)(%76(m 1H 8071 (s de ] —omme
5. A8 N 6.14 (s, 1How 4. oefs A 9 (s

NS B 72 (s 2 63 (s, 3HFO2.% (m 3H), 0.23
(m 2H), E) 69 WD 2009/ 109035

bCT CA2009] 00023 ?cl%ﬁ £ F oo N2 F 010 some
FI\F N/ O VLEININISININ -0 N N-Boc mgﬁ@(som

\
46 350 HFHH /NFN~fN
Dcr\,aeo Wal N - e . N

345: Example 213 346: Example 214

Examples 213 and 214

N -(3-Fluoro-4-(2-( 5-((2-methoxyethylamino)methyl)pyridin-2-yl)thieno[ 3,2-b]pyridin-7-
yloxy)phenyl)-N° -(3-(methylsulfonyl)phenyl)malonamide (345) and
N'-(3-fluoro-4-(2-(5-(( N-(2-methoxyethyl)acetamido)methyl)pyridin-2-yl)thieno[3,2-b]pyridin-

7-yloxy)phenyl)-N>-(3-( methylsulfonyl)phenyl)malonamide (346)

Step 1: methyl 3-(4-(2-(5-((tert-butox ycarbonyl( 2-methoxyethyl)amino)methyl)pyridin-2-

yDthieno[3,2-b]pyridin-7-yloxy)-3-fluorophenylamino)-3-oxopropanoate (342)
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O/ ICC/ FONHBoc O/ O / F HCvdioxane S Nrl N 0~
%S Nomi NO~- DCM\ / N HATU, DMF, N O NHBoc i P r2N
wWER00k/10831 352 HHFF\ NN\ / 1A / HC PEI/CA2009/000228

dioxane, \ ODCMS NN / NN NNOH2 ~ 353: Exanple
216 Exanple 216 Step 1: tert-butyl
(2-Tofa {oAutiodof dorfipditnd 1200480 RRNY L) Mm@icHBhd DIPEA 4ORNENKmmol) in

hi eno[ 3, 2-b] pyri din-
Débw ml) 2t FRPTRYSTIRCFAIR A 2dsled sneghy) metonyl qhioride (Hiswy et Fymynol). The
mﬁ@tﬁ@ @%e)@%éﬂ% ha s(%txﬁé?!:dﬁdu\%ghssgg gﬁ@d J)ij aﬁﬁno‘h@un‘; glggn(ll.@was added
andutlflq agye@siphiss giyasiedttalve vadRCNI4 e crvg;bn&d@cgan@ 184 rswet Yiried over
nﬁgﬁpéﬁs%ﬁlﬁlgr?sﬁnﬁfag Qngr]cggcgntl%te\ﬂa’%h Srtels1r &eevgasfptamg VLF %(aag?i (]dnear

ure was concentrat ed
gradibnt 192 084) moettenh olg i elddrymethedey 8ndp S0Q Yo Mo dffolkd &gouhd342 (540

a@?@%@ﬁ,ﬁf_ﬁ%ﬁ@”@ 3. yod oS8 )15 QM . VB (1 2) =
Stdp £.3-A=(dihl uaH- e@tbwibbn{drz( l%etﬁlb#y‘%ﬁ@ﬂgm{r_%ﬁéhxﬁfp%nﬁﬁﬁizh oXy

ethylan1no)net yl)-1-neth
1 m—levlpvm)i %ﬂu@mnlmnmlamum) 3-oxopropanoic acid (343)

‘(j' Arols §6’ &%Mbptﬁmlfu;"ﬁ&aﬁ%cﬁz@ Q. g@4 ng?;n%&ﬁﬁ'tlﬁ?glﬂfn]_éﬁg water (6 ml)

W ﬁdﬁqﬂao(Hzmomhydriteﬂ@erqg, 8o4mmio]). B rhin tuaié wxsaame)ed a& dl at room
RSP e e T ot Bl Bl SRRt v
witlawatacid 8 6h) dldexcidefedttd pH 4dskigUNeH@RThe QXhénaioh Ods m&ﬂed and the

Et OAc th h phase was col |l ected, dried
RGPS it Sdea S Bhio SHEFLPERoI 14349 1 MBrd DY o 92%

@2pischueigoisi -6 08 dadg he desired compound 351
yas,ﬁdan (%W;‘ vvhlte SO)|aI d (314 ng, 61%yi el dg "H NMR
Stens gy -Griuager4((3-(5- metxweythylamlrm nethd )y dine?-vi)thieno[3,2-

6. H)Q% a(sqmtlén Uf&nﬁa%uﬂ?;% ;lf@ mg 40}_‘;?@7 Iﬁlgoll Zf%neth%é‘afonggaﬂ%
hyﬂ@@blpmg@z @g?@‘spme@monzﬁs (lsuelpo 933 r@@)ﬂ)mebmmmp was
ad&ecﬂééﬁ{lﬂg g%ég::h}é % 5?) rﬁiﬂlf)l 5.' o tgg 1111)5 er ur t%tlﬁrgefd) ai room tempel‘gglre for

enoxy
18Hk Andatlizatal agheqs )sMBtldnyéf)a(rﬁnmmﬂﬂ Ohdy@dd'wds)aaﬂﬁdl’lm)i k- dqBéday bhase

exfraéted_ twice with ethyl acetate. The combined organic extracts were washed with brine, dried
over anhydrous sodium sulfate and the solvent was removed under reduced pressure. The
residue was purified via Biotage (linear gradient 0-20%, methanol/dichloromethane; Snap 25g
column) to afford compound 344 as yellow solid (not characterized) which was dissolved in
DCM (10 ml) and treated with TFA (4.5 mL, 59 mmol). The mixture was stirred for 18 h at
room temperature. The solvent was removed under reduced pressure, the residue was diluted
with ethyl acetate and the organic layer was extracted with 1N NaOH. The aqueous phase was
extracted 3 times with ethyl acetate and the combined organic layers were concentrated. The
residue was purified via Biotage (linear gradient 0-30%, methanol/dichloromethane; Snap 50g
column) to afford compound 345 (39 mg, 0.059 mmol, 29.9% yield) as a beige solid. "H NMR
(400 MHz, DMSO-ds) 8 (ppm): 10.65 (s, 1H), 10.61 (s, 1H), 8.57 (d, J = 1.6 Hz, 1H), 8.52 (d,J
=35.2 Hz, 1H), 8.33 (s, 1H), 8.28 (s, 1H), 8.24 (d, J = 8.0 Hz, 1H), 7.92-7.85 (m, 3H), 7.66-7.60
(m, 2H), 7.51 (t, J = 8.8 Hz, 1H), 7.45 (dd, ] = 9.2, 1.6 Hz, 1H), 6.68 (dd, J = 5.2, 0.8 Hz, 1H),
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oxobut an- 2-yl carbamate (352) To a solution of the
conpound 351 (280 ng, 0.481 nmmol) in DMF (10 m) was
W@ oaedo s - PCT/CA2009/000228
2- (tert-butoxycar bonyl am no) - 3- met hyl but anoi ¢ acid
(209 ng, 2 eq, 0.961 nmol ), iPr2NEt (0.252 m, 3 eq,
3. 9965 SR 315704, )2H§1f3d41"&“5u§§§1§ 319, 324 89300 398 ks, W?Q'Q)ﬁéa('i‘,q:ié Hz,

reaction mxture was stirred overnight.
ZH)eb(bStﬁﬂdﬂ) A3 (MeHpwas diluted with Et OAc and washed

with water, saturated NAHCO3 sol ution then brine. The
_tgp 51;:Mr({3 ﬂmm:ér(:Mq‘iq((Nr(lzmm%hqamethmacetmmd@amethvlmﬁdm 2-yl)thieno[3,2-

, | Mo on 1
of f%g i 02215"9@ ‘?‘Q%g’ﬁ% EF %’P@f?‘ﬁ‘? £ RSt (ghm 13:9

mnlh) )as s@tr@knt foom temperature for 60 h. The solvent was removed under reduced

prg:??lrfel @EHS [5%%#8&%1” tulé'l [véﬁzvg'a%érﬂrford ilf I]‘He soli susp%ns)lcg'lnr\%s gered the

pridipiydtd ﬂhd’hr&e(}/{v)th Yratee hiiydriedl under high vacuum to afford compound 346 (6.4
H i m dazol net hyl ) - l\l-rﬁ(sz nmet hox th 3rrethy|but
Mg keeol, %23,%%@; asr@begewélée NYR @P0 Ad (BBR): mixture of

rod@%%éne%% %ﬁﬁ 1%%)9 éjgp 53 %(811 m‘ré’l 4?&/?9%(?%}85(%6; 86 (m, 2H),

7.8hdd,tVhe8. 8,2t Hie,dhl)nT.6d-d6e (m.’aﬁi) 861 (tr ed 8@tHARTH),0r443dd, J = 9.2, 1.6

LTESTUE A TE R R O T

2.98 (28, IENHOMS (g n7doe(Merigani ¢ phase was col | ected, dried
over Na2SO4, filtered and concentrated. Purification
of the residue by colum chronmat ography (eluent 30%
MeOH in EtOAc) afforded the desired conpound 353 as
pal e yel | ow powder (155 mfheBYd8yield). 11-1 NWVR

( d6- DVBO) 9N36 (s, | H, 860 (s, 1)y 8.49 (m 1 H),

801(m ,787(s 1H) omﬁtH),741(t
, , . 1H, 7.02
(m 1&_? »(N°1 u),“mis 65 %ds JNj/s NOHZ qdopgpe
4 83 ( Becs sz1mpH)sgene4' fe 15. 65 Hew 1
, 381 ,1H) 3.80 (s, 2H)" 340(m1H)

3 39- 3. 295 (m 6H, 1.71 (m 2H), G81 (m 6H). 71 WO
2009/ 109035 PCTf CA2009/ 000228 Schene 28 H F,HF OF

NyyN \ F N “Yv0 - 200 NN S ”\TN%%NN
TFA, DCM 0 39135 Exanpl e 217 F, o H
HATU, DI P% 151 A0S ;Aes@zc.MrZNa K\IS)% WO
P N PN éOzMe
349: Example 215
Example 215

N-((2-(7-(4-(3-Cyclopropylureido)-2-fluorophenoxy)thieno[3,2-b]pyridin-2-y1)-1-methyl-1 H-
imidazol-5-yl)methyl)-N-(2-methoxyethyl)methanesulfonamide (349)

Step 1: tert-Butyl (2-(7-(4-(3-cyclopropylureido)-2-fluorophenoxy)thieno[3,2-b]pyridin-2-yl)-1-
methyl-1H-imidazol-5-yl)methyl(2-methoxyethyl)carbamate (347).

To a solution of the aniline 46 (400 mg, 0.758 mmol) was added triphosgene (1125 mg, 5
€q, 3.79 mmol) and iProNEt (490 mg, S eq, 3.79 mmol) and the reaction mixture was stirred at
RT for an hour. Cyclopropylamine (6103 mg, 141 eq, 107 mmol) was added and the reaction

mixture was stirred at RT overnight. The mixture was concentrated then diluted with DCM and
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OFC -11-6 46 DDPEA, DCMH/ H F NI FI1 NOFO F
NS TFA, DCM N S BoN~ 1 N~ 0i ti NNO NN 356 357:
wEx@oph®3R18 Exanple 217 N PCT/CA2009/000228
1- (3-Fluoro-4-(2-(5-((2-met hoxyet hyl am no) net hyl ) -1-nme
thyl -1 Himdazol-2-yl)thieno[ 3, 2-
w%@%ﬁsvist? wgg&nhb@x%&%ﬁwélv)as NSHdcaf dritaiooahenyb), rakRAam d
e ep er
eV(dzoretﬁd (Phefresityie gvag p(l@ﬁf(dquommwwqmaﬁhw@lum 20% MeOH in EtOAc)

<SSP R

(MB8%4) To a solution of aniline 46 (300 ng, 0.569

S ol Tl BT

mihdaéarzzmhe)m 3 2-8] bsandlﬁacmggpﬂéhyqsdﬂéae@ms stirred for 16

h at rt partitioned tween et hyl acetate and

wat &ra So'httwa 06?*’@ AAT €420 ke P- 638 1mcd) ip QKGN (10 mibigvRe @ddgd L in
d1¥\?atn@ 0.7 W ANﬂQd 280 'fhnl&ﬂ ' m 1n @%ka‘ﬁg) a(nh%%@noﬁ Prﬁ‘ﬂure waa siorred at RT

| tered ‘and concentrated. The residue was purif
fOBB b@l@fge%lrmefme Wa3OBE N Eer an@lS«I)h(i:Nd{(éosl\Q@ agdedsithg reactlon

m x?urg éva% 2 ?fraate(q @wn%fEt8A6 %héeg r@goqr% G phf&%%%e g_lg%d%i%s%’ over

NSS@W, fltered and concentrated. The residue was purified by column chromato graphy (eluent

2%\}1 N&%}r‘qﬁoﬁga écké(ﬁﬁ) &?eo(ﬁ E\rc])ot)(()ya? ohdy tL esue (r:r(Fntlprz)ulna 348 as a

yewlbbvtﬂawaaqbﬁn 1%5 gleralb mgmszmpmmm N3- (2-f 1 uoroph
mal onam sol ution of 354 (230 ny,
S D e iy 2o et Tkl SR T2 el

mé@i’?ﬂi‘ AR S IRD, SR T PR SRS o

200%y A99YBB5oPAThCARGE S48 (0228 0. Ma snmpaly inl DCMr(e trhlbwasnﬂdﬁi

A5 B RO P 0, B P ARG, 2605

mit@h apdithefréaetdonving tBt ohagaredQt E@%ﬂ\n{adfsEﬁhe ixtre WSNﬂ\thed with
was purifie

I t ford ddi sh solid wh
s ey B i R SHACBGRANG: Vel dario MeTeREpgine. The
orgfhidptide W @lIN&ed d&d S R¥WNalS R OfilksedMAl %bnee@t%at&f 'ﬂlé’fﬁ@ltd@éjwas

with ether to afford the title conmpound 0 nyg,
punified by getpmn clromatogsaphie(edpenia’ YaMe mxﬂﬁ%@) tog pnddheqlqsm

copPR RSP RPN gy S i 00 BV 82 o g s 10 @

J 548k, 1H), H53 s 8HBHAS, (mi7 18R (OP5 (1, TH,9.OHL,AMHETE (m, 1H), 6.71 (s, 1H),

6%4 %15 759%%9 1%@921(42 91%%4 0%(1";98#{)5?42% QH)SE?g((% 3?1}%%)@ 3H), 2.12

(ml%H)ﬁHB)(m aHg@((m(s ., 2.64(t, 2H, J=5.6Hz). MS:
607.2 (MH) +
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Exanpl e 218

2-fluoro-N-(3-fluoro-4-(2-(5-((2-nmethoxyethyl am no) net
whgdopAdsoset hyl -i H i m dazol - 2- PCT/CA2009/000228

yl) thi eno[ 3, 2-b] pyri di n-7-yl oxy) phenyl ) benzam de (357)

Step 1. tert-Butyl

(2-(7-(2-fluoro-4-(2-fl uorsdmenzam do) phenoxy)t hi eno[ 3,

2- b]pyridin 2-yl)-1- methyl -1

Him dazo} )mst hyl (2- et hoxyet hy| anr %@i (356)

To a sol ut| of aniline 46 (rF300 rTg

DCM (10 nf) at\0C vvas .adde LPEA 137
mol) ang 2= rdbe 5erz oyl |de|

mmol ) andvtte Nsusaﬁen5| on W&l stir ‘ove mBg‘ht at

roomtenperatire. The reaction m xture wag,
concentrated and the Je i due vvas partiti on d Jpet ween
Et OAc and WaterF ni c ayer was

dried and conc eBowa sing

Bi ot ageHC(nga,Hené,%Es)?éb ms%%gl c n&%{?ﬂyfm%

provide thetitley W , 0y o

guantitative yl"éld) as a white sl d rlyr\—//{l-]ﬂf%

Step 2.

2- Fl uor o- N-(3f|uoro4(=2(5((»j thoxyethylamno)rret
A

hyl )-1-nethyl -1 Hi mdazoE@
2-yl)thieno[ 3, A bJarF)yrl dio xPo fhenyl ) benzam de

(357) A sol ut| “oBEno ‘ RG;-0. 616 mol ) and
TFA (0. 047 ni, , 0.616 7N NG:15 L) was stirred
over ni ght at roomterrperature th concentrated. The

residue was partitioned bgf g\@mppugt OAc and NaHCO3
saturated solution. The product was found in both
| ayers. The layers were conbined and concentrated. The
resi due was extracted w tE %p%—l% the inorganic
solid was filtered off. rate was concentrated
Stemtt terhbuty BQHAW - (3vks4- piﬂubfophﬂlyl)u&ldogzBluotc@gmo@)lthjaﬁbm,2 b]pyridin-

2- Y P - s v Ry o o Sy e e ot mr
to Iafafgamloa BBarfif2 mso@n@wmol) IDBRI o YIphED adasd 24-

d1§'h (?dgo%lpféq%tobg'nl\%wrl?% d ?r}:’gg 6% (27804321@%&%49&; Ze(a;tuggnrl;)uggwﬁq stirred at

REEr 24 ho&9-The 2k ithe \Zﬁ)oongenﬂ'%@& an ﬁe&' 78-cBdfhy chromato graphy
WO 2009/ 109035

(ebev/lé%@MeéHomﬁ@?@c) t@aff@é d50 QQO nie-83%H)a whitclselid M Fij/z) = 683.7
(Ng.}gg(s 3H), 3.51(t, 2H, J=5.3Hz), 3.26(s, 3H), 3.01(m

MS: 550 (MH)+ Scheme 29 F NO2 F NO2 0 » 0 O HNJ
Step B 12, 4chuddoNeBy DA} ShiproCHED GO -misthink Byl DGV YD eBHB- IHnethyl-

1}Himigaz%l—Z-yl)thienOB,2-b]pyridin-7—y10xy)pheny1)urea (351)

To a solution of 350 (600 mg, 0.879 mmol) in DCM (15 ml) was added HCl in dioxane (2
ml, 7.17 eq, 8 mmol, 4M in dioxane) and the reaction mixture was stirred at RT for 3 hours. The
mixture wad diluted with water and solid NaHCO; was added. The reaction mixture was
extracted with EtOAc then the organic phase was collected, dried over Na,SOy, filtered and
concentrated. Trituration of the residue with EtOAc afforded the desired compound 351 as an
off-white solid (314 mg, 61% yield). "H NMR (ds-DMSO): 10.90 (s, 1H), 8.89 (s, 1H), 8.50 (d,
J=35.48 Hz, 1H), 7.98 (m, 1H), 7.95 (s, 1H), 7.72 (m, 1H), 7.41 (m, 1H), 7.28 - 7.20 (m,3H),
7.04 (m, 1H), 6.68 (d, J = 5.28 Hz, 1H), 4.28 (s, 2H), 3.92 (s, 3H), 3.61 (m, 2H), 3.27 (s, 3H),
3.13 (m, 2H).
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\' NH2 \ NY N~ S 1) triphosgene Fe, NHaCl \ Dl PEA,
THF, DOC EtOH/ H20 N NN NNN ~~2) H2N-1 0 359 O

W@ o9/ 18%03:pl €219 Exanple 219 1 PCT/CA2009/000228
- Cycl opropyl - 3- (3-fl uoro-4-(2-(5-(norpholinonet hyl ) pyr
i din-2-yl)thieno[3, 2-b] pyridin-7- yloxy)phenyl)urea

SteB 8 qk)- i -
1§ q )étneml_tyl 273524 dlﬂuorophenyl)ilrehdo) 2 ugf?p%r]olg%})}llnglo[3,z

. 4- or o- 4-ni t r ophenoxy) t hi eno

6-(7

b]ipﬁﬁdz'l(l%ﬁlk(a&rﬂi(edi)’hl B-imydayplet-yiyth§thy) @hadthaxgeth @58)ind)es-methyl- 1 -

| C al dehyde 321 (0.5 g, 1.265 mmol) in
O%%Eﬁg%—?é{l%goaﬁafe 55Pe addgd nor pgol i ng (0.220 m, )2 53

molo)a sphidioa ©€ the compowhd (361 1285 nnd, 0.42 1 Kidngtnal )MF @rodnk) bas added (S)-
i xture s stirred for. 1 h at. t epper at ure .
8 IVIENC M I TR 3 N
(omFRIml, 3 ¥R S. 1ard ol Phdd MATO (Y65SmE ONgl 0YEHmMGE a0k dtrelzaﬁ'tion
n

The m xture was then partitioned between DCM a

MREERY AT HETE ISR hd he resetnarmaixier wetdilundgefi i OAsyad waghed with
whel, bRghed NAq-f('Iq_ﬂsoﬁ}fﬁfl _tk%ﬂ QhiHE héﬁ%{uﬁ% @‘-C?@glgfgs %)illg({t%dg gried over

concent r at ed. e residue was p
N@8Pnddieregrtiaai contenated Rprifvexeh Bf BACssiduGly SMNARN chdomatoeraphy

b 16 AL SRR B D SR oo

mg,.53|% yield). MS (m/z) = 782.7 (M+|H_). . - Nien

St A B e g A TR s S o e e L3 2

b]piridiR 2 GPNPRKING]- BR8m(HAZA- )m%ﬁ?ﬁ-(mtﬁoxyétﬁﬁzh utanamide
440 nmg, 7.87 mmol), and anmoni um chl oride” (42. 6 "ng,

(383796 nmmol) in a mxture of water (3.00 nL) and

et ﬁ%rh%sﬂeﬁsi%%ftﬂ@éorﬁﬁb%hg gs% (%0? g,gég%%%ﬁg!)ﬁ% PE'R{? (1O gy s added

reaction mxture was t
H@l ipaebxerie (@81l 0.95 g 2f§0Intmelt €Mviadiosare) emt thateacdtioamixtubewas

resi r+fied. using..Bi otage (el uent.0-20%
st By L oAl lete R R AP P i i aadea
THekaBtiommixtlte 342 extravted va3d. BON Yiiealtigh) orgsni@phalld & @0bdtéll, dried over
N%/? Qb A@tgregl an gdncgn%raye\g ]gugpf%ét}o%go%%}?e rgsgirée%@zc%%?r{noc%gozrgaéo graphy

(clhefOBOYOVIEORYh ERIASaftbréed Bredefired ((BmbHRHIBBY L M@%ll@%?ﬂgf}ﬁer (155
ridin-2- I,%t hi eno[ 3, 2- b]3pyr| di n- 7-yl oxy) phenyl ) ur ea
m%@@%fowqfﬁ% HIMR (srPMBOXABP (s HBBPO(.ISD A9 @0, 31D, S, 1H),
_ P 1248 - [ T )
190, OYPER (8 845y, 20yl 100 T, 24 Ty ERee o
6.9%nfs) Jwa8S added. Gonde, [Hhet. 83ddck + bhoHx I)ed 48], $Ei1566dHz, 1H),

45 s 8 O B PO o i, o

m xture was stirred at r.t. for an additional 3 hrs
then concentrated, partitioned between water and
ethyl acetate. A thick solid was fornmed which was

i sol ated by suction filtration, rinsed with water and
ethyl acetate, and dried in vacuo. This material was
then purified using Glson (eluent 20-95% MeOH H20,
Ih) to give the title
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compound 360 (30 ng, 0.058 nmmol, 18.53 %yield) as a

white solid. "HNVMR (DVBO d6) d(ppm 'H HNWVR 9. 16(s,
wheqooaedo3s 8. 16(d, 1H, J=1.6HZ), 8.11(d, 1H, J=BCHEA(109/000228

7.91(s, 1H), 7.83(d, 1H, J=8.2Hz), 7.46(dd, 1H,

J1=2.1Hz, J2=8.2Hz), 7.34(dd, 1H, J1=2.6Hz,

J2=13.9Hz), 6.97-7.45(m Rkdme & 84-6.81(m 1H),

6.23(d, 11-1, J=4.7Hz), 3.18(t, 4H), 3.14(s, 2H),

2.15- 2.12(m 1H), 1.88(my 4H), 0.23-0.19(m 2H), i
0.02-0.005(m 2 Y5 d@m+. Schene m@r j@

B(OHh F / NO2 0\-.> o'20°-/ "NH2 OHC S ©
Pd(PPhS)BL]E HCO8; OHC \ | \ ( ;. AcOH;
CHZCI}\/N [ho 2 A Nimac 62 Melh- < Me00

"F),°NC2  NM BOC2O, DVAP; DCMNDoc SN N '364 MO 365
~O FNHZ 0 0 Fe;**NH4AC1; MeOH H20 NBOC \  &5i [Byample 217

tri phosgene; DIPEA;, THE N~ NNO 366 u) H2N MeO F NN
MeO~ F NuN FOO u ONO\ O OON—I\I@QCSTFA; DCM
NH ~ ~ So\ en NaOH N 367 368: Hxaghple 220 Exanpl e
220 HOUHm o)

1- (4- ( 24{uWerB4.84F11- Tri oxa- Zna C Iphenylthi enol 3, 2-
bl pyridin-7-ylo flucumgg ny

(5-nmet hyl i spxazol - 3- yI)urea (368)6 75 WO 2009/ 109035
PCT/ CA2009 228 Step 1: 4
(7-(2-fluoro-4-nitrophenoxy)thieno[3

2-bl pyri diPhZ2Y1) b nzal;gj e (362) | odot hi enop rw%i/’
361 (US 2006/ 028734 g, 5.05 mmol),

4- fornylphenylboro | aC|d (1.51 g, 10. aﬁd
tetrakls@£ osph|ne)§§WWad|un1 >ﬁ§5§%ke
nmol ) nga mss d in dry di axanen Si um
fluoride (0.92 g, 6.1 mol) and Sodi um bi car bonat e
(2.12 g, 25. % mrol ) were dissolved in watgk, (R 71
each) and added to the reaction m xture, which was

degassed with a stream of N2, then heated to refl ux
for 3 h, cooled, and concg)%r[p@gﬁd].

N1-(3-Fluoro-4-(2-(5-((2-methoxyethylamino)methyl)-1-methyl-1H-imidazol-2-yl)thieno[3,2-
b]pyridin-7-yloxy)phenyl)-N3-(2-fluorophenyl)malonamide (355)

Step 1. tert-Butyl (2-(7-(2-fluoro-4-(3-(2-fluorophenylamino)-3-
oxopropanamido)phenoxy)thieno[3,2-b]pyridin-2-yl)-1-methyl-1H-imidazol-5-yl)methyl(2-
methoxyethyl)carbamate (354)

To a solution of aniline 46 (300 mg, 0.569 mmol), acid 2 (224 mg, 1.137 mmol), and
DIPEA (0.397 mL, 2.274 mmol) in DMF (15 mL) was added HATU (540 mg, 1.422 mmol)..
The reaction mixture was stirred for 16 h at rt, then partitioned between ethyl acetate and water;
the organic layer was collected, washed with water, 1M NaOH, and brine, dried {Na;SO,) then
filtered and concentrated. The residue was purified by Biotage(eluent 1-30% MeOH/EA,
Silicycle 12g column) to give 354 (230 mg, 0.325 mmol, 57.2 % yield) as a beige solid.
TLC: R¢=0.35 (eluent 10% MeOH/EtOAc),
Step 2. N1-(3-Fluoro-4-(2-(5-((2-methoxyethylamino)methyl)-1-methyl-1H-imidazol-2-
yDthieno[3,2-b]pyridin-7-yloxy)phenyl)-N3-(2-fluorophenyl)malonamide (355)

To a solution of 354 (230 mg, 0.325 mmol) in DCM (3 mL) was added TFA (0.5 mL).

The reaction mixture was stirred at room temperature overnight then concentrated. The residue
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The residue was partitioned between ethyl acetate and
water, resulting in a thick precipitate. This was

w0 s@baowaes by suction filtration and rinsed w tPCTHEAZN09/000228
and ethyl acetate to afford 362 (1.92 g, 96 %9. LRMS
(MtH): 395.2 Step 2: N

wai\ba{rt‘ﬂﬁ(fnZd Q&WEéﬂ@chahﬂ] NtaH@@} §5191)ébé)its571\1§619 [r8e organic layer was
ridin-2-yl)benzyl)-2-(2-(2- methox

colhetﬁ«,il I)Océteﬁ and/goaednatgdi e restBug)waa patligsevia Biotage{(0-3672 ME@EA; 10g
SN% Cghlg'l ZT@%‘%%(% ﬁ@d@@h %ﬁ% v&lgchg\ﬁasgjun%eg ﬁ%ﬂpﬂp) ﬂa[s r&)lﬂl%n363

esl ze accordln to oce ures used
chrboatopiaghysighibitddeGH/GA, 20A20%3 ta33 e 4 gatloaish sihB() whizhdva8fBurated

il R B e s 1L CEOP S5m0 g a4 P gy tr-whie

solffdeHNMla(dﬁ{sB) d(ﬁilﬁﬁll%@dlsy(m IH)I m:@t(@nmwmw Oer dﬁs 5Hz)4595(m

85
1Hht7 &: 7t81(mo¥H))1% WAt 1/&1 f'u$ 8Iﬁ@r7 é?féulrﬁ Jo%O %Ié@» Zulé %) 09(m 2H) 6.91(s,
[ X h n
O o el o3 R, 399 o Aoty 3200
3Hpé¢%ﬁtﬂbded6ﬂelmﬁbﬁoﬂﬂﬁﬁﬁbronethane and I N HCI. The
organi ¢ phase was discarded. The agqueous phase was
basified (pH=13) with 3M NaOH, and extracted with
di chl oronet hane. The or g&shmplextigact was dried over

LR B ATy St L 2 s SORES A6
(MrH): 542, y‘fbtlﬂr%PS Ab)pyAaih- WBY}L)phenyl)benzamlde (357)
4-(7-(2-fluoro-4-nitrophenox )t~ hieno[3

2-b] pyridin-2-yl)benzyl (2-(2-(2-

ST e RS B M
methyD0H ihidazdl- 5ryd pmathy@@peethenyedyl) cvaisnatd@ 86 )DIVAP (O 041 g,

0.33 mmol ) and Boc20 (0.58 g, 2.7 nmmol). The reaction
m ka aiscdutions ariting 46d o mer %% mewpér Q@M €l 0frak) ap OPC whaepdded

Dlﬂb]%}?%dg %é‘nﬂf,g dl‘@?\%/‘l‘éﬁﬁ@i%ﬁfjl dﬁ&(ﬂ%@%& g}ﬁ cfﬂXnéM élg? ﬁ% @?53 mmol) and the

rous magnesi um
suspénisioe ved stlraﬂdobvemrghe atro@t eohpetdtae rBeirehegommsxturp wias Edneehtrated

ica gel chr 0 | uent,.Et QAc.t.hen 1%
ancyle k€ Ry PR BB s S AR B P B ected
driadi aag dbyrzrcehiﬂt@ (I‘I;y@'fd)sldu@'élfashlﬁlrﬁ%@ ﬁsnﬁg Bioﬁfgb {4y EtOAc, 25¢ Silicycle
am no- uor ophenoxy)t hi en
HR;_c_o tq prdgtl‘gﬂn}ls é?fgg,qe]elé 3?@29(0 mgﬂr@p @;pnp)l, quantitative yield) as a
whith@xy) et hoxy) et hyl ) carbanate (366). To a solution of
365 (0.49 g, 0.76 mmol) in MeOH (100 nL) was added
MS; pPMIIst (0. 43 g 7.6 mmol) and ammoni um chl ori de

St{%oz %ZFrhgwro vva@ t 2 éﬁ —@ﬁ#ho@c%tﬂ%ﬂ% n%ﬂ%itéﬁ)ﬁwc%g}ygéH imidazol-

2-y)thiidne Be}alb](phmdlughylwyr)ldienylﬁ)epanmam(dsao ncentrated. The

A T e N

(1 SOmI@avasthﬁktB@ermgﬁ acmbin&ﬁhﬁﬁiaturem@dcl:émﬁthd e Agidudkiagd

over m sul te | ere
parglied AR AT AR MBI RS Bl PR- D8 PBys e Gamgdn both
lay&8 W%@My@@rvaé?@éfonﬁlﬁhé&%ﬁ MR, The FLIGRE\ad é?;tlgcl_ct¥@w§§ f1eOH and

(0.41 g, 88%yield). LRVS (MtH): 612.6 Step 5:
the gr@,rgankﬁﬁpyqi was tiltered off. The filtrate was concentrated and the residue was purified

usn?gx 1zfa%g geﬁdePngOﬁéétg)é??léﬂTﬁf )" HS%%%&&E]Q lc?lﬁrn{yol‘brﬁ&}uﬁjeo%&hﬁ "hat was

<ﬂ1 oxt} pentihiurey B Ot ec Eordf&mdai% (4¢3 ﬁig) 0.703 an®g| 1182 hyiokd) as a

PSR PR B R AP, . By 08 B o,
7.68-7 6P GBI TR6(-0.56@Q 261), 74909 BHyIBS JHANM 36-h8ore )L 1. 1ds, 1H),
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solution was stirred for 1 h at 0 T.

3- Am no- 5- net hyl i soxazole (0.025 g, 0.25 mmol) was
wa@odedo®mstl t he m xture was warmed to room t enpRCHCARM®I/000228

and stirred for 3 h, then quenched with 1 niL of water

and concentrated under reduced pressure. The residue
6.7008SI HQ3+3 5 1k)0N e s 1)V 8ITs, 381)Byd 1 (taRietat SHayd. 26at &), 310hen, 2H).

O§/Sganl c phase was col |l ected, washed with brine, dried

filtered and concentrated. The product
was puri f| ed by silica ged.hehe ogat ography (el uent 2%
MeOH in EtOAc) to give 367 (0.074 g, 4% Yield). Step

7.
1-(4-(2-(4-5,8:11-tyl oxa-2-azadodecyl phenykﬁgﬁw[ 3, 2-
368) To a

b] pyr i di n-7-yl oXy)J- 3-
fluor ophenyl) 3 - met hyt4 soxazol - 3- yI )ure

sol uF|o~f 7~ (0.074%"y- 0.1Q nmmmp N

di ch : (SONmac)ammgcoadd?d £ mfl n acetic
acid (1.0 m_)321 The reactipn m x u,r>e was satlrred for 3
h at r.t. thén concentrated and the residue was
partitioned betvveen di chl or omet hane and sat. NaHCEB.H
The organic phase U8l | ect ed, washed wit BB he,
dried over MgSOH4, ered and concentrated. o °
resFLdM(g was uri; d by 'Crpssom revers h HPLC

| DIFEA |
qﬁ‘) quasr—'l—éis—e
| yophiTized. Jthe puri fi edapeodiict {( cont a| ni ng some

formc atid fromthe HPLC) was pa? ti onew:Eperearen

di chl or onet hane and 1M r\?g;%p organi ¢ phase was

col l ected, dried Fter ed and concentr at ed

1t @yclyipvepyt dip-auod- 48@8(5((moaﬁﬁllmm@hﬂ}@gridinﬂl-yl)tﬁi@%[&,Réﬂ]midin-%
"H NVR ( DMSO- d6) 6(pp% 9.31 (s,

1H); 8.48 (d, J=5.5 )plign E‘r‘ias(gg“f '7.82-7.79 (m

2H) 7.73 (dd, J=13.1, 2.5, 1H)746 41(m 3H)

8-7. 26
Steﬂ J~o4 @o-(rfdy lg“1m3,r0745m rgphezmjygt sens[f Zsblwﬂtlﬂ’@ Wdle 41 3.35
2.63 (t, J=5.7, 2H): 2.35 (d,
yl)rﬁmloyl%wr%h&ng@ﬁ (M:H): 6365 77 VD 2009/ 109035
=lej] mmgpmgb@m de (B2 gV ommol) iNDEMERB-6 nit)-Neye added

g T N o o

stiriedl ffori Iphat sgrem emptaREAb efdidEodiNnNE Detokly Nor@F Pri dE® 804z, B/ mmol)
WasI adde(%. gtir(?inlgl-w(e)ls C(I)\rl{_t\ﬁlueNd ov%Zn]ight Ef(h%rmilxglréz v?Vz:lLs then partitioned between DCM
and 1N NaOH. The phases were separated; the organic layer was collected, dried over sodium
sulfate and concentrated. The residue was purified via Biotage (linear gradient 0-20%,
MeOH/EtOAc; 10g SNAP column) to afford the title compound 358 (341 mg, 0.731 mmol,
57.8 % yield) as a beige solid. MS: 467 (MH) +.
Step 2. 3-Fluoro-4-(2-(5-(morpholinomethyl)pyridin-2-yl)thieno[3,2-b]pyridin-7-yloxy)aniline
(359)

A mixture of the nitro compound 358 (432 mg, 0.926 mmol), iron powder (440 mg, 7.87

mmol), and ammonium chloride (42.6 mg, 0.796 mmol) in a mixture of water (3.00 mL) and

etnanol (6 mL) was heated to 80°C for 30min. The reaction mixture was then filtered while hot
through a pad of Celite. The filtrate was concentrated and the residue was purified using
Biotage (eluent 0-20% EtOAc/MeOH, 10g SNAP column) to afford the amine 359 (136 mg,

0.312 mmol, 33.6 % yield) as a white solid. MS: 437 (MH)+.
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Exanpl e 221

N-(4-(7-(2-Fluoro-4-(3-(5-nethylisoxazol -3
W0 i0pewsxio) phenoxy)thieno [ 3 , 2-bl pyri di n- 2-PCT/CA2009/000228

yl ) benzyl)-N (2-(2-(2-nmet hoxyet hoxy) et hoxy) et hyl ) acet a

m de (371) Step 1:
Steﬂ\B (14€§c?0;(r(2p§ﬁJ3L(@fffﬁ0A) Ly Mérﬁ&hﬁﬁ@'{l&n 2-yl)thieno[3,2-

yridin ) benzyl ) - N-(2- (2-(2-

bIPMMEMD’%ﬁWgW%ﬁ@)et hyl ) acet ami de (369) To a

S I

G’[lhléts{;]lgpon %f nide %% éﬁg%%s 2 ) ahd 'IﬁPEJAYO 218 mL, 1.246 mmol) in

tetra uran acetic “anhydride

THE {6 ngmNas dob1ddm®b P, zﬂthJnQﬂﬁﬁdsg&er(‘lé(i Hig€0. YeSmibl) a8 Bdded and
for h at roomtenperature then concentrated. The

the re@stucdluelxm@wgfaamed ifasr dupt BEE florreed brign adslitionapt e‘ycémopylamme (89

(S AL BUESG VRMAEL s tgplegob

concanaedtpaaiteded Hirecanesitaued whgl qoemief Aeldclbgohd IWaS tamge which was

isol@@éﬁﬁ?&cﬁ%@%@hyﬁﬁ#& nt; HlE\E(a gf%ls%gmy ac%ta? and c‘n%d%r? vatlio,
matéh:ﬁ‘%va@ ﬁreﬁ nARANRing- CﬁllsUﬁ) (@lﬁlﬁlﬂﬁmgj% MUCHYEILG, 1h) to glve the title

|d|n 2- é“zben S - (2-. met hgx XY
congORA e US| BON 53 S Fid) Foa wiisoolits BAVER (3H80-d0
d(p%}g) %HSJMI%%(SHBIDI})[) Iz%M?ﬁ‘I' QRS 1 1\0@51}139’93943{%@@1(5 1H),

anmoni um chl of i de
7. 83ﬂd51anIB8 ?Hz)n7\ﬂé(tdérlP( Hl?d_)HZ Thre8. Q}é@;ﬂ 34(1?11@ 1hh, k=36l z, {Rad 3.9H2),

6'9?2' 2&13 eqr §z{ éggﬁw nc &N II]l(t? ' rSéIS Fgﬁjgrﬁ\%a%m’ 2.15-

2.1]af, UH;,ucmed, 48t 0. n.ld(m,IﬂH)r@)mao.bas(m, aHy Ma&t §90;4(MED+.
organi ¢ phase was col |l ected, washed w th brine, dried
over anhydrous magnesium sul fate, filtered, and
concentrated. The pr oductsch\e@@muri fied by silica gel
chr omat ogr aphy (eI uent 2% MeCH i n Et OAc) to gi ve 370

(0. 35%gn"°100% LRVS ( M+H)"B%4. 4 )
009/ 035 R 009/ 000228 o 3: Meo/\/ \;\OI/\’NHz
407 (2 LI (3o ety soxazor—3iyiy st dore—

benzyl ) - N-(2-(2-(2-met hoxyet hoxy,) et hoxy) et hyl ) acetani d

e (371) To a solution of 370 (0.14 g, 0.25 mml) and
MeoD| PEA (0. 11 ni, Q 080wg, 0.61 miei™) _ dd

tetILahydrofuran rrL) at 0C was a de\d tri phosgenejg/

(0.030\g,, 0.10 I) an OCZOhD% PQ%Vcl,ultl ng wgoy
stirred h> @ o e

(0.074 g, O. 76 rm'DI) was added and the mxture Wats
war med to roomtem ature and stlrred for 3 h,*5t hen
gquenched with 1 nL Omter and concat ed under
reduced pressure. The rescm@e was partiti oned bet ween

et hyl ac | ﬁ: EH‘% M 9 ﬁ | t he ha &Ui%gene' DIPEA; THF
col | ected, washed with br| ne, ggl eg :alger
filtered and concentrated. The preduct was pltIzI‘k(Led by

Me?l l'ica gel chromatogra (10% MeOH in Et OAc)
ol l,owed by G| son phd®e\HPLC ( 35- 65 % F
acetonj tril el H0, m&iﬁﬁ8 30 “mn) and U T\:}/

I yophl‘I“zwI The rlesi due (gQRdsai ning M%am d

fromthe H@—@g) par t I T} Angd bet ween 9

di chl or omet hane afld 1M NaOH. The organi ¢ phase Was

dried (MgSH4), =filtered and concentrated t osgevezd71

(65 g, 38%yield) as a %XIJ’B]HEEIE gre of rotaners by 'H

NVR. 'H NWVR (DVBO d6) 6( 9.64 (s, 1H); 9.19
1-(4£2-(4LHR8;1 1 SrisQa-3- mmoﬁmvlﬂhbhyl)tﬁem3 Qé)IDVrlﬂln4H)/].0x8) I)ﬂludrsnhenvl) 3-

0.6H); 7.89 (d, J=8. . : :

7.72 (dd, J=12.9, =9.2, 1H); 7.33

(d, J=8.4, 2H); 7. 27-7.24 (na5 1H) 6. 61- 6. 59 (m 1H);

6.54 (d, J=0.8,




IH); 4.68 (s, 0.4H); 4.59 (s, 0.6H); 3.52-3.38 (m

12H); 3.21 (s, 1.8H); 3.20 (s, 1.2H); 2.35 (d, J=0.4,
WG9/ 1®032 (s, 1.8H); 2.00 (1.2 H). LRVS ( M+H)PCBT8219/000228
Scheme 32 NHy FXy O1). C13C OYO S C NBOC NN MeO
2). FBC OH -/- 126 DIPEA F / | NuO CF3 F NuO-CF3 O
O11 \ \ TFA/ \ S~ NNH NN MO NBce N MO 372
373 Exanple_222 Exanple 222 2 2 2- Trlfluoro

( é%é%tﬁl%%@%&é%gg]] ?j§¥606¢02@7i 231‘0/ @@%W bfﬂ%ﬂ{ henylboromc

09035 PCT/ 0097000228 'St ep
acuﬂ(l(ﬁ-g 50(1(Ihmlot) Bldttetxgkmmmbﬂylp@gsmme}mﬂg@@mw ;Z%gq (}12)5 mgtol) were

ridj.
dlssg}/ ﬁ)grlg gﬁly 1@7(a§}? é{?)ﬁf%e(? uor Op rlde (? 9?2g,26 ]2mtmr0|1) nS C.?crx(l:)u(:i‘rtnIﬂl]);/carbonate

Q. 17§ Il Cantdineére ds3dlzed D phtes gﬁeme efdd) @ﬂ.d? added t0 thed@action mixture,

nmol ) was added to a n .o
whigh 2 Sk P oYk poNB S P Sh TR PEABTRSN S cfpegniratea
ThVRIidaL wab %grtﬂﬁblgé?lr%éeﬁ dIRN adethtt Sind TatdrN@sulfi:gatd tiick precipitate.
m xture was added 2,2, 2-trifl uoroethanol

Thig vBi3 Asalatest by glmgloa fg‘@zpt@p, and riped mtbg@tqr@ni@@qygpcetqse toy ford 362

b%oa <QM§(®%_ 6g§j. The reaction m xture was
rre vigorousl’y  “overni ght, dlluted mnth DCM
Stewashed(wmﬁ ﬂwta;m-attfmth oRpthiene] L2 ¢
r|e over n Xdrous dlun1sulfate and concentrated
s purified by flash
ChA%ﬁ'E}JeﬁQdSrﬁ@ﬂ’l%z( @it 2 Qe mBohpariie 368 YID3 ggF. adineol) [anBhe 363 has

10 CV, 3%to 5% 2 CV, and 5%
bee@f%‘h@ﬁlwg%scpzdl{l%)wf@g?roge ugasi%glo @ﬁ@l yqstg_| s ('3}?&17} 4 d‘>)22 éscheme 18)
and Bﬂdqgscf_l?_{nﬁ’\?(l)}z ‘ralédé ?%etllc e (08%1m# 4Miiiot) inStiefordmethane (50 ml) was

stirgedf for  rhoat4ogrn -thepe(r%/tanélihﬁ@ﬁ%@rnyn%ﬂ%()ﬁwmef) Pyt &3> mmel)
wa ﬁg%g R &R [n%x?urplmrét?f g J[ ORSV )1BhENY W@@Wm of sodium

To a suspensi on o 1097 g, 0.169 nmol) in
trldaéﬂv’iq(bbr(fhyﬂﬂide s g}ad&ahedhe‘ﬁl:atdd(ad, @dmtlmng’j_gonggu )2 binghe reaction

mqtgtafe r?/?lg ?})t§{'t1(%}?ﬂeré£ ﬁgtgzgfn %%lorometﬁame Ala 1ROMA eHRe ro?éalﬁ{c phase was
discarded. The aqueous phase was basiﬁed (pH=13) with 3M NaOH, and extracted with

mc

dichloromethane. The organic extract was dried over anhydrous sodium sulfate, filtered, and
concentrated to yield 364 (0.72 g, 58 %) as a yellow solid. LRMS (M+H): 542.4
Step 3: tert-butyl 4-(7-(2-fluoro-4-nitrophenoxy)thieno[3,2-b]pyridin-2-yl)benzyl(2-(2-(2-

methoxyethoxy)ethoxy)ethyl)carbamate (365)

To a solution of 364 (0.72 g, 1.3 mmol) in dichloromethane (100 mL) at room temperature
was added DMAP (0.041 g, 0.33 mmol) and Boc,O (0.58 g, 2.7 mmol). The reaction mixture
was stitred at room temperature for 2 h then the mixture was washed sequentially with water,
brine, dried over anhydrous magnesium sulfate, filtered, and concentrated. The residue was
purified by silica gel chromatography (eluent EtOAc then 1% MeOH in EtOAc) to afford
compound 365 (0.51 g, 60 % yield). LRMS (M+H): 642.5
Step 4: tert-butyl 4-(7-(4-amino-2-fluorophenoxy)thieno[3.2-b]pyridin-2-yl)benzyl(2-(2-(2-

methoxyethoxy)ethoxy)ethyl)carbamate (366).
To a solution of 365 (0.49 g, 0.76 mmol) in MeOH (100 mL) was added iron dust (0.43 g,

7.6 mmol) and ammonium chloride (0.12 g, 2.3 mmol) in water (5 mL). The resulting mixture
was heated to reflux for 4 h, then cooled, filtered through a celite pad and concentrated. The
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m xture was concentrated under reduced pressure, the
resi due dissolved in DCM washed with | N NaCOH

wa@eloatiowsy wat er, dried over anhydrous sodi um BCi/€a2m9/000228
and concentrated under reduced pressure affording 373
(0.0543 g, 0.097 mol, 57.3%vyield) as white solid.

remdde NVR p@%ﬁ}d mwcﬁmc%éhetk&aéaﬁld(\sateri ke, or§ar§c7 pRaSe was collected,

8.52 (d, J=5.62 Hz, 1H),83231H) 8.23 (d
wagheg with, bmlq,_|)dned7 oYy a(laydrgusgnqgaegum ]_spbfate 7ﬂlgeged( @nd ge:g:pﬁtrated The

resgdﬂ): ’wag J)'i_laﬁédj b%%rh%é% fél'_arrorﬁzl_%gra}ﬁtyg@lu@ﬁt’ 2% ‘M‘&DI@TK ’Etézk@) to glve 366
(0. QI—E 88% ﬂildl tLRMS:GVI‘SHDZ 612§i) 3 24 (s, 3H) 2. 66 (t :
, d) + 551, h 8 “

bldytidfs-2- @l)%ﬂB@C(2!(2%@hﬁv&2&v&tﬁﬁd&tlﬁﬂ@16hmate 6D

2o 80 BB B BaRe 76 £ 41 Bmgind TP ER 06T il 0 B gl 6t grmob in

tet@h e eanlPEh MINQQ)O/C' wa¥ NNd&V i h@géﬂ'@dO@Z@ 230 6x@fRIoH 24 :ﬁle resulting
N-(3-fluoro-4 2met ethlamno ) met hyl') pyri d

solpt‘xpnzww fttrfﬁdeﬁﬁ?b[ sh Qt Q)] éyr3| - QgL methyhsoxazole (0.025" g, O 5 mmol) was
adcyédqmrghﬁmﬁlr&%b@méh }&%einqaw&a{h%saﬂh &?@d‘?o?? h(@z@%uemhed with

cycl opropyl sul'fonyl carbamat e
1 ns,b Iot]tfvla@n atcd‘ ccmy@ltr@t@d opdargsdictdpasiucte Thei residue veds mftitioned between

6
ety Refildanfiiiler; e e RRRL WSBRecllH. w RSP TTBlde Wt gver MgsO,
filtgred Ané gonce@rBdd. NTiled prodwan dfaelphlyiﬁedcw ohef g mﬁbma(ogra@l?)'z_) (eluent 2%
1. 9.90 reacti on m xture was
Megﬁ H%Q‘%g? topgve %ﬁgﬁﬂ%‘bﬁt‘% W@ reaction mi xture was
Stdpou 1 qd-(2104-9,8vvat tfl bx AN 67 JABELR yIdRéri YhidnB . 2L pYidih- 7686, BT
fu t hen extr eslct ed wth Et OAC ] The extract was coll'ected,

To a solution of 367 (0.074 g, 0.10 mmol) in dichloromethane (50 mL) was added
trifluoroacetic acid (1.0 mL). The reaction mixture was stirred for 3 h at r.t. then concentrated
and the residue was partitioned between dichloromethane and sat. NaHCOs;. The organic phase
was collected, washed with brine, dried over MgSQy, filtered and concentrated. The residue
was purified by Gilson reverse phase HPLC (35-75 % MeOH/H,0, Aquasil Cz, 30 min) and
lyophilized. The purified product (containing some formic acid from the HPLC) was
partitioned between dichloromethane and 1M NaOH). The organic phase was collected, dried
(MgSOQy), filtered and concentrated to give compound 368 (0.033 g, 0.052 mmol, 52% yield).
'H NMR (DMSO-ds) 8(ppm) 'H: 9.71 (s, 1H); 9.31 (s, 1H); 8.48 (d, J=5.5, 1H); 8.01 (s, 1H),
7.82-7.79 (m, 2H); 7.73 (dd, J=13.1, 2.5, 1H)7.46-7.41 (m, 3H); 7.28-7.26 (m, 1H); 6.60 (d,
J=5.5, 1H); 6.54 (d, J=0.8, 1H); 3.75 (s, 2H); 3.51-3.45 (m, 8H); 3.41-3.35 (m, 2H); 3.20 (s,
3H); 2.63 (t, J=5.7, 2H); 2.35 (d, J=0.6, 3H). LRMS (M+H): 636.5
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concentrated. Purification of the residue by coul m

chr omat ography (eluent 30% Et OAc in hexanes) afforded
wW@7009/4689035 col ourl ess oil (800 ngy, 63% . 'H NVRRCDUVE@09/000228

d6) 11.47 (s, 111), 4.10 (q, J = 10.27 Hz, 2H), 2.90

(m 1%0, 1.19 (t, J =7.24 Hz, 3H), 1.039 (m 4H).

Step 2: tert-butyl Scheme 31

(6- é? (4-(3- (cyclopropylsulfonyL{yreldo) 2-fl uoropheno
xy) tHireqo[ 3, 2- NO; NO,
b] pyri di m2-yl ) pyri di Q,:@I ) met hyl @On@f hoxyet hybm
amate (375) ‘Te ok on of sAheram ne* %

0.953 mMmml ) in ) was added the 1 ' 374

(460 ny, 2.5 eq, 2. 38§ mol ) and the reactlon n1xture
was heated to 120C*or 1 day. The mixture was*tool ed
to RT, diluted wkbh Et OAc and wat er. and,t he organic
phase was collecte Lered over hb filtered and
concentrat ed. Purlflcat¢unAof t he 'eS|duew9¥ngqum
chr omat oGragls -8l uent Et QA SO0%)AC

af forded 375 as a brown oil g, 4

672.5 (MtH) 81 WD 2009/ 109035 PTT/ CA2009/ 0002“28 Step
3:

N- (3-f I uor o- 4- 2M&- ((2- rrethoxyef@/mwthynpynd
N-o

i n-2-yl)thieno[ 3, 2- ridin-7-
yl oxy) phenyl car banoyl ) | oRr sul fonam de (376) To
a solution of the 375 (14 0,208 mmol ) in DCM (5

m) was added HCO in dioxane (0.5 mM, 2 muvol, 9.6 eq,
AM i n di oxane) and the reactyowmrizt ure was stirred
for 4 hours. The m xtureguasdhiuted with EtOAc, made
basic with NaHCOB sol ution and extracted with

7 aZ-&t 4- waZOhﬁﬂfé;)ureydﬁnhemeMhlem{ 3 2dpyridin-2-
dlscardeh.r 15 n3045 L GEnt é&ﬁ@% R¢) the
resi due™w s one.

The solution phase was coIIected drled with Na2SO4,

;:adOEQ_gethatef to.-t B o beipy -1 2-(2-

mé%xv&%xv)etﬁdx%v()@%nd@%69)8 67 (S 1 H), 8 56 (S

l H
é‘o ggolpﬁon q_ﬁ:b64 (('}' 5@ B, Q?ﬁ mmq;) in t}rygetrzt]gdroiﬁpﬂn (507111422)\/3(5 ﬁ.ﬁded acetic
anlfﬂhd%ﬁ) é?r%( gb n’gmcﬂ) 5E§§re‘5@non]n11xgu)fe ‘I—V|)§S dtfredStor 24 at 1%0ﬂ'10temperature

the@. cbﬁce(ntnate@l]l}lg rGiBE Way paz}tgoned_bgwg@@sﬁ)lyl e(cgtaﬂ(ecanyl vg)?q the organic
V4 + Addi t
%sg twl%% co?lecztec? WSM"E with Qa‘{“ I* ?@ 3% hoseoﬁl L?;a@?%é&ﬁ“ Bered and

pr 6sent "rhventlon 1 nc
cod@htree®? mel?elsxcE»e v&is putfied ey Wivargacthermatagramry (el¢ht RNRAC) giving 369

oM L G 5 o ST

Stebl=A-éiHz, (4Qn@n012¥111&oambxy)ﬁn@z(3m bIbkDidin-2MaBeANOIN Y3 -8-(2-
447 . 77 224 1H), 6.66(d, 1H,

3 idgy§70)3. 74( m
Toa solutlon of 369 (0 36 g, 0 62 mmol) in MeOH (100 mL) was added iron dust (0.68 g,

12 mmol) and ammonium chloride (0.13 g, 2.5 mmol) in water (5 mL). The resulting mixture
was heated to reflux for 4 h, then cooled, filtered through celite and concentrated. The residue
was partitioned between dichloromethane and water; the organic phase was collected, washed
with brine, dried over anhydrous magnesium sulfate, filtered, and concentrated. The product
was purified by silica gel chromatography (eluent 2% MeOH in EtOAc) to give 370 (0.35 g,
100% yield). LRMS (M+H): 554.4
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1- (3- (di et hyl phosphoryl ) phenyl ) -3-(3-fl uoro-4-(2-(5-
2H), 3.38(t, 2H, J=5.6Hz),

w@ ¢@9mretoboxyet hyl am no) net hyl ) - 1- met hyl - | H i m PE®GA2009/000228
3.22(s, 3H), 2.66(m 2H
2-yl)thieno[ 3, 2-b] pyridin-7-yl oxy) phenyl )urea 1.98(m
1H), 1.62(d, 6H, J=13.3Hz). LRMS(ESI): (cale.) 622.2

Stg(pf30 W@)(’/ﬁgg}uérocm (5- éﬂhl}ib@x&%@f}gx@doﬁheﬂ&f%mlen&k'|2 b pyndm 2-
Dk i 2n 7 40

RE 2 f Bt 1 age ¢
2 3 ( .
(g 3 e B 05 0 AV € i s
tet@h&drofuran (50 mL) at 0°C was added triphosgene (0.030 g, 0.10 mmol) and the resulting
solé't_ié\‘giv%l% SR _fg'f é%_ (3 ((in(@ trrlillg())( -entleq }lllfeslcr)?(aggle%bpy g, 0. '}6 mmol) was
addmatdnu lthd rhbmm dasz@bnn%dyé Yok tenpErdure AHRMFrédoR 3 ; thén ddenched with
: yl o phenyl )-3-o0-tol yl urea 5, 48

of 2/;361‘ and %c%@rategpmdggpé(cggpljessu(q allie rpsidigpgasgoprtitioned between

ol B 5 I SRR e,

filtggeyl and) c@Bergratedr Toe Nroduyt W, [515@@{(;1 byl Hhca]ge‘l’ c@ielm)atography (ly)% MeOH

in ﬁf(ﬂé&'dfolléﬁgd ‘%ylélis\?n fzxﬁzse pgis%é-ﬁ%g 35 ]%5:)% agetg?m%ygeql':} (}ﬁq]hasﬂ Cis, 30
miBHpnd 1y@d(lded. BEO r@2dieN(ddinthiding) §dirn<8 Hémic GacBP f®m 1d) HPLC) was
pa%l_tié%idf lelfl\%rqg d?chgo??g%ﬁtjlgne anr(lel h%xy)et h¥llieagr1gannolc): gﬁ}sg X}Ja)s d%led (MgSO0,),

filteRt hyd 'cbﬁ‘éehti’ﬁtéiﬁ%oélvgﬁo'yll eshhe nJSE’/(S AP Py 12 ldhl'i‘xterfelof r?tgm%rs by 'H
uor o-

NMR3@§NM]§EBM§O§6)7$@ym) 5?1 gng{ :9 31952/7@) 8.50-8.48 (m, 1H); 8.04 (s,
04&3&!\/5? Eg?;of&iiﬁi hyd }fhew' 0 M e . @Zf%%gzg%so}{()mz (d, 1=12.9, 2.5, 1H):

calc 632, 2 (fou
7.45 (t, J=9.2, 1H); 7.33 (d, J=8.4, 2H); 727 7.24 (m, 1H); 6.61-6.59 (m, 1H); 6.54 (d, J=0.8,

1H); 4.68 (s, 0.4H); 4.59 (s, 0.6H); 3.52-3.38 (m, 12H); 3.21 (s, 1.8H); 3.20 (s, 1.2H); 2.35 (d,
J=0.4, 3H); 2.12 (s, 1.8H); 2.00 (1.2 H). LRMS (M+H): 678.8

Scheme 32
FJQ/NHQ
s O\ 1) C|3c’o\(0
cl
NBoc/ ; N ,N/
MeO-/— ). F¢” OH

126

@ \{ro\/ca U \H/O\/CF3

NBoc
MeO—/—

MeO
373: Example 222

Example 222
2,2,2-Trifluoroethyl 3-fluoro-4-(2-(5-((2-methoxyethylamino)methyl)pyridin-2-yl)thieno[3,2-
bipyridin-7-yloxy)phenylcarbamate (373)
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"H NVR (DVSO-d6) S (ppnm): 9.55 (s, 1H), 8.92 HHF

(s, 1H), 8.48 (m 1 H, 80 F Ny N)m 1H), 7.85 (s,
wakho9 132 o (m 1H), 7.42 (t, J = 8.9 Mo OPGH(CALIEY/000228

7.30 - 7220 (m ~N.NSF 2H), 6.91 (s, 1H), 6.81 (m

380 227 HN N 1H), 6.64 (d, J = 5.48 Hz, 1H), 3.87

Stépsl, 43?')(5 (@rtlButoRycarbon 1(2-methoxyethyl)ammo)methyl)p dm 2- wthlenoﬁ ,2-
-di f | uor opheny]| -fl uoro- 4- §2
}gfr@gl z-yloxg) }ﬂgoreghqqzl 2 2 trlﬂuoroethyl methy carbamate (372)

%ﬁf&’&%‘}{% é‘l‘”‘/'I rﬂlggﬁ?% ?ﬁ%o)) \Jas%&ééb’tb als!)_f'uhgﬂ %8 ne 326 &)H)s’ g, 0.286
mly«bl) TN 61. 8, 121) ehep the irglictier7mixiox yapstired|v) ga)rcelaly:foxsz 6% Frthe
reaﬁ% IPL RNB 5%130‘@d &%aj %ﬂxogeé\%r(og (()0 AI P6)§72 an% Igi)s’ 1-1'-1ti(|)_r|1 of
DIBEAT(.d00 th 0.572 mrbdiy jn, THF @.44 1hi) 71“11%5é28:t10ﬂ hﬁxturz WZ@étiiﬁhd vigorously
ov%'g’ghij)qg;'tzg yﬁg%Ch\fié%]éﬁedsgv_E})}\ﬁaggaytg% ior(\l/ewp&‘gg};g c%o’-pd% l;o,lt?ti%(hfﬁd over
nl%%lol%%gdlﬁinlsuﬁz@ ancﬁco%ﬁ(nﬁatea- o) drygbs'@_') ThrdYidde 336 Paritreby flash

6. 63(d, =b.
chlipn(a@(grqpbb ﬂ%}owgf zSneEsl foium@tgh@s@yléﬁwyl%ﬁv ndpried i §V.jand 5% 10

C\SM%E)ﬂsm I&_Q/I) afgoarglg §52 (%)'1;0’9?1 (gen0?93m1§10h]59 .0 % aleld) 3s light brown solid.
m/3. @6(4t(M+Z'[-) J=5. 6Hz),

st LA PRS- SR PRI RN E AT a0 s B sicin 2.

yD){Hina[Bf)-bpirdid- waﬁyyp&aylwbaﬂae(sb@ 9035
PCT/ CA2009/ 000228 O d6) 6 E gn)l 15 (s
Hjl"o agus(ygnsu{nso 31;_60 1@7&0 égQ mmol 113%/1 1.0 ml) was ‘added TFA (1.0 ml,

12.98 mmol) and the reaction mixture was stirred at room temperature for 2 hrs. The reaction
mixture was concentrated under reduced pressure, the residue dissolved in DCM, washed with
IN NaOH solution, water, dried over anhydrous sodium sulfate and concentrated under reduced
pressure affording 373 (0.0543 g, 0.097 mmol, 57.3% yield) as white solid. 'H-NMR (DMSO-
Ds, 400 MHz) 10.55 (s, 1H), 8.57 (s, 1H), 8.52 (d, J=5.62 Hz, 1H), 8.32 (s, 1H), 8.23 (d,
J=8.1Hz, 1H), 7.90 (d, J=8.10Hz, 1H), 7.63 (d, J=9Hz, 1H), 7.52 (d, J=13.5Hz, 1H), 7.39 (t,
J=9.0Hz, 1H), 6.66 (d, J=6.7Hz, 1H), 4.85 (q, J=9.0Hz, 2H), 3.79 (s, 2H), 3.41 (t, J=5.5Hz, 2H),
3.24 (s, 3H), 2.66 (t, J=5.5Hz, 2H). m/z: (M+H)" 551.4.

Scheme 33
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HHHz, 1H), 7.86 (s, 1H), 7.81 F NNDBr (m | H,
7.70 (m I H, i YO7.41 (t, J =8.99 Hz, 1H, 0O7.31
W@ 209469035 7. 24 (m 382 229 McO-~NH N s 3H), 7PQHCAP09/000228

1H), 6.94 (s, NN 1H), 6.64 (d, J = 5.28 Hz, 1H),
3.87 (s, 3H), 3.77 (s,

1- (3- bronmophenyl)-3-(3-fl uor 0-4-F8T\2>(N5- ((2- 2H), 3.375
(t, J = 5.48 hz, o

msthoxyethyl am no) et hyl ) - ‘ | -i Him dazol - ZH Z.H)

3.20 (s, 3H), 2.69 (t, =N Sy S
yI)thi eno[ 3, 2- b] pyrl“’EﬁnE‘?’C-yI oxy)phenyl)urea @4@ +

H) SORNRVBLESE) - galc.). 625, %1 (found ]
GoRh 41 657 A M)+ Y= de)@ﬂjg 35 (s,
1H), 9.2Rcos, 1H)378.47 (d, J 5. 48N NCF3 Hz,

1H). 8.06°Pm 1H), 7.84 (s, "%),57.70 (m #H), O
Z.sg(anwzr%, 7.?1 (t, J = MO _Ns 8.99 H, 1H), 7.25
m " , 6.91 (s, 1H), 6.63 ( 3 30N NJ =
5.48 Hz, 1H), 3.86 (s, % aﬁgﬂ\l

1-(4-chloro-3-(trifluoronethyl) )= 30 ?3 fluoro-4-(
(2' 3H), 3. Zialin(dﬁx,aneZH) 3. \(t X

5-((2-ne | am 10 -A-met hyl -1H = 5. 67
Hz, 2H), 3.18(s, o/ ' "

I m dazol - 2-yl ) thieno[ 3, 2-b] pyridin-7-yl oxy)phenyl)urea

3H), 2.64 (t, J = 5.67 Hz, 20T 'ﬁﬁ?éESl) (calc.)
649. 06 (found) 649.5 (I\/p+' NVR (DVSO-d6) 6 (ppm:
10.16(s, br, 1H), 9.94( | 212?) 8.52(d, 1H HFH
rHi J=5.4Hz), 7.98-7. 90( xamé?e 3H), 7.81(dd, 1H,

Jﬂ??—ﬂ@b’%% %Z(EIJ(@Z %%%bxyem@nﬁﬁb?)hlgg @@ﬂl‘cﬁn Z-yB)thicho@5%-Bipyridin-7-
’ yloxy)phenylcgﬁ)amoyl cyclopropZnegu% onamide (376)

Step 1: ethyl cyclopropylsulfonylcarbamate (374)

To a solution of cyclopropanesulfonamide (Li, J. et al; Synlett 2006, 5, 725-728) (300
mg, 6.60 mmol) in acetone (25 ml) was added potassium carbonate (2.738 g, 3 eq, 19.81 mmol)
and ethyl chloroformate (1.075 g, 1.5 eq, 9.90 mmol) and the reaction mixture was stirred at RT
overnight. The reaction mixture was poured into water and made acidic (pH 1) with conc HCI
then extracted with EtOAc, The extract was collected, dried over Na,SQy, filtered and
concentrated. Purification of the residue by coulmn chromatography (eluent 30% EtOAc in
hexanes) afforded 374 as a colourless oil (800 mg, 63%). "H NMR (DMSO, dg) 11.47 (s, 1H),
4.10 (q, J = 10.27 Hz, 2H), 2.90 (m, 1H), 1.19 (t, J = 7.24 Hz, 3H), 1.039 (m, 4H).

Step 2: tert-butyl (6-(7-(4-(3-(cyclopropylsulfonyl)ureido)-2-fluorophenoxy)thieno[3,2-
b]pyridin-2-yl)pyridin-3-yl)methyl(2-methoxyethyl)carbamate (375)

To a solution of the amine 126 (500 mg, 0.953 mmol) in DME (4 ml) was added the
carbamate 374 (460 mg, 2.5 eq, 2.383 mmol) and the reaction mixture was heated to 120°C for
1 day. The mixture was cooled to RT, diluted with EtOAc and water and the organic phase was
collected, dried over Na;SOy, filtered and concentrated. Purification of the residue by column
chromatography (eluent EtOAc to 50% Acetone in EtOAc) afforded 375 as a brown oil (130
mg, 55%). MS (m/z) = 672.5 (M+H)
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384 231 N 3H), 6.96(s, 1H), 6.69(d,

3-(3-(3-fluoro-4-(2-(5-((2-methoxyet hyl am no) net hyl ) -
warhoodedm3siHz), 3.92(s, 3H), PCT/CA2009/000228

1-net hyl -i Hi m dazol - 2-yl )t hi eno[ 3, 2- b] pyri din-7-

3.77(s, 2H), 3.40(t, 2H,

Stegbom(mn&r@yzi QZUQ'SG((Ziﬂ)HhQH}Zeﬁmldﬂﬁnd)ﬂﬁtlﬁHp?ndnBz3/5)@13%031—9 -b]pyridin-7-
(t, 2H 2Hz) , 81(s, »—% LRVS(ESI): (calc.)
ylosseghezylcelfoaaﬁﬂjcyslgerosaf{emlﬁ@a@ﬁ‘e\(&3 009/ 109035

quc{ %QQ)%/ o9 %%”-}g (14d M %@Wlﬂ@D@M (5 Bﬂ)?':asNaQﬁI&ﬁHCBm dioxane
z

(0. 51131-1), ,2 rﬁ’m@l59 @gq, @H)n dupxapg) aqd tlae neagtion HQH}H'C vvas-;sgrrfd,ﬁor 4 'hp.Brs The

mlﬁr%ﬁm@ut%d %gh ZE%A% E@a’de Zﬁ‘llcl\géﬁ 12\1%’1‘21CO3 S(Mi:tgﬁ aNd Ié%t?ac&:d%th

Et(0A Qdcefoae. Thelorgants.phdse(vwhs cdllected aB@ disgarded. ’F])e aqueous phase was

coréérggpte%gang g}ug?rgs?%udé%z 6 spe&%ﬁ ina leQ.'UI% %BYZIN? d" a%zztlgr% tML ;(ﬂution

pha(%e 167228 Miectkd‘l'dhmi Gi/&lﬁ (Na25234y firérbd ﬁﬁlQ{oﬁceﬁtr&]:@waffd)rmﬂbasa bdige solid

aftey fgﬂ(eg tmxg]agon \zlﬂggtz@t(yleljl 85111577)),?42’3”%1;54;15 {rﬁﬁ%@%ﬁg% L5, 8.56 (s,

1Hg%347‘{d?% §§§ ﬁqé éiﬁ(gnﬁﬁ) 5%6&1 J AsMri) Hz 1), "MS (GrDPz’ﬁQﬁ@)(s 1H),

7.2 (8 NB648 (d—lﬂ 51?%% Hz 8;%,23 (&(s 4{) 40 (f&, 1)p3. @%(S l&& 2.76 (m, 1H)

83

g At 88,0 5D Ly ugfon B sy

NNN(d J=5.28 Hz, 1H), 3.87 (s, 3H), 372(8

Adg[moﬁal cblg%ounds according to the present invention include those in Table 2.

Table 2

Cpd | Ex | Structure Characterization
'H NMR (DMSO-dg) &
(ppm): 1H:8.50(d, 1H,
J=5.5Hz), 7.87(s,
E N P(O)Me, 1H),7.84(s, 1H), 7.74(dd,
j@( T O 1H, J1=2.4Hz,
MeO / 0 © J2=13.3Hz), 7.62(m, 1H),
NN

m“["'»_m 7.44-7.26(m, 4H), 6.93(s,
377 | 224 NN 2 1H), 6.66(d, 1H, J=5.5Hz),
3.89(s, 3H), 3.74(m,
1-(3-(dimethylphosphoryl)phenyl)-3-(3-fluoro-4-(2-(5- | 2H),3.38(t, 2H, J=5.6Hz),
((2-methoxyethylamino)methyl)-1-methyl-1H-imidazol- | 3-22(s, 3H), 2.66(m, 2H),
2-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)urea 1.98(m, 1H), 1.62(d, 6H,
J=13.3Hz).
LRMS(ESI): (calc.) 622.2
(found) 623.5 (MH)+
"H NMR (DM SO-dg) &
(ppm): 1H: 9.37 (s, 1H),
8.48 (d, ] =5.48 Hz, 1H),

H H
NN 8.04 (s, 1H), 7.85 (s, 1H),
7.73 (m, 2H), 7.40 (m,

1H), 7.21-7.12 (m, 3H),

MeO
© V\Nﬁi 6.93 (m, 2H), 6.64 (d, J =
378 | 225 7

5.48 Hz, 1H), 3.87 (s, 3H),
1-(3-fluoro-4-(2- (5 (Q2- methoxyethylamino)methyl)—1- 3.72 (s, 2H), 3.36 (m, 2H),
methyl-1H-imidazol-2-yl)thieno[3,2-b]pyridin-7- 3.21(s,3H),2.65(t, J =
yloxy)phenyl)-3-o-tolylurea 5.48 Hz, 2H), 2.22 (s, 3H)

LRMS(ESI): (calc.)
560.64 (found) 561.5
(MH)+
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N1- (3-fluoro-4-(2-(5-((2-nmethoxyethyl am no)nethyl) -

(s, 2H), 3.34 (t, J = 6.26
waz2evetovpBs | H-i m dazol - 2-yl )t hi eno[ 3, 2-b] pyri di PETICAR09/000228

2H), 3.2 (s, 3H), 2.65

yI oxy) phenyl ) - N3- (3- (oxazol - 5-yl ) phenyl ) mal onam de (t,

J 35 Fz, 2H). LRVS(ESI): (calc.) 655. 70 NMRUDMEO-do) 5
6586. 6 (I\/H) + Addi tional conpounds accordi ngpsm): b.B&s, 1H), 9.03(s,
present |i nvention include ho}$en n/Tabl e 3.1H)8655WD1H, J=7.3Hz),
2009/ 109035 PCT/ CA2009/ 000228 Ta 3 C pB.4d, 1H, J=5.3Hz),

St rjuct ur e Char act er/l zat i 1H°N DVBO- d6).856s, I ppij(dd,
9.10 (s, (S , 8.50 (€f: 1 H, HIH3JHE, B=23Hz),
Hz)|, 8. 32 (s, ‘i 8.10 (d, 1 H, J=77.9-Fd)m, 31, 7.22(d,
379892 |, 1H, J= 7 9 Hz) M 7.84 (d, 1H, J=12 H, }8)8Hz),892(s, 1H),
POVE2 7.4 S(fggo— ré Z'%eﬁof}l%t’hylal}n ‘g‘nﬁh l‘)‘ 3. & m;g 713 BQsz)H
(d,] 1H, dzuo 2‘ )tQje -‘té] y in(7 H) )7—??]; ),
(m} 1H), yYo’;é@henW@(i Mord b)) —2 %5 ﬂ% s HZ)
3.85 (S_, (i oromethyl)phenyl)lirea H ) .3 (3.f] (¢, THz),
%_ gg Eg' ”gtH;]y' g_hggp?fryzf_'p enyl) ( ue LRMS(E%I) (calc.) 632.2
(2-retRexyethyt-am-ro)-methyl ) pyri-din—2-y )t@&%&%ﬂfm
J=8.5 Hi), 1.64 (s, 3H), b]pyridin-7 '(?M 10Hd6)8692
yl oxy) phenyl )urea 1.60 (s, 3H) LRVS(ESI): %%I ? G 1%{) 3.0
619. 2 (fiound) 620.4 ‘ H NVR DI\/ISOdG)ml (8 P s'lH)772
8.80 (s, 1H); 8.57 851 (d, J=5.5.", (1= 89
8.31 (s, 1H) 8 23, .0, "1H)Y 7. 89 :1 '0_’7'20(1'11’
380 38241, : ; 7.20 (d, 1H), 6.64 (d, J = 5.48 Hz,
1H), 3.87 (s, 3H), 3.72 (s,
1-(2,5-difluorophenyl)-3-(3-tluoro-4-(2-(5-((2- 2H), 3.36 (t, J = 5.67 hz,
methoxyethylamino)methyl)-1-methyl-1H-imidazol-2- | 2H), 3.20 (s, 3H), 2.64 (t, J
yl)thieno[3,2-b]pyridin-7-yloxy)phenyi)urea = 5.67 Hz, 2H).
LRMS(ESI): (cale.)
582.60 (found) 583.5
(MH)+
"H NMR (DMSO-d¢) &
(ppm): 8.96(s, 1H), 8.59(s,
1H), 8.47(d, 1H, J=5.5Hz),
H H 7.85(s, 1H), 7.70(dd, 1H,
FDNTNQ J1=2.3Hz, J2=13 3Hz),
/ o 0 ome | 7-38(t, 1H, J=9.0Hz), 7.33-
MeO_~. 7.31(m, 2H), 7.21-7.18(m,
sa1 | 228 H«[“}—@ﬁ 1H), 6.91(s, 1H), 6.85-
N N 6.83(m, 2H), 6.63(d, 1H,
J=5.3Hz), 3.87(s, 3H),
1-(3-fluoro-4-(2-(5-((2-methoxyethylamino)methyl)-1- 3.72(s, 2H), 3.67(s, 3H),
methyl-1H-imidazol-2-yl)thieno[3,2-b]pyridin-7- 3.36(t, 2H, J=5.6Hz),
yloxy)phenyl)-3-(4-methoxyphenyljurca 3.19(s, 3H), 2.65(t, 2H,
J=5.5H2).
LRMS(ESD: (calc.) 576.2
(found) 577.5 (MH)+
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0J=8.2, | H,; 6.67 (d, 388 235 J=2.7, 1H); 6.64 (d,
O\- J NHNN 3.56-45 (nB812 ); 3.41
wa2(04A¢P3% 5- 5, 8, 11-tri oxa- 2- azadodecyl pyri di n-RET/CA2009/000228
J=5.7, 2H); 3.21 (s,
yI)thleno[S 2-b] pyridin-7-yl oxy)-3-fl uorophenyl) - 3-

3H; 2.66 (d, J=5.7, 2H); cycl opropyl urea |2H 5BIR(DBASO-de) 3
(m 1H)] 0.66- 0.62 (m 2H): 0.44-0.41 ( mEEH)9.15 (s, 1H), 9.02
LRMS(ESI): (calc.) 595.7 (found) 596.4 (N&JH), 8.8B(dWDr 5.28
2009/ 109035 PCT/ CA2009/ 0002281 HH NVR ( DVBzdigd), 636 (s, 1H), 7.81
(ppm): 9.66 (s, 1H); 9.2 'S P57 (§,ma;7.70gmeH),
(d, J 5/3, 1H); 8.32 My H®™ (5 1H); 7213(t(b=899HZ 1H),
J=8. ( vido H); ( =8.2, 2.2, O N 1,&9 7.24 (m,

(t

6.

36 "422§dc, J= @Jl\[%gﬂ% H; 7.47 &n.11H).6.94 (s,

26 1H) N 389N2360~ 1)64§d 5.28 Hz
(m H) NHNN 66 1H), 3°87 %1—'1)377@

- (2 Efg o a“yi)f %‘; e dsnnam a0 R o 7
| ;thi en 1e§o[% l%n- -ylok Phen ure§ £l =548 D
- 40-3.36 (m 2H) 3. IZE mgt hyl | soxazglorOIC ér( SI%HC("%)

C_.ﬁmrh

racY

)+

y

3

3H); 2.65 (t, J=5.7 ; 2.37 (s, 3H). Lpg
/ q € } 630 S &1 Ll AR

(i 4 1.5 AL
| 1H | 8.53 ( ’ o o %op H)929
4

6
(
d .2 Hz, 1H), 8.33 (s,
4 (d,) J =8.4 H, 1H Y (s]rh|3'847tﬂ 548

N N CF3 Hz, 1H), 8.06 {m, 1H),
j@ T @ 7.84 (s, 1H), 7.70 (m, 1H),
; al 7.59 (m, 2H), 7.41 (t,J =
Meo\/\N/\[Nm 8.99 Hz, 1H), 7.25 (m,

H 7N s 1H), 6.91 (s, 1H), 6.63 (d
N b N 7 b M 2
383 | 230 N J=5.48 Hz, 1H), 3.86 (s,
1-(4-chloro-3-(trifluoromethyl)phenyl)-3-(3-fluoro-4-(2- _3_H)’ 3.72 (s, 2H), 3.35 (t,J
(5-((2-methoxyethylamino)methy1)-1-methyl-1H- =5.67 Hz, 2H), 3.19 (s,

imidazol-2-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)urea 3113’ 264 (1,7 =5.67Hz,

LRMS(ESD): (calc.)
649.06 (found) 649.5
M)+

'H NMR (DMSO-d,) &
(ppm): 10.16(s, br, 1H),
9.94(s, br, 1H), 8.52(d, 1H,
J=5.4Hz), 7.98-7.90(m,
3H), 7.81(dd, 1H,

J1=2.5Hz, 12=13.2Hz),
MeO_~ «[ Se CONHz 7.67-7.65(m, 1H), 7.47-
Sy 7.42(m, 2H), 7.36-7.32(m,

3H), 6.96(s, 1H), 6.69(d,
3-(3-(3-fluoro-4-(2-(5-((2-methoxyethylamino)methyl)- 1H, J=5.4Hz), 3.92(s, 3H),

ZI
ZI

384 | 231

1-methyl-1H-imidazol-2-y1)thieno[3,2-b]pyridin-7- 3.77(s, 2H), 3.40(t, 2H,

yloxy)phenyl)ureido)benzamide J=5.4Hz), 3.35(s, 3H),
2.69(t, 2H, J=5.2Hz),
1.81(s, 1H).

LRMS(ESI): (calc.) 589.2
(found) 590.5 (MH)+
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F NyN 7.93-7.84 (m 2H),

2.4 Hz,

WQ 200940081 (m 2H),

01

H, 7.64 (d, J = 8.0 Hz,

390 237 ONH N 7. 37 (dd,

7.77 MeO-\ 0 y (dd,
g POVB2 1H),

J

12. 8,

J BPCT/OAS09/000228

7.6 NHz, | H), 7.31-7.26 (m 1H), 6.67 (d, J = 5.6
Hz, 1-(4-(2-(5 -5,8,11 -trioxa 2-azadodecyl pyridin 2-
1H)| 3.8D (s, 2H), 3.53- 3.46 (m 8H), 3.44BNBR (DMSO-dy)5
yl )t hienp[ 3, 2-b] pyri di n-7-yl oxy) - 3- f | uor ophemy):)9-13 3H), 9.07
(m|2H),[3.22 (s, 3H), (dinet hyI hosphoryl phemy$. ) Uk ee: 5.48
2.6 (t,]J = 5.6 Hz, 2H),F 3| Bz, #H), 7.86H) 1H), 7.73
LRVS(ESI ): (calc.) 707. 2 Q@Q WH2H), 78 (MOH),
200D/ 1090345, PCT/ CA2009/ 0 0228 1H I\/RC((W\/BWdE{Sm B8H), 7.41 (t,J =
(ppm: 9412 (sN 1 . (s, 1H), 8.58 (d$99hz112), @22 (m, 1H),
35, | L3p)| 8.53 (d,nJ 25,6 Hz, 1H), 8.33 (5,7.17_1(sH)H),6.91 (s, 1H),
8.24 (d,|J =8.4 Hz, 1 H), FNN7.92-7.836‘hﬁ 28 hz, 1H),
7.77 Y ([dH(3-(3-lmordB(2+(5-A2-ethizxyethPardind)nddhyl)-7 | &47 CHH.B A (s, 2H),
8. 4| Hz, W@Ihﬂ-1ﬁl-i)mda70149’1)ﬁue¢d[3(lrbﬂpyﬁ&l)17 391/ 238(t.pove7 Hy. 2H),
7.37 (dd|Yixyiphao)@cidpb@zamigp N N Hz, 1H), 7 Zzé(slgl%}@ 266 (7=
1- (8- (dijmet hyl phosphoryl ) phenyl)-3-(3-fl uof o1 QH 5-
8.8, 1.2 Hz, 1H), 6.67 (d, RMS(ESD): (calc.)
((2-(2- et hoxyet hoxy) et hyl am no) net hyl ) pyr éﬁ[ﬁiﬁ‘é@unﬁl) 0.4
5.2 Hz, IH, 3779 (s, R OMS04) s
yl )t hi eno[ 3, 2- b] pyri di n-7-yl oxy) phenyl ) ur eg 55,05, 1'H§)
3.52-3.40 (m 6H), 3. 24 (s 3H), 2.66 (t, 5(5%1{)6(847((”—
Hz,) 2H),| 1. 64 (d, J = Hﬁ 6"'11 LRVB( Bl 111), 8.42 (5. 1)
(cdlc.) | 663.21 (found) 8.0 (s, 1H), 7.83 (m, 2H),
. 7.61 (s, 1H), 7.53 - 7.39
/T % o\ (m, 5H), 6.92 (s, 1H), 6,65
386 | 233 \ ‘=N (d, J=5.28 Hz, 1H), 3.87
(s, 3H), 3.72 (s, 2H), 3.51
N1-(3-fluoro-4-(2-(5-((2-methoxyethylamino)methyl)- | (s, 2H), 3.34 (t, 7 = 6.26
1-methyl-1H-imidazol-2-yl)thieno[3,2-b]pyridin-7- Hz, 2H), 3.2 (s, 3H), 2.65
yloxy)phenyl)-N3-(3-(oxazol-5-yl)phenyl)malonamide | (& J = 5.67 Hz, 2H).
LRMS(ESD: (calc))
655.70 (found) 656.6
(MH)+

Additional compounds according to the present invention include those in Table 3.
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(MH)+ HNWR (DVMSO-d6) 6 (ppm: 9.64 (s, 1H), 9.23
(bs, 1H), 8.58 (d, J = 1.6 Hz, 1H), 8.53 (d, J = 5.2
wo209Mbde25 | H), 8.33 (s, | H), y 8.24 (d, J BCBCA2069/000228
1H, O0ONO7.90 (dd, J =8.0, 1.6 Hz, MO |_ 1H,
7.74 (dd, J = 13.0, 392 239 2. 4 Hz, 1H), 7.47 (t, J =
NHNNZS8.8 Hz, 1H), 7.31-7.26
1- (3-fluoro-4-(2-(5-((2-(2- (m 1H), 6.67 (d, J = 5.2
met hoxyet hoxy) et hyl ami no) méeB$B) pyri di n-2- Hz, 1H),
6.56 (s, 1H),
yl)thi eno[ 3, 2- b] pyridin-7-yl oxy)phenyl)-3-(5-_3.80 (s
God) | Bx 53-3 40 net hyl | SEYEUS] - 3. y| ) urea (| pMfaragierization
(s.|3H).| 2.67 (t, J = 5.6 Hz, 2H), 2.38 [ o{R(DMSO-d)3
LRMS(ESI): (calc.) 592.19 (found) 593.5 13310 1H), 9.02
200p/ 109035 PCT/ CA2009/ 000228 H NVR ( DMSO! d6} P 131
(ppm: (jm xture of rotaners g(s 1H) , 9° ﬁl (SH))
1H)| 8.56-8.48 (m 2H), :‘%g 4% " Hﬁ)
and| 8.23 (2d, J F/ NN 4 S1pd 157HZ)’
o l|=12.8 H, 1H) 773(m b, 7 4 Bt
- PPWe2 [7.6 Hz, 41 393 240 | 3 2)762((1 1H,
K?—743-Z 33 (m |VEO 0 N H), 7.29 (d, J ¥ )7475(m
( 62?7 )’3_",(”3 (di met hyl phosphoryl ) phenyl r~,e33q’lq ) TH), 7.26
1H) 6-70 fm65 (m 1H), (m, 1H), 6.62 (d, 1H,
2-f| uor gphenoxy) t hi eno[ 3, 2- b] pyri di n- 2- yl)pyﬁ:b-dmy 335 (s, 2H),
7.71 and 4- (EQI@QQIP@WOWI)PMH}’D -3- (3 fluoro-4-(2-(6- | 3 5 (5 3H),2.72 (t, 2H,
yl) et hyll §2- msté@cyntéylmy)épﬁylblaya@eﬂaﬁiheféo[é 254.- 135 361zf, Mp4 (s, 3H),
4H)| 3.24 b]pyridin-7-yloxy)phenyl)urea 1.60 (s, 3H)
LRMS(ESI): (calc.)
619.2 (found) 620.4
(MH)+
'H NMR (DMSO-d;) 8
(ppm): 8.80 (s, 1H); 8.57
(s, 1H); 8.51 (d, J=5.5,
1H); 8.31 (s, 1H); 8.23
(d, J=8.0, 1H); 7.89 (dd,
H H J=8.0, 1.5, 1H); 7.73 (dd,
F N N J=13.5,2.2, 1H); 7.38 (t,
Heo— U T)/ Y, 1=9.0, 1H); 7.20 (d,
" 27 110 664 0
— S AN =z./, » 0. 3
388 | 235 N W | J=5.5, 1H); 3.78 (s, 2H);
NH N N 3.56-45 (m, 12H); 3.41
1-(4-(2-(5-5,8,11-trioxa-2-azadodecylpyridin-2- (t, J=5.7, 2H); 3.21 (s,
yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluorophenyl)-3- 3H); 2.66 (d, 1=5.7, 2H);
cyclopropylurea 2.58-2.51 (m, 1H); 0.66-
0.62 (m, 2H); 0.44-0.41
(m, 2H).
LRMS(ESI): (calc.)
595.7 (found) 596.4
(MH)+
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and 3.21 (2s, 3H), 2.13 and 2.05 (2s, 3H), 1.64 (d,
J = 13.6 Hz, 6H). LRMS(ESI): (calc.) 661.19 (found)
wWGB®IB09083VH) + ' H NVR (MeOHd4) S (ppnm: two NeCTIC82009/000228
are mssing, 873 (s, 1H, 8.62 (ddd, J = 12.9, 7.7,
1.9 Hz, | H), 8.49 (d, J = 5.3 Hz, 1H), 8.34 (bs, F
1H [formate salt), 8.19 F NN (d, J = 8. Z]Hz NMR)DMSO-d¢) &
8.15 o) o1 (s, IH, 807 (d J =6.7 H, ) 0.6bJ8H); 9.3
(dd J =4 P O M2 12.9, 2.3 Hz, 1H), 7.55- (394 1B4E.57 (s, 1H);
7.45 (m| 1H), 7.41-7.31 -/-NH N N (m 2H) B.525%d, (eh, 16); 8.32
= Mo 8 .80 1.4 Hz, 1H), 6.68 ﬂ1 J (s, 1H); 8.23 (d, J=8.0,
- (di et hyl p}rosphor yl)-2-fluor op yﬂj k 1Hf; | Ap0¢dd;-1=8.2, 2.2,
= 5|5 Hz, 1H)9\4, 34 (s 1H); 7.74 (dd, J=13.1,
4-(2-(5-((2-net h%ﬁéet hyl ani 9) thyl)pyrl dil n2.2-1HRHWRT (t, 1=9.0,
3?97) %k.| J = 5.0 1H); 7.30-7.26 (m, 1H);
yl') t hi enp][ 3, 2- b] pyrl_ﬁ-rm- phenyl ) ur eq 626(d, J=.BEH); 6.56
(s, 3H), 3.30 (t, J = 5. 1 Hz, 2H), 1.82 (jj,(da =0.918D53.78 (s,
Hz, | 6H) ,| bf¥e(2-(MNFi8i1$,14regaixag-azapbiRMB(ES Jin-2( ﬁ:éﬁbﬁ- 2-3.47 (m, 12H);
637) 64 (ff olthapo(828lp5ridinHyloxy)golli@PREERA189(350-3.36 (m, 2H); 3.21
PCT| CA2009/ 000228 méhy\iRafbiS0mds) 6 (ppn’) (sg3H5)p2.p35(1, 1=5.7,
1H{ 8.52 (d, J=8.5, IH); 8.30 (s, F HH 1 HD:237( 3H).
8.25-8.18 (m 2H); MNyN 7.89 (dd, J=8.0, 3 “§Y1<§EEESI) calc)
7.34 (dd, J=11.7, 2.5, MO 0 1H): 7.09 (dd, 363 Ogi 681.6
= “TH NMR (DMSO-dg) 5
(ppm): 9.16 (s, 1H), 9.08
(s, 1H), 8.58 (d, J = 2.0
Hz, 1H), 8.53 (d,J =52
Hz, 1H), 8.33 (s, 1H),
HoOH 8.24 (d, ] = 8.4 Hz, 1H),
F NTN 7.93-7.84 (m, 2H), 7.77
MeO j@ o (dd, J=12.8,2.4 Hz,
L 0 1H), 7.64 (d, ] = 8.0 Hz,
M =\ S POMe, | 1H), 7.49-7.41 (m, 2H),
0 Wavy 7.37(dd, J=10.8,7.6
390 | 237 KNH N Hz, 1H), 7.31-7.26 (m,
1H), 6.67 (d, ] = 5.6 Hz,
. o 1H), 3.80 (s, 2H), 3.53-
1-(4-(2-(5-5,8,11-trioxa-2-azadodecylpyridin-2- 3.46 (m, 8H), 3.44-3.39
yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluorophenyl)-3-(3- (m, 2H), 3.22 (s, 3H),
(dimethylphosphoryl)phenyl)urea 2.67 (t, 1 = 5.6 Hz, 2H),
1.64 (d, T=13.2 Hz,
6H).
LRMS(ESI): (calc.)
707.23 (found) 708.7
(MH)+
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--NH S 1H); 6.82 (d, J=2,7, 1H); 395 242 6.69 (d,

J=5.5, 1H); 3.77 NN (s, 2H); 3.41 (t, J=5.7, 2H);
wW@2@4/1¢®35 3H); 2.65 1 PCT/CA2009/000228

-cycl opropyl -3-(2-fluoro-4-(2-(5-((2- (t, J=5.7, 2H);

2. 56 net hoxyet hyl am no) net hyl ) pyri di n-

2-yl)thieno[ 3, 2-

(septet,|J=3.3, 1H); 0.67- "TH NMR (DMSO-dg) 6
b] pyri di h- 7-yl oxy) phenyl Jurea 0.62 (m 2H);| @pd39.02 40H), 9.05
(m [2H). | LRMS(ESI): (calc.) 507.6 (found) [5G81H),8.58(d,1=2.0
(MH)+ HNWR (DVBO-d5) 6 (ppm: 8.59 (s, 1H)Hz8HHB53(d,T=56
(d, |[J = 2.0 Hz, 1H), 8.49 (d, J = 5.6 Hz, |1 Hd) |H)88.20s, 1H),
HH((s, |H, 822 (d J =284 NNH, 1 H),8%7@8(2ki, 1),
J=|\ 0p 8.4, 2 O Hz, 1H), F N(Tg O J Z9D7.88 (aig 2H), 7.77
2H | 7.1B (d, J 9 0 Hz, @/6 1(d, 396 @&3=-NBi2)2.4 Hz,
| J|= 5.6 kg, IH, 6.56 (bs,o 3. 77 |15, 7.4, J = 8.4 He,
39 41 g, J 6 HZ H) ¢ 24 (s, POMez 1H), 7.49-7.41 (m, 2H),
oy A38pf opy! - (, ( 2-]3H), 2.65 (t, J32(, 510870
Hz, | et hoxget hy )4 W) pyri di n-2-yl )|t AlzelB] 3294dd, J =
2H) | 2.58-4: S@mtmlp@moryl) ey 3- G o426y ) ﬁﬁehgrﬁfdﬁéé 67(d,
2.26 (bs| M2 meh%ctb%@hy npf)ethyOpysidingd- 39 379G,
LRVB(ESI ) :  ( chikenyB3.2byridig-Todaspnbonydoe, 5 , 6H),
2009/ 109035 PCT/ CA2009/ 000228 1H NMR ( DVBO- )fgéf%’ﬁ
(ppm: 9.40 (s, 1H), one NHurea is m'ssifw N )zéH)( I=
(bs| 1H, 8.53 (d, J = 5.5 HHH, 1H, 8.33 (gcdl. "
663.21 (found) 664.4
(MH)+

"H NMR (DMSO-d¢) 5
(ppm): 9.64 (s, TH), 9.23
(bs, 1H), 8.58 (d, 7= 1.6

. Hz, 1H), 8.53(d,J =52

F HoH Hz, 1H), 8.33 (s, 1H),

j@f TN | 824(d,T=8.0Hz 1H),
MeO 0 N-g 7.90 (dd, T =8.0, 1.6 Hz,

1H), 7.74 (dd, T = 13.0,

L\o\_ . ) \S| 24 Hz, 1H), 747 1, ] =

392 | 239 NH N7 8.8 Hz, 1H), 7.31-7.26
1-3- ﬂuoro-4-(2-(5-((2-(2- (m, 1H), 6.67 (d,J=5.2
methoxyethoxy)ethylamino)methyl)pyridin-2- Hz, 1H), 6.56 (s, 1H),
yDthieno[3,2-b]pyridin-7-yloxy)phenyl)-3-(5- 3.80 (s, 2H), 3.53-3.40
methylisoxazol-3-yl)urea (m, 6H), 3.24 (s, 3H),

2.67 (t,J=5.6 Hz, 21),

2.38 (s, 3H).
LRMS(ESI): (calc.)
592.19 (found) 593.5
(MH)+
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NNNS8.24 (d, J= 8.0 Hz, 1 H, SMe 7.91 (dd, J =
8.3, 1.7 Hz, O 1H), 7.78 (dd, J =13.0, SF 2.2 H, 1
wWOo009/70935 (t, J = 397 244 \ 1 9.0 Hz, 1H), 7.BEIr/Cheh09/000228
= 10.3, 1H), 6.67 (d, J = MO f-NH NN 5.3 Hz, 1H),
6.64 (s, 1 H, 3.81 (s, 2H), one
I-(B-frgoro-4-(2-(5-((2- CH2 is masked by WaHMR (DMSO-dg)
nmet hoxyet hyl am no) net hyI )pyri di n-2-yl)thi eno[ @pR)y: (Bx@f of
(s,| 3H),| 2.69 (t, J = rotamers) 9.22 (s, 1H),
b] pyri diln- 7-yl oxy) phenyl ) - 3- (4- net hyl t hi azpl 2 2-(g[1HuB&h- 848
6 Hz, [2H), 2.23 (s, 3H), one NH is ni ssj rgy2H), 8.38-8.32 (s,
LRI\/B( ESI)): (calc.) 564.65 (fou d),, 565. 4 §-29 pqd YRR (2d, J
(DMBO-d8) 6 (ppm: 9.7 (dF 98@§12£15H>787(“
1H)| 8.65 (dd, J=2. 1Hz = 0 —(1 8 Hz, 1H), 7.82-
J=1 9Hz,| O H H F 1H), J5 7P (. 2, 7.64 (d, I =
8.32 (s, 1H), 8. 9 | He, _376 Z(1 , 7:49-7.41
P38 24 ,| 1H), 9\ 5322, | He, J 8. 2H_, %7>;) 10-7.33 (m
7.6| (d, |9=20Hz, =898 245 McO-/- NH N N IH) gg) %65‘101?12
11H) , 8. 44K. (& (42 (300-ibnyifcShobyphenylureido)- | 100 &0
1- (- chl oromropRent B ihied (3,3 5Byt 2-ylssaidintz , | 14 2% (o 410, 324
et hoxyet hyl apma)yiye-(RhgthyyétdiaccRayde) t hi enof 3. T (X3 ’2'13
(d,| J=5.15kz, 1H), 05 (25, 3H), 1.64
b] pyri din-7-yl oxy) phenyl )-3-(2-fluoro-5- 3 7% 63,13 ,6H)
g gl Et, (tH)ri fl uor onet hyl ) phenyl )urea J=5 - (calc.)
4 (s,| 3H), 2.65 (t, J=5.8Hz, 2H) mz: (
323/ 7 (|100% . (NH)+ 646.5 (32% W”}&ﬁﬁ““
'H NMR (MeOH-d,) §
(ppm): two NH urea are
missing, 8.73 (s, 1H),
8.62(ddd,J=12.9,7.7,
1.9 Hz, 1H), 8.49 (d, J =
5.3 Hz, 1H), 8.34 (bs,
F 1H, formate salt), 8.19
. i X (d,J=8.2Hz, 1H), 8.15
Kj/ A (s, 1H), 8.07 (d, T = 6.7
0 0 @ Hz, 1H), 7.78 (dd, I =
P(O)Me, 129, 2.3 HZ, IH), 7.55-
394 | 241 / N\ Gl 7.45 (m, 1H), 7.41-7.31
_/NH SN N (m, 2H), 7.25 (dd, J =
MeO 8.9, 1.4 Hz, 1H), 6.68 (d,
1-(5-(dimethylphosphoryl)-2-fluorophenyl)-3-(3-fluoro- | j=5.5 Hz, 1H), 4.34 (s,
4-(2-(5-((2-methoxyethylamino)methyl)pyridin-2- 2H), 3.70 (t, ] = 5.0 Hz,
yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)urea 2H), 3.35 (s, 3H), 3.30 (¢,
J=5.1 Hz, 2H), 1.82 (d,
J=13.5 Hz, 6H), onc
NH is missing.
LRMS(ESD: (cale.)
637.64 (found) 638.5
(MH)+
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91 WD 2009/ 109035 PCT/ CA2009/ 000228 1H NWVR ( DMSO- d6)

6 (ppn): 8.56 (d, J=2.0Hz, | H), 8.52 (d, J=5.4Hz,
wardoo1®o2® (s, 1H), 8.25 (d, J=9.3Hz, 1H), 8.PAT/CA2008/000228

J=8.4Hz, 1H), 7.99 (s, NN1 H, 7.89 (dd, J=2.1 Hz,

\ 0J=8.3Hz, | H, 7.50 (d, J=2.9Hz, 1H), 7.25 (dd,

J=2.|9Hz, [J=9.2Hz, | H), 399 246 7.20 (d, J=E.NK (DMSO-dy)3s
IH),| __//---NH N N 6.69 (d, J=5.3Hz, 1H), |[NB§h)38.35(s, 1H); 8.52
(s, [2H), |3.40 (t, J=5.8Hz, 2H), 3.24 (s, |(d,J=8.5,1H);8.30 (s,
1-(2-chlpro-4-(2-(5-((2- 3H), 2t65, (t, J=5.8H,8.25-8.18 (m, 2H);
nmet hoxyet hyl am no) net hyl ) pyri di %“\NVI endiB,(@ J=3H) 2.1, 1H);
51 oy e e | ed IO)GTHEES S 15
b ridin-7 henyl ) - 3- gyct’opr opyl ur eqg ,
(]mpyZH) 0. %cbe\&y)p 4 ) yz: ?MFZ) +2 | 2 1262.82 (d,J=2.7, 1H);
(890%42 263.5 (429 )i 524.4 (50%), 52694402094 H);3.77
H NVR (DMSO d6) S ) (s, 1H), 8.97s 2{x341)J=57,
8.57 (d, J16 Hz, 1 ,851(d,J:56H2H)|31224(51)265
8.31 (s, |1H), Nprgory 3(h2gﬂuogo £2850(2Hz, 1H)| (. I=Pd, 2H);
7.96-7. Sb mh ylaming)met I)I{y@ém 2jy1)g11@10[32 0 }(&eptet J lH) 0.67-
s OONHZ 7. 61 (d, Dipvidig-7gylegy)phondurea 400 247 N}ﬁ?ﬁN 10.43.0.40
/ = .
Za4 (d BJS_HZ, 62::0&’ éH)65 MeO 7.38-7.31 (m Lr%ﬁg(lasn:(zcglc.)
3-(3- (4- [ 2- (5- (( 2- met hoxyet hyl ani no) met hy|)§%§ﬁ?‘ﬁﬁni-°&4

(d, ]9 =p.6 Hz;—1H-7—3-80 "H NMR (DMSO-dy) 6
(ppm): 8.59 (s, 1H), 8.56
(d,J=2.0 Hz, 1H), 8.49
(d,Y=5.6 Hz, 1H), 8.29
(s, 'H), 822 (d,T=8.4

g Hz, 1H), 7.88 (dd, J =
O TN/ | 84,2.0Hz, 1H), 7.54 (4,
o 0 J=9.0 Hz, 2H), 7.18 (d,
MeOKNH q 1=9.0 Hz, 2H), 6.61 (d,
\ =
396 | 243 7\ T J=5.6 Hz, 1H), 6.56 (bs,

1H), 3.77 (s, 2H), 3.41 (1,
J=5.6 Hz, 2H), 3.24 (s,
3H), 2.65 (t, ] = 5.6 Hz,
2H), 2.58-2.50 (m, 1H),
2.26 (bs, 1H), 0.68-0.60
(m, 2H), 0.44-0.39 (m,
2H).

LRMS(ESI): (calc.)
489.18 (found) 490.5
(MH)+

N

1-cyclopropyl-3-(4-(2-(5-((2-
methoxyethylamino)methyl)pyridin-2-yl)thieno[3,2-
b]pyridin-7-yloxy)phenyl)urea
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yl)thieno[3,2-b]pyridin-7- (s, 2H), 3.42 (t, J = 5.6
yl oxy) phenyl ) ur ei do) benzam de Hz, 2H), 3.24 (s, 3H),
wWQ2®%/1¢4035J = 5.6 Hz, 2H). LRMS(ESI): (calc.) PGBEBALD9/000228
(found) 569.5 (MH)+ 92 WO 2009/ 109035
p n): 8.77 (s,

PCT/ CA2009/ 000228 1H NMR (DVBO-d6) 6 (pp
TH 8763 (d, J=L.4, IA); 8.52 (d, J:5 3], "HIVHIR (BMS6 dg) 0
(s, 1 H|; 8.28 (d, J=8.0, 1H); 7.97 H H ([dg@pmys80 @, 1H), one
2.0, 1H|; 7.73 F NN (dd, J=13.7, 2.3, 1H) NHuMe@®mssing, 8.58
7.38 (t,| J=9.2, 1H): 7.20 ~N H S (d, J 8 6| (b4 1H),8.56 (B5=5.5
(d,| 401 248 J=5.3, 1H): 6.60 (d HN N J=2. Uiz 1H), 8.33(sg1f),

(s,| 2H);| 3.38 (t, J=6.3, 2 8.24 (d, J=8.0 Hz, 1H),
- cycl oprlopyl - 3- (3-fl uor o- 4- c@ ({}(Me BHyt (dd, J=8.3,1.7 Hz,

1

2.72-2.68 (m 0 1H), 7.78 (dd, J = 13.0,
met hoxygr opyl ani no)-+et hy Fi di n-2-yl )t hi ehofi3, 1B, 747 1=
%ﬁb, 224\.5 (sept J \;|_,| _ 9.0 z IH) 7.35(bd, J
I'pyridin- 7-ylomy nyl)Wwea 1H); 1.74 (quf ﬁ?%tlH)“NdJ_
J=6[9, |2Mp0 068063(m 2H) 045040 g )664(5
LRMS( ESI)) : (caI c.) 5%1 6 Q% d) 522 4 Onc
(DNSO- d6 ( g ywater
(bs| 1H), g % aml th )p d1 thlen tJ—
Hz, | 1H) | Dlgyrigin-Tglotyjgen %nefhd "12?4)%62‘8 6 4 2
8.2L (s,/ Ny N q 1H), 8 16 (s, 1H), 7.92 SD (cﬂzs)smg
8.0, 2.0 Hz, 1 H), 7.80 (dd, J = 13.2, 2.4 56465(f0und)5654
(MH)+

"H NMR (DMSO-d,) &
(ppm): 9.7 (d, J=2.6Hz,
1H), 9.03 (s, 1H), 8.65
(dd, J=2.1Hz, J=7.3Hz,
1H), 8.56 (d, J=1.9Hz,
1H), 8.54 (d, J=5.4Hz,

cl F
H N 1H), 8.32 (s, 1H), 8.26
T (d, J=9.1Hz, 1H), 8.23
o © (d, I=8.2Hz, 1H), 7.89

(dd, J=2.1Hz, J=8.2Hz,

/N \S [ 1H), 7.6 (d, J=2.9Hz,
398 | 245 L /NHEN NT 1H), 7.53 (dd, J=8.5Hz,
MeO J=10.6Hz, 1H), 7.44-
7.42 (m, 1H), 7.32 (dd,
1-(2-chloro-4-(2-(5-((2- J=2.6Hz, J=9.1Hz, 1H),
methoxyethylamino)methyl)pyridin-2-yl)thieno(3,2- 6.74 (d, J=5.5Hz, 1H),
b]pyridin-7-yloxy)phenyl)-3-(2-fluoro-5- 3.78 (s, 2H), 3.41 (1,
(trifluoromethyl)phenyl)urea J=5.8Hz, 2H), 3.24 (s,
3H), 2.65 (t, J=5.8Hz,
2H)

m/z: (M+2)+2 /2 323.7
(100%), (MH)+ 646.5
(32%)
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S F COH Hz, 1H), 7.69 (d, J = 7.6 402 249 ~NH -N N
Hz, 1H), 7.57 (d, J = 7.6 MeO Hz, 1H), 7.45 (t, J =
wW@2@9/164035 1H), 7.40 (t, J = 8.0 PCT/CA2009/000228
3-(3-(3-fluoro-4-(2-(5-((2- Hz, 1H) 7.33 (d, J =8.4
met hoxyet hyl am no) net hyl ) pyri din-2-yl)thieno[ 3, 2- Hz,
IH), 6.68 (d, J = 5.6 'H NMR (DMSO-dq) 3
b] pyri dijn- 7-yl oxy) phenyl ) ur ei do) benzoi ¢ acj pphir 3.58 k), J=2.0Hz,
3.84 (s, 2H), 3.43 (t, J =5.6 Hz, 2H), B.25 % (d,J=54Hz
3H)|, 2.71 (t, J = 5.6 Hz, 2H. LRI\/S(ESI) (168 829)(s, 1H), 8.25
587.16 (found) 588.5 (M{)+ 93 WD 2009/ 109038, 1=0.3Hz, 1H), 8.21
PCT/ CA2009/ 000228 ' H NWR (DI\/IS@r d6) S (pphtd; =847 1y 7.99 (s,
1H)} 9.24 (s, 1H); 8.57 (d, ﬂ% 8| 35).(@9 (dd, J=2.1Hz,
J=5[ 5, 1H); H H 8.32 (s, 1H)2§f(d N y/=RIHzgH2 7.50 (4,
1H); 8.09 (s, 1H): Ol i 7.89 ¥dd, 9=8.0, 2Jﬁ29HLZ ), 7.25 (dd,
77 (dd, J=13.1, 2. ozNHz | H); 7. 584 Hz-1=3p)z. 1H),
%938 24403 250 _/ - NH/ 44 (s, 2H);| 7/-%dd=a40z 1H),
(Qm R8O |1H) : 6,6 ( H - 669(d J=33Hz, 1H),
(B-(3-|f | 4695- 4- (2- (5- ((2 13.78 (s, 2H); 77%%2213)334204%
szg.hg?(ygt hyl gm noj E"Ei L3 BYEL Sd('(f‘ hyl )22' efo 1%) 65 (t, J=5.8Hz,
b] pyri di|n- Ii?et Lée}g?_ﬁ inojmet 13{)%1 1eno 22Ul géﬁ@?zﬁzgn g}ﬂ
2.66 (t, LRVG fn, 20, 0.44-
(cal c.) 623 7 (found) 623 4 (M—I)+ H NWVR| ( %%627
(ppm: 9.35 (s, 1H); 9.12 (s, 1H); 8.60 (d P263.5 (42%);
(M+1)+ 524.4 (50%),
526.4 (20%)
"H NMR (DMSO-dq) &
(ppm): 9.02 (s, 1H), 8.97
(s, 1H),8.57(d,J=1.6
Hz, 1H), 8.51 (d,J=5.6
HOH Hz, 1H), 8.31 (s, 1H),
NTN 8.23 (d, J = 8.0 Hz, 1H),
/@ o 7.96-7.87 (m, 3H), 7.65
(dd, J = 8.0, 2.0 Hz, 1H),
AYakh CONF2 | 561 (d, J = 8.8 Hz, 2H),
400 | 247 Ve N7 747 (d, =176 Hz, 1H),
MeO 7.38-7.31 (m, 2H), 7.26
(d,J = 8.8 Hz, 2H), 6.65
3-(3-(4-(2-(5-((2-methoxyethylamino)methyl)pyridin-2- | (d, J= 5.6 Hz, 1H), 3.80
yl)thieno[3,2-b]pyridin-7- (s,2H), 3.42 (1, T=5.6
yloxy)phenyl)ureido)benzamide Hz, 2H), 3.24 (s, 3H),
2.67 (t, ] = 5.6 Hz, 2H).
LRMS(ESI): (cale.)
568.19 (found) 569.5
(MH)+
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1H); 8.53 (d, J=5.5, 1H); Meo HH 8.33 (s, 1H); 8.25
(d, p Il YN J=8.0, | H; 7.94 (s, | H; 0 7.91 (s,
WQ@Rk)09/10003Y (dd, ~NH S F CONH2 J=13. 3, 2.5, 1HICT/TASM9/000228
/ \'1 (dd, J=8.0, 1.4, 1 H) 404 251 N N 7.49-7.43 (m
2H); 7.38- 7.33 (m 2H); 7.29-7.26 (m 1H); 6.68 (d,
J=5.3, 'H NMR (DMSO-dg) &
3-(3-(4-(2-(5-5,8, 11-tri oxa- 2- azadodecy!| pyr|i(ghnd- 277 (s, 1H); 8.63
1H); 3.86 (s, 2H); 3.52- (d,J=1.4, 1H); 8.52 (d,
yl)thienp[3, 2-b] pyridin-7-yloxy)-3- 3.49 (mJ=6B)LH); 8.35 (s, 1H);
3.43-3.40 fluorophenyl)urei do) benzam’ de (mS8.2HY,;J=80,2H); 7.97
(s, |3H);]2.75-2.70 (m 2H) ? (cal(dd, J=8.2674,.1F1); 7.73
(found) B675.5 (MH)+ 94 V\D 20 QW (dd, J=13.7,2.3, 1H);
PCT/| CA2009/ Bt228  H NWR (DI\/B (ppn) B3804 J$%32, 1H); 7.20
1H | 9.1p (s, 57 ¢ H)J=883, 5; 6.65 (d,
4oh | hag b.6 He, & H H 8 25- &5801 .60 (d,
2H) [ 7.9D NN (dd & 8. o N o Hz 1H, 521"/1?17394(8 2H);
(dd) J =(13.2, 2.4 687 63 (m %8(J=c§a3oﬂié)32l
iH| 7.6D (dt. lj:yc.l.opgopgl3§_3 orozb@( \ H ; 2.72-2.68 (m,
7 49-7.4p 1% oxm{ lamN}q erthI)E {din- 27y1§@1611p{3227 q H 5’ (septet, J=3.1,
met rﬁyl 3L (3-(3-fl JP&PEBIHZY"ZY Parpse 6. 67 (d, (qgintet, =69,
Hz, |1 H) 063 (m, 2H);
) ) H)
nmet Iroxyet hyl am no) net hyl ) pyri di n-2-yl)thi emo[%RgS(E 8’8%31
c.)
(s, 3H,|3.78 (s, 521.6 522.4
b] pyri din-7- yI oxy) phenyl)ur ei do) benzoate 2H) 2:;, éﬁi dt)
J =156 Hz, 2H 3724 (s, 3H,—2-65(t; R(ﬁﬁSOdB)S
2H), 2.32 (bs, 1 H). LRVB(ESJ): (calc.) 60% £ 0.95-9.68 (bs,
(found) 602.5 1H), 9.68-9.57 (bs, 1H),
8.59 (d, J=1.2 Hz, 1H),
8.53(d, J =52 Hz, 1H),
8.33 (s, 1H),8.25(d, I =
H H 8.0 Hz, 1H), 8.21 (s,
QNYN 1H), 8.16 (s, 1H), 7.92
0 (dd,J=8.0,2.0 Hz, 1H),
7.80(dd,J=132,2.4
aves F COOM | 1z 1H), 7.69 (d, 1= 7.6
402 | 249 NH SN N Hz, 1H), 7.57(d,J= 7.6
MeO Hz, 1H), 7.45 (1, 1=9.2
Hz, 1H), 7.40 (t, ] = 8.0
3-(3-(3-fluoro-4-(2-(5-((2- Hz, 1H), 7.33(d,] = 8.4
methoxyethylamino)methyl)pyridin-2-yl)thieno[3,2- Hz, 1H), 6.68 (d,J=5.6
blpyridin-7-yloxy)phenyl)ureido)benzoic acid Hz, 1H), 3.84 (s, 2H),
3.43 (t, ] = 5.6 Hz, 2H),
3.25(s, 3H), 271 (, ] =
5.6 Hz, 2H).
LRMS(ESI): (calc.)
587.16 (found) 588.5
(MH)+
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(MH)+ H NVR (DVMSO-d6) 8 (ppm): 9.16 (s, IH), 9.03
(s, 1H), 8.61 (d, J = 2.0 Hz, 1H), 8.53 (d, J = 5.9
woH2009M09635 8.44-8.40 (m F N N 1H), 8.36 (s, 1POT/C821@%/000228
'q (d, J =83 Hz, 1H), 7.96- 0, a 090 (m 2H),
7.78 (dd, J = s 0 N13.2, 2.4 Hz, 1 H), 7.62 406 253
NH i H[(d, J = 6.8 Hz, 1IH), 7.49- MeO _JN 7HAME (BMSO-d¢) &
2H)|, 7.37 (t, J = 3-(3-(3-fluoro-4-(2-(5- ([ Bpm¥.o87H|H); 9.24
1H)| 7.28 (d, J = (s, LH); 8.57 (d, J=1.6,
met hoxyet hyl am no) met hyl ) pyri di n- 2 y1) t hi enofiB 333 (dgJ=§.5, 1H);
Hz,| 1H),| 6.68 (d, J = 8.32 (s, 1H); 8.23 (d,
b] pyri di|n- 7-yl oxy) phenyl ) ur f'jﬂ\'ﬁ yl bedZedilde 889 4. 1H);
Hz,[ I H), 3.89 (s, 2H), 3. 4 HZ 789 @ J—8-0321-0,1H);
3.26 (s,| 3H), 2.89- 2.7 5 L 1): 7{¢ 1,23,
600} 20 (|f ound) ga@mmm 20099\‘{:‘%9 3‘3)(758@ =3.0, 1H);
43T/ @ARO09/ 000288 DVBO- d6) 6 (ppﬁ752§4éém(3§*) 738
| W 8.69"90('82 = 2.0 Hz, 1H) 8. 53 (d (s,_2 X}Zr%
1H)| 8.41 (s 1H)3,3 N Or(g = 8.3 Hz “é( 5, 1H),
E?d7 ‘]2: 8 élyl@m 0) hyl @uf %é(?gt}{)
S 6 ’6 9_'6 é)ﬁfpeytldm 721'5}xy)%ﬁjag1%ur2 ()9 CE es\ul x dz 6% t(é{ ]5_ H); 2.33
4.1 (s,| -NH N N 2H), 3.83-3.68 (m 3H), E;&h
- (calc.)
(t,]J =154 H, 2H), 622.7 (found) 623.3
(MH)+
'H NMR (DMSO-dg) 8
(ppm): 9.35 (s, 1H); 9.12
(s, 1H); 8.60 (d,J=1.5,
1H); 8.53 (d, I=5.5, 1H);
MeO H oo 8.33 (s, 1H); 8.25 (d,
N\ " 1=8.0, 1H); 7.94 (s, 1H);
Ho 0 7.91 (s, 2H); 7.77 (dd,
N\ =133, 2.5, 1H); 7.64
NN f’ ™ ’ CONe 1" dd. 728.0, 1.4, 1H);
404 | 251 = N 7.49-7.43 (m, 2H); 7.38-

3-(3-(4-(2-(5-5,8,11-trioxa-2-azadodecylpyridin-2-
yDthieno[3,2-b]pyridin-7-yloxy)-3-
fluorophenyl)ureido)benzamide

7.33 (m, 2H); 7.29-7.26
(m, 1H); 6.68 (d, J=5.3,
1H); 3.86 (s, 2H); 3.52-
3.49 (m, 6H); 3.43-3.40
(m, 2H); 3.22 (s, 3H);
2.75-2.70 (m, 2H).
LRMS(ESD): (calc.)
674.7 (found) 675.5

(MH)+
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(R)-1-(3-fluoro-4-(2-(5-((2- 3.50 (dd,

|_|21

WO )09/ 1®030 (s,

J

= 8.8, 3.4

nmet hoxyet hyl am no) net hyl ) pyri di n-2-yl )t hi eno[ 3, 2-

3H), 3.08

PCT/CA2009/000228

b] pyri di n-7-yl oxy) phenyl ) - 3- (t et rahydr of uran- 3-yl ) urea

3.02 (m 2H), 2.18-2.09 (m 1H), 1.78-1.70 (m 1H)

(presumably a nono-TFA salt) LRVS(ESI)T (¢C "ﬁﬁMR(DMSOdG)S
537.12 (found) 538.3 (MH)+ (DVBO-d6) d(ppm)| dbh): 98 4 s/1H), 9.12
(s, 1H) 8.57 (s, 1H); 8.51 (d, J=5.4, 1H{ .81 %_12
1H);| 8.22 (d, J=8.3, 1H); 7.89 (dd, F H H Jr8.18) ska’d, =56
1 H); 7 70 (dd, J=13.7, 2.4, 1H); 7.38 (t,| WEOHPS& R, 11,
J=8.|8, 1H); 7.17-7.14 (m ~NH S 1 6 64 (|d8.28:850 dw, 21), 7.90
1H);} 408 255/ 6.61 (s, 111 _INd§,m= g0 Hz, 1H),
3.82-3.68 (m 3H); 3.79 (s, ) 7.77 (dd, T=13.2, 2.4
(S)-11-(31fluoro-4-(2-(5-(( 3.H&11H)17.68-7.63 (m,
ho 5yel hyl am no) e yI i g n 2 yI Fﬂweenol[fﬁ,,%()(dt,h&o, 1.2
3@5 SHy 3. Hz, 1H), 7.49-7.42 (m,
b] pyrl di p- Me(w/zx;) phenyl) § (t et rahydr of ur gn2i3, ¥:82-U2 %@, 1H),
2.66 (t,]|J=5.4, Myl 3-B-Geluod-AR-§ap- 1H) ; 1.[7667d72= 5.6 Hz, 1H),
(m |1 H) mﬁﬁwr.nin@mﬂwl)gyridﬁa?ylménfop;;md) 538 @ 3H), 3.78 (s,
(MH)+ 96| WO 20Ip9/idiBaQBSy) PEHITA2OIRADA0228 mi);\nxﬁ , 3JH 52661512
(DMBO-d6) 6 (ppm: 9.09 (s, 1H), 8.93 (s, H\P}P G, )232 b<t,
8658.43(m 2H) , 8.40-%18(?4 (ZI&D,JFHHI Ig)s, (bs,

2H) | 7.84-7.73 i Y (m 2H), 7. , = LRMS(ESI) Qalc)
Hz, 11H), 1 7. 49 (d, J = 7.3 601.18 (found) 602.5

(MH)+

'"H NMR (DMSO-dg) &

(ppm): 9.16 (s, 1H), 9.03

(s, [H), 8.61 (d, I=2.0

Hz, 1H), 8.53 (d, 1 =5.9

Hz, 1H), 8.44-8.40 (m,

F NN 1H), 8.36 (s, 1H), 8.27

Kjf T (d, 7= 83 Hz, 1H), 7.96-

0 o 90 (m, 2H), 7.78 (dd, J =

W oA | 132,241z 1H), 762

N Y g H (d,J = 6.8 Hz, 1H), 7.49-

406-] 253 weo 0N N 7.42 (m, 2H), 7.37 (1, ] =

3-(3-(3-fluoro-4-(2-(5-((2-
methoxyethylamino)methyl)pyridin-2-y})thieno[3,2-
b]pyridin-7-yloxy)phenyl)ureido)-N-methylbenzamide

7.8 Hz, 1H), 7.28 (d, J =
8.8 Hz, 1H), 6.68 (d, J =
5.4 Hz, 1H), 3.89 (s,
2H),3.45(t, J = 5.4 Hz,
2H), 3.26 (s, 3H), 2.89-
2.75 (m, SH).
LRMS(ES]): (calc.)
600.20 (found) 601.5

(MH)+

95



Meo~ Hz,

(d,

W@ 2009309938. 3 Hz,
6.73-6.64 (m 1H), _
met hoxyet hyl ) acet am do) net hyl ) pyri di n- 2-

J

1H), 7.45 (t, J = 9.0 H2N o Hz,
7.8 409 256 N N Hz, 1H), 7.33 (s,
1H), 3-(3-(3-fluoro-4-(2-

4.71
a

1H), 7.37
1H), 7.28
( 5- BCNEA2009/000228

nd 4.59 (2s,

2H), 3.55 yl)thieno[3,2-b]pyridin-7- 3.40 (m 4H),
3. 24 and[ yl oxy)phenyl)urei do)benzam de 3. 21 RRr (g'w“g)_dﬁ)@
2. 1%3 and; 2.05 (2s, 3H). LRMS(ESI): (calc. )(ppng_2§8 { 1H), 8.69
(found) 629.5 (M + 1H NWR (DMSO-d,) 6 (pRM=2.8H74nH), 8.53
(s, [1H);]| 8.53-8.50 (m 2H); 8.34 (s, O0.3H)q,1& 34k 3m),8.41
0.7H); MO 8.27 (d, J=8.3, 0.3H); 8.21 (d, &=8n3X.34(d =83
0.7H); 7.80-7.70 (m 2H), 7.37 0 -0 F N N|(tHz, 3H8.8(dd, J=
1H) | 7.2Dp (d, Me N J=8.8, | H); 6 66-6.63 (ms.3,048z0H),7.72
2H), 6.59 (s, 1H): 4.75 N ~F NW?N%TQ. 4.6Qdd $=13.7,2.4 Hz,
1.4H); #410 257 3.55-3.45 (m o 3 B N NI)(1.39 (1, J=9.3 Hz,
J=4.9, 2H); 3.21 (s, 3H); 29056-2.50 (m 1H);1H),7.18-7.14 (m, 1H),
N-((6- (7 (4-(3-cycl op \ei do) - 2- 2. 14 (| ,692.68k), 2H), 4.25-
20706 45, | 0.8H); p-47-9-64] (r 4.18 (m, 1H), 4.16 (s,
fluor ophenoxe)gjf/i'riNEn 8, 2-BI'RYri di n- 2-yl ) pyn i &DmB-8-3.68 (m, 3H),
2H); 0. 44-0M (m 2}—2 . yI%et hyl)-N (2,5, 8 .55t I =5.4 Hz, 2H),
t et raoxat ri decan IR-YEyhew@rEi(#E2M xt ur e of 3P8(dheT 88,34 Hz,
7:3| by [L emﬂ.ﬂhﬂﬁ@meﬂs@%ﬁm iggndihencldgdq. 8 (Hotidy: 3H), 3.08-
704]5 ( fain-gyloypphspd bj- e %@mﬁww%ﬁﬁaﬁb?/gfqg?lgé%gg%09
. s , 1./0-1. m,
NVR| (DMSO-d6) 6 (ppm): 9.32 (bs, 1H), TH) (prosumably 4
mono-TFA salt)
LRMS(ESI): (calc.)
537.2 (found) 538.3
(MH)+
(DMSO-d6) d(ppm) 1H:
8.77 (s, 1H); 8.57 (s,
1H); 8.51 (d, J=5.4, 1H),
8.31 (s, 1H); 8.22 (d,
J=8.3, 1H); 7.89 (dd,
. oo J=8.3, 1.5, 1H); 7.70 (dd,
U NS \E> J=13.7,2.4, 1H); 7.38 (1,
MeO o 0 o J=8.8, 1H); 7.17-7.14 (m,
N . 1H); 6.64 (d, =5.4, 1H):
408 | 255 L@m 6.61 (s, 1H); 4.23-4.21
=N N (m, 1H); 3.82-3.68 (m,
3H); 3.79 (s, 2H); 3.54-
(8)-1-(3-fluoro-4-(2-(5-((2- 3.48 (m, 1H); 3.41 (1,
methoxyethylamino)methyl)pyridin-2-yl)thieno[3,2- J=5.4, 2H); 3.24 (s, 3H);
b]pyridin-7-yloxy)phenyl)-3-(tetrahydrofuran-3-ylyurea | 2.66 (t, J=5.4, 2H); 2.16-
2.11 (m, 1H); 1.76-1.72
(m, 1H).
LRMS(ESI): (calc.)
537.2 (found) 538.4
(MH)+
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9.07 (s, IH), 8.57 (d, J = 1.4 Hz, 1H), 8.52 (d, J =
5.5 Hz, 1H), 8.32 (s, FHHN 1H), 8.23 (d, J = 8.1
wW0oi2009/109085r o Y N | H), 7.90 (dd, J = 8. 1, PCT/2A2009/000228
Hz, 1H), 7.78 (dd, J = 13.3, 2,5 Hz, 1H), 7.55 p s
(d, J =2.3 H, 1 H), 7.44 411 258 _  NH NN (t, J =
970 Hz, TIH), 7.27 7.23 (m 1IH), 6.66 (dd, [JONMR DMSO-ds)?s
1- (13- fl foro-4-(2-(5-((2- = 5.5, 0.8 Hz, 1H)(ppib): 289 (s, 1H), 8.93
metlhoxyet hyl am no) met hyl ) pyri di n- 2-yl )t hi en@®[181),3-60{8ch8 (m,
J 2.2 1H, 3.79 (s, 2H), 8.40-8.18 (m, 2H),
b] pyri di| n- 7- yl oxy) phenyl) - 3- (1- et hyl - 1H- pyT-@zb4, 28}, 7.84-7.73
2H)[, 3.74 (s, 3H), 3.41 (t/S Tga 5. [f(ok2H), 264 (4, J=7.3
3.32 (s,| 1H), 30>\2_4 (s, 3H),2:-660(t, =| Bz, THRZ 49 (4, 1=7.3
2H)|  LRVB(E3I ) /(calc. ) g?.e (fou 548H211H( ¢ J=9.0
1H [NMR ([DVBO- d6) 6 ( 19 (s, H° o] dp1H|d37(d,)=738
44p,| 8568 (d, J = 1. NHz H),853(d 3 [Hz 1), {33 (5, 11D,
1H)|, 8.33 (s, 1H), Hz, | ’{._%8(d J— 3 Re 1H),
N 7. 90 (dd, J = é(bG@uoeP (5 6 (g7 644“1 lH)471
13.02, d xye acet % yl) r1d.1n-2 2 H and ﬁj@s 2H), 3.55-
7.48-7.42 s o N Yl) 33 ;ga@ H), 7. 353 o . 324 and
8.0 412 259 NeoVI‘EE‘YN )“rFlflﬂ) & (dt, J 2%,3H§t2é3and
Hz, | 1H),| 7. 01 3-(3-(3-fl uoro-4- (2- (5- ((2- (
7.6, 1.2 Hz, 1H) S(ESD): (calc.)
nmet hoxyeat hyl am no) net hyl ) pyri di n-2-yl ) thien %ﬁ’glgourg) %?79'5
(ddl 3 3 5 608 Hz;
b] pyr i diln- 7- yI oxy) phenyl ) ur ei do) - N, N- 1H) g RDIfo)H?M
2H)| 3.41 (t, dinethylbenzamide J = 5.6 Hz| 25k 50 @ 34, 8.34
(s,| 3H], 2.99 (s, 3H), 2.92 (sO3H)831(sO7H);
8.27 (d, J=8.3, 0.3H);
MeOL\ 8.21 (d, J=8.3, 0.7H);
5 WM 7.80-7.70 (m, 2H), 7.37
L, F NON_ | (t,J=8.8, 1H), 7.20 (d,
M Me jijf \fo( V| 18,8, 1H); 6.66-6.63 (m,
0\ =0 2H), 6.59 (s, 1H); 4.75
N/ N\ A (s, 0.6H); 4.60 (s, 1.4H);
410 | 257 RavYl 3.55-3.45 (m, 14H); 3.40
N N (1, J=4.9, 2H); 3.21 (s,
3H); 2.56-2.50 (m, 1H);
, 2.14 (s, 2.2H); 2.06 (s,
N-((6-(7-(4-(3-cyclopropylureido)-2- 0.8H); 0.67-0.64 (m,
fluorophenoxy)thieno[3,2-b]pyridin-2-yl)pyridin-3- 2H); 0.44-0.40 (m, 2H).
yDmethyl)-N-(2,5,8,11-tetraoxatridecan-13-yl)acetamide Mixture of rotamers, 7:3
by 1H NMR.
LRMS(ESI): (calc.)
681.8 (found) 704.5
(MNa)+
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(s,

614.21 (found) 615.5

3H),

2.66 (t,

WL/ DPEN9/ 000228

J

= 5.6 Hz, 2H).
(MH) + 98 WO 2009/ 109035
"H NMR (DVBO- d5) 6

LRVB( ESI ) :

(calc.)

(ppm : PE/KARNNG/000228

of rotaners, 9.30 (bs, 1H), 9.23 (bs, 1H), 8.56-8.49
HH(m 2H), 8.37 and 8.33 F | NI (2s, 1H), 8.29 and
828 0ol (2d, J =82 H, 1IF), S S02 VB8 KRR©MSD-d) 0
=1/8 Hz, 1 H, 0i | 7.82-7.67 (m 3H), 752 %b3bs, 11,
260N O NN 7.52 (m 2H), 7.47 (t, J = 9.0 by slH)),857(d,J=
7.34-7.28 (m | H, 6.71-6.66 (m 1.4 Hz, 1H), 8.52(d, ] =
N-((6-(7-(2-fluoro-4-(3-(3- 1H) 4.71 and 4559z B9, 8.32 (s,
(et hyl sul f onyl ) phenyl ) ur epd I*,{}engxypqt hi eﬂpcb{rIB,fiz% (RHy $.1 Hz,
3.53-3.41 (m 4 Y OF w— | 1H),7.90(dd, 1=8.1,
b] p} ridihn-2-yl )pyr| di n-3-yb hy?) - NF'(2- 3224z(8]),7.78(dd,]
3H), 3.21 (s yethyl) acet am de 3H), |2.133, %ahnide, 1H), 7.55
2. 05 (2s| Q/s calc.) 663.74 %uﬁé z, 1H), 7.44
6Ha 428(|\/H) 6 (ppm: 8.7%&—9& L 1H),7.27-
8. 56 (d, J=1. 8Hz 1 8.51 (d, J=5.3Hz, 1Mp3(mg 1Hy6.66(dd,’
(s,| I H, 8.20 £d1<3~ﬂvor914|z(2(5(1$=|), 7.89 (dd=>P=48 Gy H), 6.23
N N| J=8. [2Hpcthayysthylamigametiy)pyrigin-3xbihgpp(3,2 =1 . HZ 379 G,
MeO| 0 7. 3é°]P(Yf1dmie/i%Y>]?PElyDér£|} -moipyl- 1§l pyrapgl-3 ) 2472 341G,
(d ~\ -1\ | J=s5. 4HZ Nb)ure% 60 J= 7H22 332(8,
: 1H), 3.24 (s, 3H), 2.66 (t,
J=5.7 Hz, 2H).
LRMS(ESD: (calc.)
547.6 (found) 548.4
(MH)+
TH NMR (DMSO-dg) §
(ppm): 9.17 (s, 1H), 9.00
(s, 1H), 858 (d,J=1.2
Hz, 1H), 8.53 (d, 1 =58
Hz, 1H), 8.33 (s, 1H),
8.24 (d, J = 8.0 Hz, 1H),
. Ho& 7.90 (dd, J = 8.0, 2.0 Hz,
jij( g 1H), 7.76 (dd, T = 13.2,
0 ° 2.4z, 1H), 7.58 (t, ] =
=\ S\ PN 1.2 Hz, 1H), 7.48-7.42
an U | (m, 2H), 7.35 (, T = 8.0
412 | 259 | /NN N Hz, 1), 7.28 (dt, J =
8.8, 1.2 Hz, 1H), 7.01
3-(3-(3-fluoro-4-(2-(5-((2- (dt,J=7.6, 1.2 Hz, 1H),
methoxyethylamino)methyl)pyridin-2-yl)thieno[3,2- 6.67 (dd, ] =5.6, 0.8 Hz,
blpyridin-7-yloxy)phenyl)ureido)-N,N- 1H), 3.79 (s, 2H), 3.41 (1,
dimethylbenzamide J=35.6 Hz, 2H), 3.24 (s,
3H), 2.99 (s, 3H), 2.92
(s, 3H), 2.66 (,1=5.6
Hz, 2H).
LRMS(ESD): (calc.)
614.21 (found) 615.5
(MH)+
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414 261 N N (J=7.8Hz, 1H), 4.13 (m ), 3.

3.5

2 (t,

1-cycl obutyl -3-(3-fluoro-4-(2-(

W@2009/10902+H) , 3. 23 (s,
met hoxyet hyl ami no) net hyl ) pyri di n-2-y1)thieno[3,2- 3H),
J=5.5Hz, b]pyridin 7 yloxy)phenyl)urea 2H),

3.2

0 (t,

77 (s, 2H),
5-((2- 1HJ),
PCT/CA2009/000228

2.2
2H)
99
6 (
(s,

2
7.
8.
1
1

5
o
H)|.

k')

I\)
1

2,17 (m 2H), 1.89-1.85 (m 2H), L.
mz: (Mr2)+2 /2 261.7(100%, (M-1)+
)09/ 109035 PCT/ CA2009/ 000228 ' H NMRo@DNEO3d6Ys, 11,

(m xture of rotamers) 9.12 (s,
8.56-8.48 HH (m_2H) X 8{38-8.26
3 (d, J = 8.0 Hz, | TH) ) 7). 82-
I H), 7.50-7.41 8 (M , 7.
Hz, \1H), ((i = 8.8 4150262

01 (E8NJ /= \7 /1H) 6.68 (d,
. 266 71 and 4" g§(3(3f|u0r04(2(5
, 3.53-3.40 (m

G4 HINNES (BV$O-ds) &
523n)5m{x584 of

1123 (b8 119)58.56-8.49

(o 2H)F8.B7 apd 33

7.2 kP23 8.23
484, £ 82z H),

w@lls ('R g 11D,
3| 7825769 (my gH), 7.62-

43 H(E‘ %‘??9%% 7‘25 )

p=4

1-cyclobutyl-3-(3-fluoro-4-(2-(5-((2-
methoxyethylamino)methyl)pyridin-2-yl)thieno[3,2-
b]pyridin-7-yloxy)phenylurea

getzlioget hyl ) acet 1%'{26 (9 uor )(3%“ di n- 2- 4%)1?]12%{3 (25
y1)|t hi eno[(§‘e%yéjrg nl’frll);fe (I’) }i?n ’% hleno i el 3 4)(3 lgln(:H)
3H)|, 2.98 an §y dn %am de 5,05 (2,
and 2.05% (2s, (cal c.) 6
(f dund) |657. 6 (M—|)+ 1H NI\/R (DI\/ISO d6) 6 (pmS(ESI) (calc)
8.90(s, |IH), 8.55(d, IH, J=1.6Hz), 8.49(d, ¢shH found) 6644
J=5 5), (MH)+
"H NMR (DMSO-dg) 8
(ppm): 8.77 (s, 1H), 8.56
(d, J=1.8Hz, 1H), 8.51
(d, J=5.3Hz, 1H), 8.28 (s,
1H), 8.20 (d, J=7.9Hz,
HooH 1H), 7.89 (dd, J=1.9Hz,
F N._N J=8.2Hz, 1H), 7.68 (dd,
jij/ \(ff U J=2.3Hz, J=10.1Hz, 1H),
MeO\ * 7.36 (t, J=10.1Hz, 1H),
NH 7\ S~ 7.15 (m, 1H), 6.36 (d,
414 | 261 _ L J=5.4Hz, 1H), 6.60

(J=7.8Hz, 1H), 4.13 (m,
1H), 3.77 (s, 2H), 3.52 (,
J=5.5Hz, 2H), 3.23 (s,
3H), 3.20 (¢, J=5.5Hz,
2H), 2.22-2.17 (m, 2H),
1.89-1.85 (m, 2H), 1.64-
1.58 (m, 2H)

m/z: (M+2)+2 /2
261.7(100%), (M+1)+
522.5 (5%).
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8.29(s, 1H), 8.20(d, 1H, F H H Me J=8.0OHz), 7. 87(dd,
1H,  J1=2.2Hz, J2=8.3Hz), o0 O M7.71(dd, 1H, J1=2. 3Hz,
wQ 2063168633 , 7.34(t, | H J=9.0Hz), 7.14-7.11(PCT/CALB9/000228
263 MeoNH N D6 N 1H), 6,61(d, 1H,
1-(3-fluoro-4-(2-(5-((2- J=5.5Hz), 6.36(d,
mgt hoxyet hyl am no) met hyl ) pyri di n- 2- yI) t hi enB[NMR(DMSO-dg) &
1H,J=7.4Hz), 3,76(m (ppm): (mixture of
b]l|pyr i 4“ n- 7-yl oxy) phenyl ) - 3-i sopr opyl ur ea] 3blhmer®.939(4, 1H),
2H, J=z5.6Hz), 3.22(s, 3H), 2.62(t, 2H, J=8P57THi2}), 8.56-8.48
1.109(s, 3H), 1.08(s, 3H). LRMB(ESI): (caj dm)2H)5HER-926 (m,
(flound) 510.4 (MH)+ 100 N 35 | 2H),823(d,J=8.0Hz,
PCT/ CA2009/ 000228 ' H NMR o d6 ( ppmHY 738742 (m, 3H),
1H), 8.69(d, 1H J=1.6Hz)j, 8.62(dd, 1H, J715-'3054 7.50-7.41
J2=2. 3Kz), 8. 53(d SF(J%5. 4Hz) 0 40(s ). 7.38 () ji8.0
rHV 8. 35(d, J— [/ 8.04-7.99(m Ez 78((” 8.8
413, 72624, |M¢¢ =2.6Hz," s 12=13. 1Hz) 7oAACK, ST~ T
a7 264\ 1=, Orz). 7.35-7.29(m MG/} 68(‘” 28
i ) 4.71 and 4.59
11+ 1), 72572__3_ '6%-42(5 3. 353.3.40 (m,
%' ggi‘ di 1 Yo %ﬁ M tfuig ﬁl‘){;ﬁ%ﬁ’m‘i (2- (5'@%}'{245111(1321 (2s,
rré[ hox )J eno < oxy nyl)ureldo)-N N— i Fhllii) 92 and 2.93 (2s,
J1F0. 8Hz, J2 5 3Hz) b] pyrl d| n 7 yI oxy)phen % and205 (25,
4.22(s,] 2H), 3.57(t, 2H, J=5.2Hz), 3.30(s, L%\'Zs ESI): (calc.
3. 12(m 2H) (pr esumabl y a nono-TFA sal t) 656. 22£fou1)1d§657)6
(MH)-+
'"H NMR (DMSO-ds) &
(ppm): 8.90(s, 1H),
8.55(d, 1H, J=1.6Hz),
8.49(d, 1H, J=5.3),
8.29(s, 1H), 8.20(d, 1H,
HooH J=8.0Hz),7.87(dd, 1H,
FUNTN\(MG T1=2.2Hz7, 12=8.3Hz),
o 0 7.71(dd,1H, J1=2.3Hz,
s A 12=3.5Hz), 7.34(t,1H,
J=9 0Hz), 7.14-7.11(m,
416 | 263 Mo\ _ NN ’N/ LH). 6.61(d. 1H.
1-(3-fluoro-4-(2-(5-((2- J=5.5Hz), 6.36(d,
methoxyethylamino)methyl)pyridin-2-yl)thieno[3,2- 1H,J=7.4Hz), 3,76(m,
b]pyridin-7-yloxy)phenyl)-3-isopropylurea 3H), 3.39(t, 2H,
J=5.6Hz), 3.22(s, 3H),
2.62(t, 2H, J=5.7Hz),
1.09(s, 3H), 1.08(s, 3H).
LRMS(ESD): (calc.)
509.2 (found) 510.4
(MH)+
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LRVS(ESI): (calc.) 579.2 (found) 580.4 (MH)+ 'H NWR

(DMBO-d6) 8 (ppm): 8.78 (s, 1H), 8.65 (d, J = 2.2
woi2009169035 8. 57 (d, J = 5.7 Hz, 1H), 8.37 (s, PArAA2009/000228

8.31 (dd, J=8.2, 0.6 Hz, 1 H, 7.94 (dd, J HH =

8.4, 20 Hz, | H, 7.74 FNTN(dd,J—136 2.4 Hz,

O1H, 7.39 (t, J =9.0 Fz, O1H, 7. 21 (demfg(]Modﬁ)s
418 265/coo - g Hz, 1H), 6.72 (d, J = 21.9 (Bbrh):dHB(s, 1),

1H)|, 6.63-6.57 (m 1H), 5.68 (s, 1H), 4.23- #9l§ 1{T-1.6H2),
2H)|, 3.99 (td, J 8.62(dd, 1H, J1=0.4Hz,
1-(14- (21(5- (1, 3-di oxan- 2-yl) pyri di n- 2-y| ) t hiV2nol3), 53(%, 1H,
12.|1, 2|5 Hz, 2H J=5.4Hz), 8.40(s, 1H),
b] pyri di n-7-yl oxy) 3-f1 uor ﬂ%ms cl oprsowd,mﬁga7.8}lz),
2.59-2.52 (m 1H), 2.11- 1. {53- 81044599 PH),

111), 0/69-0.62 (m 2H), o %0 F2H) 7.74(dd, 1H, J1=2.6Hz,
LRVS(ESI): (calc.)~506s55\ found) 507. 4 |( NA#)13-1H2)0n44(t, 1H,
4V | 20429 109035 v / 000228 H NVR ( DVES-UiB) 785-7.29(m,
(ppm: 9. 41,5 ""1H N 8.95N (s, 1 H), 8.53 (éH)% ;82(51,1H)
Hz, 2H) 8 3&4&ﬂuol$-&1 bl3|-'d3$1u&5 4(8s-d2= 8.2 HZH) 6§68( d(“;H

y 1.94 bSneth&j)ethyEm%)n(y thyl)syridin- 1}?(11&109 2HZ "5 5 3HD),
7.85-7.77 CONH2 ]ﬂﬁrldﬂ;l‘i)-ylox?y)pigny() J 13 7(t oH,
1 H), 7/67- 419 266 f NN N 7.62 (m | H), 2%&)330(5314)

3.12(m 2H) (presumably
a mono-TFA salt)
LRMS(ESI): (calc.)
579.2 (found) 580.4
(MH)+

"H NMR (DMSO-dq) &
(ppm): 8.78 (s, 1H), 8.65
(d, J=2.2 Hz, 1H), 8.57
(d,J=5.7Hz, 1H), 8.37
(s, 1H), 8.31 (dd, J = 8.2,
0.6 Hz, 1H), 7.94 (dd, J

H H =8.4,2.0 Hz, 1H), 7.74

F NTNW (dd, J=13.6,2.4 Hz,
o 1H), 7.39 (t, ] = 9.0 Hz,

0 1H), 7.21 (bd, J = 9.6

0 — S Hz, 1H), 6.72 (d, T=4.9
418 | 265 C m Hz, 1H), 6.63-6.57 (m,
0 N N 1H), 5.68 (s, 1H), 4.23-
4.15 (m, 2H), 3.99 (td, J
1-(4-(2-(5-(1,3-dioxan-2-yl)pyridin-2-yl)thieno[3,2- =12.1, 2.5 Hz, 2H),
b]pyridin-7-yloxy)-3-fluorophenyl)-3-cyclopropylurea | 2.59-2.52 (m, 1H), 2.11-
1.97 (m, 1H), 1.53-1.45
(m, 1H), 0.69-0.62 (m,
2H), 0.46-0.40 (m, 2H).
LRMS(ESI): (calc.)
506.55 (found) 507.4
(MH)+
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'VEO ~:O(m 2I_|)!

1H), 7.31-7.25
W@ 20600/1090485 ( 3- ( 3-
Hz, 1H), 4.54

fluorophenoxy)thleno[S 2-b] pyridin-2-yl)pyridin-3-

7.37 (t, J = 7.8 0 Hz,
(m 1H), 6.68 nethyl
car banoyl phenyl ) urei do) - 2-

1H),

7.36 (Dbs,
(d, POT/EAZN04/000228

(s,

2H), 3.b64 (bs, 3H), yl)nmethyl (Z-nmet hoxyetryIHmQmeedé)g
3. 44 (bS, 4H), 3.22 (s, 3H). LRMS(ESI): |(#hC9.01 (s, 1H), 8.95
644.67 (found) 645.5(MH)+ 'H NVR (DVBO d6 , 3D, L pra)r=55
9.28 (s, | H, 9. 20 (s 1H), 8.54 (d J 3 51,501, ok, 1ED),
2H|, 8.B5 (s, 1 H), 8, 25H( .23.252(d,JI=I-8)2,Hz, 1H),
o 8. 18(t J1. 8HZ 1H) L 7 7/'.9Z?bs, $02MAt, T =
(dd, J = 13.3, 2. , 78 7. 1BIHz, ¥UD7.85-7.77
267 MeQ / N/\- 7S N t, J = 7C5NA-Z|Z () LH), 177 (dd, J =
7.55 (th, J = 7,6( 16 , 7.47 (t, mégz.gg%lg,img
{ 6-(7- -fI 8r o- -N-(3 1H), 7. 3417768 BDLH2-7.
4%![‘%%' u’l"@?’ nylfp‘henyl ) ur ei do) phenoxy) t hi en@f 3HR7.36(.d8 7.8
(d] 3953 2X1H), Hz, 1H), 7.36 (bs, 111),
b]pyrlan%/Eg?/rldlnSyl met hyl (2- 4.54 {-3-7-24{y, 1H), 6.68
3. 64 (b, B -3y 13)cerpainhen Daillo)-3, 44 ( ds 5-44lig, 1H), 4.54
3.22 and ﬂsorgnhe{l%g)thl 3.2-blpyisEdpysidip-aal ¢, 15 2078650, 3H),
(f bund) | 680. 3 DIy RonshpgstdetbmaeCT/ CA2( oéf‘é@ﬁz“i@ 3.22(s,
1H|NVR (DMBO-d6) 6 (ppm): 8.70 (s, 1H), 8. 54 |
1H|, 8.b2 (d, J = 5.6 Hz, 1H), 8.33 (s, 1 )Ca)c)
[ing — —
B (d S84t 1n, T8l (d ) =80 1 o
T. o UM, J 109,70V, Z. U T4, T, l v U \L’]I’YNMRYDMSOdG)B
(ppm): 9.28 (s, 1H), 9.20
(s, 1H), 8.54 (d,J=5.5
. Hz, 2I1), 8.35 (s, 1H),
F N\n/N 8.25(d,J =8.2 Hz, 1H),
jijr o 8.18 (t,J=1.8 Hz, 1H),
o 7.86-7.77 (m, 1H), 7.77
— S S SOMe (dd, J=13.3,2.5Hz,
Wan U P 1H), 7.73-7.67 (m, 1H),
420 | 267 | o/ N>:O N N 7.59 (1,3 = 7.7 Hz, 1H),
S 7.55 (tt, ] =7.6,1.6 Hz,
methyl (6-(7-(2-fluoro-4-(3-(3- 11?) 77‘;1(; 2Jg (r9nol g)z
(methylsulfonyl)phenyljureido)phenoxy)thieno[3,2- 6 68’( dJ= 5 3 Hz, 1H),
b]pyridin-2-yl)pyridin-3-yl)methyl(2- 4 54 (’s 2H)' 3.6 4’ (bs ’
methoxyethyl)carbamate 3H), 3. 4’ 4 (bs,, 4H), 3.2’2
and 3.21 (2s, 6H).
LRMS(ESI): (cale.)
679.74 (found) 680.3
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Hz, 1H), 7.20 (d, J =86 ~NNNHz, 1 H), 6.64 (dd,
J = 421 268 Meo >0 5.2, 0.8 Hz, 1H), 6.57 (d, o\ J =
wQ@20098290331H), 4.53 (s, | 2H), 4.13-4.03 (m 2MT/CR2009/000228
(s, 4H), 3.22 (s, ethyl
(6-(7-(4-(3-cyclopropylureido)-2- 3H), 2.59-2.52 (m
1H)], 'H NMR (DMSO-d;) 3
f1 yorophenoxy)thi eno[ 3, 2-b] pyri di n- 2-yl ) pyrlghng.30 (s, 1H), 8.54
1.26-1.08 (m 3H), 0.69 (s, 1H),8.52(d, J=5.6
yl)|met hyl ( 2- met hoxyet hyl ) car barrate 0. 62 (m 21D, 8.33 (s, 1H),
0.46-0.40 (m 2H. LRVB(ESl) ,tpalnc ) 579290, J =841z 1H),
(found) |580.5 (MH)+ 'H NMR W6)\8 (|pprt (dol =980, 1H),
(s,/| 1H)| 8.63 (s, 1H), 8. 53 J°4 9Hz, |[H7H)dd, §=3%6,2.8
(s,| 1H), 8 28 F\ NO (dg .8Hz, 1H), 7.|o%z DD.7g8 (] =88
J=8. 3Hz 7. 650 9@, IJ 12 5Hz, 1H), 7Ha5H>§2§d3 8.6
J=9. 1 Hz, r% N34, J=871 R, | H), 6 8% {1 i, 1 =
4369 M8 O LMs gﬁQJ =5.8Hz, 1H), 5.12 (s, %vg H)jgg((f
3.98 (s, . cyclopentyl 3-fluoro-4- PN
348 (m | %’? %}m m 21
nmet hoxy(=t hyI a o I [ n [)thign - e
S e o A a0, i
1. 89b] pyr i HPHPHE y& Bhet %ﬁ%és FEch ol . 08
(Mi2)+2]/ 2 269y AN "o %
2009/ 109035 PCT/ C‘A2009/ 000228 H NVR (DI\/ISOd (ESI): (calc.)
(ppm: 10.01 (s, | H), 7T 8.58 (s, 1H), 8.515%8y (found)580.5
(MH)+
TH NMR (DMSO-dq) &
(ppm): 9.98 (s, 1H), 8.63
(s, 1H), 8.52 (d, J=4.9Hz,
H 1H), 8.36 (s, 1H), 8.28
F N._O (d, J=7.8Hz, 1H), 7.97
j@ \f(])/ \O (d, J=8.3Hz, 1H), 7.65
0 (d, J=12.5Hz, 1H), 7.45
SN\ (t, =9.1Hz, 1H), 7.34 (d,
7 ] J=9.1Hz, 1H), 6.65 (d,
422 | 269 NH =N 7 J=5.8Hz, 1H), 5.12
e N .8Hz, 1H), 5.12 (s,
MeO 1H), 3.98 (s, 2H), 3.50-
3.48 (m, 2H), 3.27 (s,
cyclopentyl 3-fluoro-4-(2-(5-((2- 3H), 2.87 (m, 2H), 1.89-
methoxyethylamino)methyl)pyridin-2-yl)thieno[3,2- I.Sé (m 2H)’ 1.7()-1.60
b]pyridin-7-yloxy)phenylcarbamate E m, 6i—1)
m/z: (M+2)+2 /2 269.2
(100%), (M+1)+537.5
O%)
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J=5. 3Hz,

7.92 (m 1H), 7.64 0 (m 1H), 7.55 (t, O

wQ 239/164035 1|(—| 7.38 (d, S J=8.3Hz, 1H), 6.65 (dpPCT/€¢R3009/000228
270 111), 4.65 (m | H), 3.84 MO/-NH NN (m 2H),

1H),

1H), 8.32 (s, 1H), 8.24 (d, J=8.0Hz, F N yO

344 (m 2H), cyclohexyl 3-fluoro-4-(2-(5- (1(2- 3.24
s, [3H),]2.72 (m o .| HNMR (DMSO0-dg) 5
$ret o>|z|§/e1 hyl am no) net hyl) pyri di n-2-yl) t hi enapgs)2ro.@dhd, 1 1),
1.89 (mgH), 1.72 b]pyridin-7-yl oxy)phenyl qardsaqatigs.si (4,
(m(2H),[1.51 (m | H, 1.43-1.39 (m 4H),| 13522, 11))8.32 G,
1H) |mz:| (Me2)+2 /2 276.2(1009),  (Mrl)+  53H)3.24(d, J=8.0Hz,
F N 08 (s, 1HK)7,92 (8, 1317, 7.64
(310/.) H NWVR (DVBO-d6) 6
(s, |1 H| 8.30 (s, 1H), 8.22(d, JI= @ (@H)H), 83530
(s, |1H),|8.22 H (d, J=8.2Hz0 I H), 7.6 (d/~VHL31OH38 (d,
’ ah o0\ o t /7 3=88 N 1H), 7.32 (d,|J3&BIZ7HD), 6.65 (d,
%‘ﬁ; %."63 (d, A4 aslluz5. aHz, 1| H), 41B%466(m, R84
"N N JH) %&4@%215\], §2H) 23N(s2 (t, MO cy&hdbustdydd (m, 2H),
’ ] ) J=5. 9Hg 3-24 (s, 3H), 2.72 (m,
3- f | uor o 4- ( 2- ( 5eycloRexyBH)lyord4-PAS(E2, 7 T 2Hn 159 (mppH), 1.72
met hoxyeit hykthonyetbylareindikthpyyfidin-n-yBenyend[b i eanI&,H-E) a‘r?ng?)[ T
2.30 (m 2H, 20aoui)gyrimenicibyhaxy) pheny %-1-33 4t 122
2.0 (m|2H), 1.78-1.71 (m 1H), 1.62-1.57 Wg F}{: ,
mz| (M2)+2 /2 262.2(100%, (Me1)+ 523 4U%3 g\%mmz
01'fr N ~&, N 276.2(100%), (M+1)+
551.5 (31%)
"H NMR (DMSO-dg) 5
(ppm): 10.08 (s, 1H),
8.57 (s, 1H), 8.30 (s,
1H), 8.22 (d, J=5.4Hz,
1H), 8.30 (s, 1H), 8.22
. Ho o (d, I=8.2Hz, 1H), 7.62
@/ N U (d, J=13.0Hz, 1H), 7.44
o) (t, J=8.7Hz, 1H), 7.32 (d,
X P J=8.7Hz, 1H), 6.63 (d,
\ J=5.4Hz, 1H), 4.94 (m,
) m N /_,: L 1H), 3.83 (s, 2H), 3.42 (¢,
vMeo— N J=5.9Hz, 2H), 3.23 (s,
cyclobutyl 3-fluoro-4-(2-(5-((2- 3H), 2.70 (t, J=5.9Hz,
methoxyethylamino)methyl)pyridin-2-yl)thieno[3,2- | 2H), 2.30 (m, 2H), 2.09-
b]pyridin-7-yloxy)phenylcarbamate 2.01 (m, 2H), 1.78-1.71
(m, 1H), 1.62-1.57 (m,
1H)
m/z: (M+2)+2 /2
262.2(100%), (M+1)+
523.4 (31%)
HTX”/H
F N N
OU (@] (@] \©\F
NH =N “
o~ N
P
425 | 272 oo~ °
N-(4-(2-(5-5,8,1 1—trioxa-2—azadodecylpyridin-Z-yl)thieno[3,2-b]pyridin-7—yloxy)—3—
ﬂuorophenyl)-N-(4-ﬂuorophenyl)cyclopropane—l ,1-dicarboxamide
'"H NMR (DMSO-de) & (ppm): 10.39 (s, 1H); 10.00 (s, 1H); 8.55 (d, I=1.6, 1H); 8.50
(d, J=5.3, 1H); 8.31 (s, 1H); 8.22-8.18 (m, 1H); 7.91-7.86 (m, 2H); 7.64-7.60 (m,
2H); 7.51-7.42 (m, 2H); 7.17-7.11 (m, 2H); 6.63 (s, J=5.5, 1H); 3.77 (s, 2H); 3.50-
3:43 (m, 6H); 3.49 (s, 3H); 3.39-3.37 (m, 2H); 2.66-2.62 (m, 2H); 1.45 (s, 4H).

LRMS(ESI): (calc.) 717.8 (found) 718.5 (MH)+
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011 001 i F SO/-NH-N_. / N 425 272 0 MeO-~
N-(4-(2-(5-5,8,1

wAa 2a00i1a9085 2- azadodecyl pyri di n-2-yl )t hi eno[ 3, 2- B PEARWH00228
-7-yl oxy) - 3-
fl uor ophenyl)-N-(4-fl uorophenyl)cycl opropane-|, |

- di car baxam de H NVR (DVMSO-d6) 8 (PPM : 10] 3ONMR,(DMSD;d) &
10.P0 (s, 1H); 8.55 (d, J=1.6, 1H); 8.50 (chpmi*B6S(s, 1H),

1H)| 8.31 (s, 1H); 8.22-8.18 (m 1H); 7.91} T0.BGs,(H,8.71 (d,J
2H)[ 7.64-7.60 (m 2H); 7.51-7.42 (m 2H)|=T.6Hz- TH)IK42 (s,
(m}2H);] 6.63 (s, J=5.5, 1H); 3.77 (s, 2H)| 1), %8 @, 437.6 Hz,
(m|6H); 3.49 (s, 3H); 3.39-3.37 (m 2H); PRliH6S.X-§O (m,2H),
(m|]2H);| 1.45 (s, 4H). LRMB(ESI): (calc.)| 79(sgH), 7.90(dd,J

(found) |718.5 (NMH) + 104 3 =128,2.0 Hz, 1H),
PCTJ CA2009/ 000228 ' H NMR Qld pprﬁl-ﬂﬁ.(@zlm 7.56
J = §4§z 1H), 7.51

:»i

(s,|1H), 10.37 (s, 1H), 8. 71 (d, J 1.6

8.42 (s, 1H), sﬁ@% 7.6 Hz, @Jﬁg?%g[ EH), 7.46
m| 21 7.9 Nas - H) Y790 (dd, J (d4,9 =92, 30§z, 1H),
Hz,| 1 H), ™ 81776(m 1H) 7 56 40(J8Hle)

(a4 2% Byl S e Sl

) %31 2
g? i JJ:_ %ﬁ%yeﬂj}' an%m %rldl l)thlenoﬁtz- I} d| 9 t? %@HZ
N1’-(3-cc.r barmo ]%@%7 Wyh “3/)‘?113 leg. (2-(5 54( ), 3.31

Gl—\o T o
- 02
OZ

Hz,| 1H),| 4.22 (s, (Sf 8(”‘
metjhoxyet hyl am no) met hyl ) pyri di n-2-y1)t hi enlgllép

3.99 (t| J =5.2 Hz, _ S(ESI) lc)
b] pyri dijn-7-yl oxy) phenyl ) mal onam de 2H), 3. {2§1§ gsfwné ho 5

3.31 (s, 3H), 3.14-3.08 (m 2H) (presunm
nono- TFA salt). LRMS(ESI): (calc.) 628.19 (found)

629.5 "H NMR (DMSO-dg) &
(ppm): 10.11(s, 1H),
8.16(d, 1H, J=1.4Hz),
8.10(d, 1H, J=5.3Hz),

W 7.91(s, 1H), 7.83-7.81(m,
N/ | 2H), 7.50-7 44(m, 2H)

7.08(t,1H, J=9.0Hz),

7.06-7.00(m, 1 H),6,26(d,
427 | 274 1H, J=5.5Hz), 3.37(s,
Meo_/—NH N 2H), 3.00(t, 2H,

N1-cyclopropyl-N3-(3-fluoro-4-(2-(5-((2- 1=5.7Hz), 2.88(s, 3H),
methoxyethylamino)methyl)pyridin—2-yl)thieno[3,2- 2.81(s, 2H), 2.24(t, 2H,

b]pyridin-7-yloxy)phenyl)malonamide 1=4.5Hz2), 0.24-0.22(m,
Ipy yloxy)phenyl) 2H), 0.03-0.01(m, 2H).

LRMS(ESD): (calc.)
549.1 (found)
550.4(MH)+
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(M) +

1H NVR (DVBO-d6) 6 (ppn): 10.11(s,

8.16(d, 1H, J=1.4Hz), 8.10(d, 1H, J=53 Hz

wa 209169034 H), 7.83-7.81(m 0 0 2H), 7.50-7.
7.08(t, 1H, J=9.0Hz), S F 7.06-7.00(m 1H), 6,

1H),

), NN

448 @/CR24H09/000228
26(d, 427

274 1H, J=5.5Hz), 3.37(s, MO /-NH N N 2H), 3.00(t,

N-((6-(7-(4-(3-cyclopropylureido)-2-
fluorophenoxy)thieno[3,2-b]pyridin-2-yl)pyridin-3-
yl)methyl)-N-(2-methoxyethyl)methanesulfonamide

2H,[ NI- (ycl opropyl - N3- (3-flTuoro-4-(2-(5- ((RHIsmR @M230-d) &
2. 88( s, (ppm): 10.50(s, 1H),

met hoxyet hyI am no) met hyl ) pyri di n-2-yl )t hi ene[s3s,2H),3.580, 1H,
(s,| 2H) | 2.24(t, 2H, J=5.4H7), 8.40(d, 1H,
b] pyri diin- 7-yl oxy) phenyl ) mal onam de {1 4. 5Hz)J=7.8Hz), 8.33(s, 1H),
0.24-0.22(m 2H), 0.03-0. 01 D@B ([ESH-34(d, 1H, J=8.2Hz),

(cdlc.)| 549.1 (found) 550:4 I\/H)O+ 0105 W0 2900680908857 .49(,

PCT/ CA2009/ 000228 1H I\lg\/R DVSO-d6) 6  ( ppnH. F1B0H [ 42(d, 11,
A 2% 57(s, 1H),—@8.52¢d TH, J=5.4Hz), 8. 45fdllz)6.61(d 1H,
H'H J=7./8Hz), BNiB3(S ' N N 8.24(d, 1H'’ 3182)212&( 13{)’
0 qV 7.|9MP768 1 H J=9. 04 ’

| H FlJ=s. 2N£ }r/nl%)utg% (3 11\1904 ((57 C\ 2H?324(s 3é{) 3.23(s,
3.41(t, | NI - c;}’ Ii’yél ‘E}t7y>ﬂ° P‘bde4 (2 (5-(% ). 14-90(3132}1)’

2H)|, 3. 24(s, 3H), 3.23(s, S 2.

met|hoxyet hyl am no) net hyl ) pyri di n- 2-yl ) t hi eno[%]\g( %Ou cale.)
é] 6)5,.(.t ;. EH), y|2u1]\-)7/§ g]he“.yl Fretonam-de—2H-—1: Sﬁg\fﬁé%)gd 5

1.64(m |2H). LRVB(ESI): (calc.) ooy 871 (5 IH),g)m

(d, J=1.2 Hz, 1H), 8.52

(d, J = 5.6 Hz, 1H), 8.35

(s, 1H), 8.30(d,J=8.0

Hz, 1H), 7.91 (dd, J =

. 8 H 8.0, 2.0 Hz, 1H), 7.73

Kj/ )V (dd, ] =13.6,2.4 Hz,

o o 1H), 7.38 (t, ] = 8.8 Hz,

s A 1H), 7.20 (d, J = 8.8 Hz,

=V 1H), 6.65 (dd, = 5.6,

429 | 276 N N N 0.8 Hz, 1H), 6.57 (d, J =
MeO 502 2.0 Hz, 1H), 4.48 (s,

2H),3.43 (t,J=5.6 Hz,
2H), 2.38-3.30 (m, 2H,
hidden under water
peak), 3.20 (s, 3H), 3.06
(s, 3H), 2.59-2.52 (m,
1H), 0.69-0.62 (m, 2H),
0.46-0.40 (m, 2H).
LRMS(ESI): (calc.)
585.15 (found) 586.55

(MH)+

106




563.2 (found) 564.5(MH)+ 1H NVR (DVSO-d6) 8 (ppn:

8.71 (s, 1H), 8.61 (d, J =1.2 Hz, | H), 8.52 (d, J
woe2®96809625 1H), 8.35 (s, 1H), 8.30 (d, J = 8.PCT/EA2009000228

H, 7.91 (dd, J = F NN 8.0, 0 Hz, 1H), 7.73 0 b

(dd, J = 13.6, 2.4 Hz, 1H 38 (t, J = 8.8 Hz,

2.
, .
IH), 7.20 (d, J = 8.8 H, 1 H), 6.65 (dd,] JH=sMR @®MSO-ds) 5
429 276|--/--NNNO.8 Hz, | H), 6.57 (d, I &pmMBT6[s, 1H);

SOZ 2.0|Hz, 1H), 4.48 (s, 2H), 3.43 (t, J 55861 {dg2H);8.36
I\I-((6-(7-(4-(3-cyc| opropyl urei do)-2- 2H), |2s38H3; B2 (s, 0.7H);
8.28 (d, J=8.2, 0.3H);

dor op nenoxy)t hi eno[ 3, 2- b] pyrl di n-2- Xl ) py|r i $£23d,3=8.2, 0.7H);

dden Jnggf wat er 7.84-7.76 (m, 1H); 7.72
) et hyl N——@Z\Aen'eshoxyet hyl ) %EuWonanﬁddi&ﬁéaR-ﬁ,,lH);

20 (s, (s, 3H), 259-2.52 (m | 1B J=9.0,1H);7.20
. 69-0. 62 (m 2 y 86- 40N m 2H). LRMB(JESP)LH); 6.65-6.60
3
0
s
3

3

| g,-) |585. 15 foun A (MH) + 106 |Won 2H); 4.67 (s, 0.6H);
9/ 109035 PCT/ CA2009/ 00022 1H NVR (DI\/EO41c3ﬁ6 \ %sng() ‘1)351}1()5
m: 8.76 (sN-(o-(d-3-8eloptoBdedddhm 2H); |8 s

H) ;8. 3RiofophenBxyfihlkno[ 82-BRyhdih-2-9H8ridin-30. 3 '60 3. bS 21314H) 026585
8/2, 0. ¢bhnethyl}b b@ﬁctﬁ'nx%thbx?)—lﬁ‘ﬂ% 7.76 ( 2 }/Zb l
(dd, J=13. 5,mehoeyethbbhcetamde\ 7. 36 (t, ~6 ( Hi Q5041
OIN S (d, J=9.0, 1H); 6. 65-6. 60 430 2 (mi ueoftwo

m| 2H | 4.67 (s, 0.6H); r‘“j;“ﬁf;;yamg”

LRMS(ESI): (calc.)
623.2 (found) 624.5
(MH)+

MeQ,

0
_\—NH — S SO,Me
W B

431 | 278 1-(4-(2-(5-5,8,11,14-tetraoxa-2-azapentadecylpyridin-2-yl)thieno[3,2-b]pyridin-7-
yloxy)-3-fluorophenyl)-3-(3-(methylsulfonyl)phenyl)urea

'H NMR (DMSO-dg) 8 (ppm): 9.34 (s, 1H), 9.26 (s, 1H), 8.58 (d, ] = 1.4 Hz, 1H),
8.53 (d, ] = 5.5 Hz, 1H), 8.32 (s, 1H), 8.24 (d, J = 8.0 Hz, 1H), 8.18 (t, J = 1.9 Hz,
1H), 7.90 (dd, J = 8.2, 2.2 Hz, 1H), 7.77 (dd, J = 13.3, 2.4 Hz, 1H), 7.70 (dt, ] = 8.4,
1.8 Hz, 1H), 7.59 (t,J=7.7 Hz, 1H), 7.55 (dt, ] = 7.6, 1.5 Hz, 1H), 7.47 (t, ] =9.0
Hz, 1H), 7.34-7.28 (m,1H), 6.67 (dd, J = 5.5, 0.8 Hz, 1H), 3.80 (s, 2H), 3.54-3.46
(m, 12H), 3.42-3.38 (m, 2H), 3.31 (bs, 1H), 3.21 and 3.208 (25, 6H), 2.66 (t,J = 5.7
Hz, 2H).

LRMS(ESI): (calc.) 753.86 (found) 754.7(MH)+
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4.61 (s, _
N-((6-(7-(4-(3-cycl opropyl ureido)-2- 1.5H);

1.4H); 4.31 (s,

W@ 2®B109035 o .
f I uor ophenoxy)t hi eno[ 3, 2-b] pyri di n-2-yl ) pyri di n- 3-

3.60-3.15 (m_14H;

2.55

4.21 (s,
PCT/CA2009/000228

MOOF/ NN? O O%NHS

H
278 F N N . ;

1-(4-(2-|(5-5,8,11, 14-tetr aoxza?er?ﬂdecyﬂ}p,ynﬂdz.n-(&, 1H),
t hi gno [ 3, 2-b] pyridin-7-0

yl ) met hy| ) - 2- (2- met hoxyet hoxy) - N- (2-~ (Sept et In ¥m& (BMso-dy) 5
1H); 0.68- nethoxyethyl)acetani de 0.62 (m ppm): (mixture of

0.45-0.41 (m 2H).(mxture of two rotaners, roRRRENY.69 (s, 1H)
7:3 ratjo by NMR LRVB(ESI): (calc.) 62323 {foasnd)2m), 834
624/5 (|WH) + SERAMgEs1 (N, ¥, 8.27

and 8.22 (2d,J = 8.0 Hz,

7.71(dd, J=13.2,24

| oxy) - 3-fl uor ophenyis- 3-4.3 <~ Hz, 1H), 7.36 (t, J=9.2
Y(ne?%ylsulfonyl n a_JH NWR (DNBC>d6¥,HD(bﬁHﬁJi88
8234208, | 1H), 9°26 (s)' 1H), 8.58 (d, J = 1] 4Lzt ae1-43
8.58 (d,| J 25.54%}, 1H), 8.32 (s, 1H), 8. 24z(d), @564d,1=2.0
8.0/ Hz, [1H), 8.18oft, J = 1.9 Hz, 1H), 7.90H%dH) 4.30-458 (m,
8.2 2.2 Hz, 1H), 7.77 (dd, J = 13.3, 2.4 @H),F-Pﬁgndél-lzg(gdég
7.70 (dt|, J = &-Ue-(7-4(Bosieopropyreidd):-59 ('t J‘é-éﬁéﬂ?)fﬂlz?-t 33
1H)| 7.85 ge&r?phgnoxy)m.ieecgﬁ,I:b@yﬁﬁip-zayﬁ)»yridm-n7 t(gl’ﬁ )xz-é. g3
He, | 1H),| PDmsthyD2dyryiy2-mehedetdcetanide 5 g‘HS 3 >8_0-|i&,£n Z(Ir{n),
IH), 3.80 (s, 2H), 3.54-3.46 (m 12H), 3.4 -é4§é38(6ﬂf2ﬁ) ;
2H)|, 3.31 (bs, 1H), 3.21 and 3.208 (2s, 6H), .7 Igfl;(calc~)
J =257| Hz, 2H). LRVS(ESI): (calc.) 753.86 ) o) 266 5
| 754, 7(M)+ 107 WD 2009/ 109035 PCT/ CA2009/ 00 RV
NVR ( O d6) 6 (ppm: (m xture of —rotamers),—8.-69

H),

8.53-8.48 (m 2H),

0 7.71 (dd, J = 13. 2,
J =9.2

Table 4

8.34 and 8.31 (2s,
Ad(%?l%ﬂfl} @r}hp%nﬁ agryding Q(ch(: Pepseny invegiqn ipglude those inyT dbldHy.,
7.81-7.74 (m 1 H),
7.3 6 (t,

U
1H),
2.4 Hz, 1

Cpd

Ex

Structure and Characterization
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Mer
(0]

M s
O_\—NH N\ |

~
~
N

280

=13.2 Hz, 6H).
LRMS(ESD: (calc.) 706.24 (found) 354.3 (M+2/2)

1-(4-(2-(4-5,8,11 -trioxa-2-azadodecylphenyl)thieno [3,2-b]pyridin-7-yloxy)-
3-ﬂuorophenyl)—3-(3—(dimethylphosphoryl)phenyl)urea

'H NMR (DMSO-dy) 8 (ppm): 9.14 (s, 1H), 9.07 (s, 1H), 8.51 (d, ] = 5.6
Hz, 1H), 8.03 (s, 1H), 7.90-7.81 (m, 2H), 7.77 (dd, J = 13.2, 2.4 Hz, 1H),
7.64(d, J = 8.0 Hz, 1H), 7.50-7.41 (m, 3H), 7.36 (dd, J = 11.2, 7.6 Hz, 1H)
7.29(d,J = 8.8 Hz, 1H), 6.62 (d, J = 5.6 Hz, 1H), 3.77 (s, 2H), 3.53-3.46
(m, 6H), 3.44-3.36 (m, 2H), 3.22 (s, 3H), 2.66 (t, ] = 5.6 Hz, 2H), 1.64 (d, J

POMez

>
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SN\ NI Hz, I H, 7.18 (d, J = 8.8 432 279 MO- O
Hz, 1H), 6.62 (d, J = 4.8 Hz, 1 H), 6.56 (d, J = 2.0
w@R00B20903+H) , 4.80-4.58 (m 3H), 4.22 and 4. 12PC¢RGA2099/000228
N-((6-(7-(4-(3-cyclopropylureido)-2- = 5.6 Hz, 2H),
3.49-3.38
uor ppheroyan-+thi eno[ 3, 2- b] pyri di n- 2- yI)pyH| E (m
H)y, B.21 |jand
| ) met hyl )|- 2- hydréqu N- ( 2- met hoxyet hyl. xacet aoi dge (
H, 2.57-2.50 (m ~®A)\_0.67-0.60 (i} 2H), 0.44- 0.38 F
m 2H). |LRVB(ESI): (cal't. S
IVH) +| Addi|ti onal conpounds a t he present
nvention fincl ude those in Table 4. "“Table 4 Cpd Ex

%t % % %94 @Q@% %qtl %{dxg @takaqucgylphciﬂllﬂlcnwgg‘b];grrldlg 79/10xy)

3\ ﬂl!oro%henty Jeyclopropane-1,1-dicarboxamide
ri oxa- 2 azadodecylpheny )thieno[3,2

b] pyfi dl n-lﬁM\lﬂ@ SO-dg) & (ppm): 10.42 (s, 1H); 10.02 (s, 1H); 8.50 (d, J=5.5,
- £ 1 upr ophemy 9023s,(18; (7dit et b pas phpn ¥4 dphenyin)ur.ea7.62
H NMR (DNQQ %))763 (PP, 409 7147018 (m,2H); 6.60.( @ T=1 5 1HLB77 G5,
.51 (d, J zZ)3.8-3.4d4m, die)) 3.483.08(nd, SH); 30 (5, 3711)9@657«845191{)
H, .77 (1dd;,14b(m41$)2 2.4 Hz, 1 H, 7.64 (d, J =
1H)LRMS(5937(ca4e1)7(m(f&hl)d)mmmHoad J = 11. 2,

: 1|‘|)Me0 29 (d J = 8.8 Hz, 6,462 dy J
, 1H), 353346F @Q
’ C

(NN "' D DN =

4-3.36 (m 2H) La 22 (s 311), 2.
H, 1.64|(d, J = 1872 Hz, 6H). LR(ESI): (cal
06. 24 (found) 354.3 (M2 $~WD>2009/ 109035
CT/ CA2009/ 000228 MeO~ NN | Y QI F O

TN OLOOASNIONO =W P

N-(4-(2-(4-(2-acetyl-5,8,11-trioxa-2-azadodecyl)phenyl)thieno[3,2-
b]pyridin-7-yloxy)-3-fluorophenyl)-N-(4-fluorophenyl)cyclopropane-1,1-
dicarboxamide

435 | 282

"H NMR (DMSO-de) & (ppm): 10.42 (s, 1H); 10.02 (s, 1H); 8.51 (d, J=5.5,
0.4H); 8.50 (d, J=5.5, 0.6H); 8.06 (s, 0.4H); 8.04 (s, 0.6H); 7.94-7.82 (m,
3H); 7.66-7.62 (m, 2H); 7.54-7.44 (m, 2H); 7.35 (d, J=8.2, 2H); 7.18-7.13
(m, 2H); 6.62-6.59 (m, 1H); 4.70 (s, 0.7H); 4.60 (s, 1.3H); 3.55-3.40 (m,
12H); 3.23 (s, 3H); 2.13 (s, 2.1H); 2.03 (s, 0.911); 1.46 (s, 4H).
LRMS(ESI): (calc.) 758.8 (found) 391.2 (M+H+Na/2)+

Additional compounds according to the present invention include those in Table S

Table 5

\ Cpd | Ex | Structure and Characterization
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NH S N 434 281
N-(4-(2-(4-5,8,11-trioxa-2-azadodecyl phenyl)thieno[ 3, 2

WO Rjopsedoss n- 7- yl oxy) - PCT/CA2009/000228
3-fl uorophenyl)- N (4-fluorophenyl)cycl opropane-1, |
-di carboxam de '"H NVR (DVBO-d6) 8 (ppm: 10.42 (s,
1H);| 10.002 (s, IH); 8.50 (d, J=5. 5,F 1I—|),N 8H02 (s

1H):| 7.91 (dd, J=13.1, 2.2, 1H): 7. ]ESVQ
7.65-7.62 (Im 2H); 7.53-7.44 (m 4 13(m
2H);| 6.60 (d, J=5.5, IH); 3.77 (s, 02 3.52-3.44 (m
8H):| 3.4P-3./39 (m 2H): 3.22-(s,s3H\ 2.65 (t, J=5.7,
2H);| 1.48-1.45 (m 4H) . (cakleg) 716.8

1

(found) [717./6 (MH)+ Mo\ 00-01 0~F
NAC \' S -,/ N NMeb-(2-(4-(2- acetyl 58,1 I
-trijoxa-2- azadodecyl ) phenyl )t hi eno[ 3,2 435 282

b] pyr k@i Nygg-lyl oxy) - 3-f 1 uor ophenyl ) - N- (4-f | uor ophenyl )c
ycl opropane-|1, 1- di catptempgled-CHluNwR-COMED d6) 6
(ppm: 10. 42 (r@thc)l}‘d)hylam@lomﬂ(y{:)pyrlﬂm)2 yIBhigD (0 IpyeEs- 5,

0.4H); 8.50 5, BGOXB}H?GHYBUTQ@ @Chl‘@“‘m ; 8.04 g ,
0.6H); 7. 94- XDM§O ﬁﬁpme - 9.57 (be@HY, 9 H)z 2(s, 1H), 8.7
7.54-7. 44 (m(di 60}11'2 33) @67(5 H@ %45(2 AIH181H7 3 iy
2H) ;| 6. 6R- 6. 1 778 d lH) 7 J 93HZ
1.3H); 3| 55-307- é )géﬂ 69 g‘)
2.1H); 2| 03 4335 ’ z?g;% -
(callc.) [758. &gu 24912 (é’k/llEI)Hng? 43n:9l39
conpeunds uwglru. hg—to—the esent ...vcH.L.Fp. re
those inf Tahle 5 Table 5 C pd d
Charfacteri zdation 109 WO 2009/ 10903 9/ 000228
HHF NNajo "V 0 HCO ~NHNN
— S AN
VAR N7
MeO—/—

439 | 286
3-(3-(3-fluoro-4-(2-(5-((2-methoxyethylamino)methyl)pyridin-2-
yhthieno[3,2-b]pyridin-7-yloxy)phenyl)ureido)benzamide
hydrochloride
(DMSO) d(ppm) 1H: 9.75 (s, 1H), 9.39 (br, 3H), 8.79 (d, J = 1.8
Hz, 1H), 8.67 (d, J = 6.0 Hz, 1H), 8.45 (s, 1H), 8.42 (d, J = 8.4 Hz,
1H), 8.18 (dd, J = 8.1, 2.4 Hz, 1H), 7.94 (br, 2H), 7.81 (dd, J =
13.5, 2.7 Hz, 1H), 7.65 (dd, J = 7.8, 1.5 Hz, 1H), 7.53 - 7.46 (m,
2H), 7.39 — 7.27 (m, 3H), 6.89 (d, ] = 5.7 Hz, 1H), 4.40 — 4.21 (m,

2H), 3.65 (t,J = 5.1 Hz, 2H), 3.32 (5, 3H) 320 3. 12(m 2H).

H-Cl
AF W

N N
MeOf

440 | 287 1-(3-fluoro-4-(2-(5-((2-methoxyethylamino)methyl)pyridin-2-
yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-3-(3-
(methylsulfonyl)phenyl)urea hydrochloride
(DMSO) d(ppm) 1H: 9.73 (s, 1H), 9.70 (s, 1H), 9.30 (br, 2H), 8.77
(s, 1H), 8.64 (d, J = 5.7 Hz, 1H), 8.44 (s, 1H), 8.40 (d, ] = 8.4 Hz,
1H), 8.18 — 8.14 (m, 2H), 7.80 (dd, J = 13.5, 2.7 Hz, 1H), 7.69 -
7.67 (m, 1H), 7.61 — 7.43 (m, 3H), 7.30 (d, J = 9.3 Hz, 1H), 6.84 (d,
I=15.7Hz, 1H), 4.30 — 4.25 (m, 2H), 3.64 (t, } = 5.1 Hz, 2H), 3.32

(s, 3H), 3.21 (s, 3H), 3.19 - 3.12 (m, 2H).
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437 284 1-cycl opropyl

-3-(3-fluoro-4-(2-(5-((2-

nmet hoxyet hyl am no) net hyl ) pyri di n-2-yl)thi eno
WO 30248d0py/r i di n-7- yl oxy) phenyl ) urea hydrochl or¢T€A2009/000228

(DVSO d(ppm 111: 9.55 (br,

(s,

1H),

2H),

8. J_60Hz1m

9.38 (br,

8.82
8. 45

1H),
847@ 1H),

/\jf_il
o< W
= 0-

N

~ 00
a -
(ol

;

PNTO®

8.23 (d,

1H),
1 Hz,

7M(t
1H),

HZ
8.

Ew

62(mH2
SHZNO

(d

1H,
, 2.1
J:

|n 7-yl oxy) henyl
I=

prel)
8 4372 (p,

noeeg

420qnzw

~NH CN/ \

1-(3-fluoro-4-(2-(5-((2- methoxyethylamlno)mcthyl) 1-methyl-1H-
( 5- (hidazee-hlakiped hiblawidio)-methgiehypdyd-i di n-

isopropylurea

ur ei do) benzam de
59)70 1341 Hp 835 (¢ &= 3
4813 E}_Ez 17,3781, 67

6(_5(§d Jj:s,J Kbz, AH)46

(-7 J6-551tga 2 j I_Jl-fd

739
£

Hlm 7.78
(mlw
%(t J =51
F2H), 2.60 - 2.52
0.39 (m 2H). K
N MeO 439 286

—

THy., 10, 739 G,
9%21715)_7@ -q

2@;103 4161é éz

7(s

0_
3H),

~

421/-N
3.
NH NON

—~ H Cl
-|4- (2- (5- ((Sﬁ@@@(ﬂm
ileno[ 3, 2- b] pyri di h—{-y ¥r¥phenyl) -3

nyl ) phenyl ) urea hydrochl ori de ( DVMSO)
9. 73 (s, 1Xepr&yil( - Muord-4-td)(5-(@-B0 (br,
methoxyethoxy)ethylamino)methyl)pyridin-2-yl)thieno[3,2-
b]pyridin-7-yloxy)phenyl)urea

l_lH \H' \Jll},

\%M)V(?’ 65

O 440 287
no) met hyl ) pyri
(3

4|

d

(DMSO) d(ppm) 1H: 9.00 (s, 1H), 8.58 (d, J = 1.8 Hz, 1H), 8.52 (d,
J=5.4 Hz, 1H), 8.32 (s, 1H), 8.23 (d, J = 8.4 Hz, 1H), 7.90 (dd, J =
8.1, 1.8 Hz, 1H), 7.74 (dd, T = 13.5, 2.1, 1H), 7.38 (t, ] = 8.7 Hz,
1H), 7.22 (d,J = 9.9 Hz, 111), 6.84 (s, 1H), 6.64 (d, ] = 5.7 Hz, 1H),
3.79 (s, 2H), 3.54 - 3.40 (m, 6H), 3.24 (s, 3H), 2.66 (t, ] = 5.7 Hz,

2H), 2.57 — 2.51 (m, 1H), 0.68 - 0.61 (m, 2H), 0.45 - 0.40 (m, 2H).

Additional compounds according to the present invention include those in Table Sa.

Table 5a

Cpd

Ex

Structure

Characterization

443

290

FiC
N-((6~(7-(4-(3-cyclopropylureido)-2-
fluorophenoxy)thieno[3,2-blpyridin-2-
yDpyridin-3-yl)methyl)-2,2,2-trifluoro-N-(2-
methoxyethyl)acetamide

'H NMR (400 MHz, DMSO-d6) &
(ppm): mixture of rotamers, 8.71 (s,
1H), 8.57 (s, 1H), 8.53 (d, ] = 5.6 Hz,
1H), 8.38 and 8.35 (2s, 1H), 8.30 and
8.28 (2d, J = 8.8 Hz, 1H), 7.88-7.80
(m, 1H), 7.73 (dd, J = 13.6, 2.4 Hz,
1H), 7.38 (t, T = 8.8 Hz, 1H), 7.20 (d,
J=8.8 Hz, lH), 6.67-6.63 (m, 1H),
6.59-6.55 (m, 1H), 4.84 and 4.75 (2s,
2H), 3.71-3.50 (m, 4H), 3.23 (s, 3H),
2.59-2.50 (m, 1H), 0.69-0.62 (m,
2H), 0.45-0.40 (m, 2H).

LRMS(ESI): (calc.) 603.16 (found)
604.6 MH)+

111




s, 1H), 8.64 (d, J = 5.7 Hz, 111), 8.44 (s, 1H), 8.40
Ed, JH): 8.4 Hz,( 1H), 8.18 - 8.14 (m 2H), 7.80 (dd, J
we2918032. 7 Hz, 1H), 7.69 - 7.67 (m 1H), 7. 6RCF/CA20€%000228
(m 3H), 7.30 (d, J =9.3 Hz, 1H), 6.84 (d, J =5.7
Hz. 1H), 4.30 - 425(m 2H) 3F|§34(E}19{\]4R:dc;5014é£|2
au1) 298.32 (s, . 3.21 (8, 3 \ @00, DCL,) 3 (ppm)-
2H) | 110 V\D 2009/ 10903§f§ﬁ“@:&2@09/ 00228 (s, itk s, 391), 8.03
MO0 N-N& M (d, ] = 8.02 Hz, 1H), 7.88 (m, 2H),
1- (8- f1 dor og4 i et hoxyet hy| ans @0) AL NNL N, 6188 (d, J <
thyl-1 H 441 2 62?‘*%?;?1)’&5?4(3;;?@4'33()”
i m dazol -Eacydldpt(fpyleﬁ@[fﬁlm% PPy RDka- V=V I085¥),patss ity 6, 2H),
I sopr opy! ur BaoxdNbO)-yaaRMpyrididi-2-8. 702.08(m, 1H), 2.18 (i 2Hf,@,98 (m,
J = 5. 7hizy (3, 21 BAAS - yloxdhenyhurdal $1d)d0.7® (m, Z2D4, 13.8
Hz,| 1H),| 7.37 (t, J = 9.0Hz, 1H), 7|1BMS(EB)1@al{.n§33BHjfpund)
5:;49 (sl 1H) 5&:!:(:14—'%1 Hz %&%%@;{(Lg D\éfls;wdé)s
S8l 2%, 1H), 3.92 (s, r 3 7
(38 2H) | 3.5&3_ (t, 5(4 , @é-gs 1), %@ (b, 1 H),
J = 5.4 |He, Qﬁ), J = 6 6 Hz8 1R TH 8RS I, 1H),
MeQ \ ( Ob o NN 827(de 8.2,0.6 Hz, 1H), 7.91
i ) 0407802 Haggh), 773 (dd, J
1- cycl opr opyl - 3- (8- 0-4- f?yﬁl(' (274 3,510 1 BH) 4= 9.0
et hoxy ot g %(ff%rf’ PANHSY t Hﬁn)ép 2 Hg%‘); Z% e g o0
2- b . d ol
5 oo] (23 yyé)enol[goz W{; % )f}gegylp_lﬁ,a "I,H f; 1(1 661( d3J“ ?nf
5.4 Hz, |[1H), 8.32 (s, IH), 8.23 (d,| ;58 J*%smsz
7.90 (dd, J = 8.1, 1.8 Hz, 1H), 7. %62 046
2.1, 1H]. 7.38(t,J;)8.7g|Z,(d1500 %y% oy
Hz,] 1 H), 6.84 (s, 1 , 6. ) 567.65.(found
3.79 (s| 2H), 3.54 - 3.40 (m 6H),l A, B 3ggouna)
446, Jo3=15.7 Hz,  ZH), 257 72 51 k"HNMl'{"MooM}E"MeCNm and
0.1 (m 2H), 0.45 - O@(W * | MeOH-d4) 8 (ppm): 2 NH urea are
0 0 © missing, 8.56-8.53 (m, 1H), 8.44 (d, J
O)/*N = Ss =5.5 Hz, 1H), 8.09-8.02 (m, 2H),
N 7.83 (dd, ] =8.2,2.2 Hz, 1H), 7.63
(dd, J=13.3,2.5 Hz, 1H), 7.26 (t, ] =
[-cyclopropyl-3-(3-fluoro-4-(2-(5-((2- 8.9 Hz, 1H), 7.19-7.13 (m, 1H), 6.62
oxooxazolidin-3-yl)methyl)pyridin-2- (d,J=5.6, 1.1 Hz, 1H), 4.46 (s, 2H),
yDthieno[3,2-b]pyridin-7-yloxy)phenyljurea | 4.35-4.27 (m, 2H), 3.55-3.48 (m,
2H), 2.59-2.51 (m, 1H), 0.75-0.68
(m, 2H), 0.52-0.46 (m, 2H).
LRMS(ESI): (calc.) 519.55 (found)
520.5(MH)+
447 | 294 . H H_ we | HNMR (400 MHz, DMSO-d6) &
T (ppm): 1H:8.96(s, 1H), 8.49(d, 1H,
0 Me J=5.3Hz), 7.89(s, 1H), 7.68(dd, 1H,
oo m J1=2.5Hz, J2=13.7Hz), 7.34(, 11,
VE 1=9.0Hz), 7.12-7.10(m, 1H), 7.02(s,
br, 1H), 6.64(d, 1H, J=5.6Hz),
6.30(d, 1H, J=7.6Hz), 4.78(s, 2H),
methyl (2-(7-(2-fluoro-4-(3- 3.82(s, 3H), 3.76-3.73(m, 1H),
isopropylureido)phenoxy)thienof3,2- 3.64(s, 3H), 1.09(s, 3H), 1.08(s, 3H).
b]pyridin-2-yl)-1-methyl-1H-imidazol-5- LRMS(ESI): (calc.) 570.2 (found)
yl)methyl(2-methoxyethyl)carbamate 571.6 (MH)+
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Addi ti onal conpounds according to the present

i nvention include those in Table 5a. Table 5a Cpd Ex
w®Reoaaowse Characterization 443 290 F N N H NMT/¢A%009/000228
MHz, DMSO-d6) 6 o (ppnm): mxture of rotamers, 8.71

(s, o 1H, 8.57 (s, 1H), 8.53 (d, J = 5.6 Hz, ~Ilsl
4380 208. 8 and 8.35 (2s, 1I—|),N 8 30 drd NMR MoNVIBLz A8V §Q-d6) 5
J = 8.8 H{; 7. 88- 7 e OUF 3 Cxpptyy mikid)e, of Totafigrs, 8.89 (s,
(dd, J E 1»30 o4 Hz, 1H), 8.55-8.48 (m, 2H), 8.36 and
(6-([7- (4- (3¥cyTho | ur ei do) - 2-8.3B s, 1H), BB #ntl 3.2F (24, J =
Hz,| IH), 7.2 d > 8.0 Hz, 1H), 7.82-7.76 (m, 1H), 7.73
or ophéaoiapN-ti6- éh@[(@cszﬂd@}%ylmedph Zdd, J=43.8 2g Haz [H) gl (d. )
7- 6. 3 2{lmypropt oxy)thieno[3,2-b]pyridin-2- = 8.4 Hz, 1H), 6.74 (s, 1H), 6.64 (d, ]
pyri di n- SYQPWﬁ‘élt%él H)eIth)Z‘I@ trifl|gorodmiip4.66 and 4.62 (2s,
9-6.55 (m q}q:q}oxyq eitdes . 75 (£§H) 3.55-3.14 (m, 9H), 2.59-2.50
hoxyet hyl ) acet ani de 2H), 3.71-3. 5@](( Oéﬁ-@él@%@ 0.46-
3H) 2.59-2.50 (m 1H), 0.69-4.
5-0.40 (m 2H). LRVS(ESI): (cal %%) i‘é‘c()éés‘b%ﬁ‘jund)
6() 6 (MH+ 111 WD 2009/109035 pCTI 00228 444
291 F N N H NWR (400 M1z, CDC13) 8 (ppnj. T b 1H 8.65
(s, 1H, 8.54 (m 3H), 8.03 o (d, J = 8.02 Hz, 1H),
7.88 (m 2H), N- s 7.43 (d, J = 7.43 Hz, 1H), 6.86
(d, J = O NNG6.26 Hz, IH), 4.64 (s, 2H), 4.33 (t, J
1-cycl opropyl -3-(3-fl uoro-4-(2-(5-((2-oxo- = 5.08,
2H), 3.35 (t, d = 6.06, 2H),
1, 3- oxazi nan- 3-yl ) Paafigdcepti¢al dompasitidn68 (m 1H), 2.10

(m 2H). 0.98 o | . y g

yl Ijltg‘i)ﬁt% ﬁ‘BF%‘g lﬁefﬁ?‘ SRAP O PP RS BTRFBIGTY G R PoRifionsFoppgsing 2
contpundidcotdiRvRb BRlinvenficdre. a)ph51313ac&i1c(ﬂﬂ3%ﬂdé§tablé@a4n&5&c1plent or

(MH) + 445 292 o F, H H H NVR

dilupnty Qopnepitions ofghe(lgvenj_lp.}} mayg bg §_0r1(nB]§ted jgpq)any m@ho@ wgll @Qovmjm the art
and‘]may b @eﬂé‘kd fgrr'_gdmlﬁst{'}ﬁlo(l %X aﬁ—ﬁ)ovute rnglﬁdﬁlg'z%lthbutl:})nﬁrt%mngpzﬁenteral
oraf, d!d)llngual,]graoyiphoglr tgplyal @tr@@saﬁll m@ﬁtgﬁ.cheaé Dr (Igr:a(e];tal | Insome

embp nnér{t?1I n%osit}?nHz)f ch i Vgntfo§1 aré adgm%‘stgred '_Pztravi:r]%usly in a hospital

1 OXO | none
setting? 3n ?01ﬂe7€rﬁliﬁd1rﬂdnﬂs, adinﬁfstr(uuhn rday be by the oral route.

The characteristics of the carrier, excipient or diluent will depend on the route of

oo oz
~ (N~ C 00

o/\
(7))
N

administration. As used herein, the term "pharmaceutically acceptable” means a non-toxic
material that is compatible with a biological system such as a cell, cell culture, tissue, or
organism, and that does not interfere with the effectiveness of the biological activity of the
active ingredient(s). Thus, compositions according to the invention may contain, in addition to
the inhibitor, diluents, fillers, salts, buffers, stabilizers, solubilizers, and other materials well
known in the art. The preparation of pharmaceutically acceptable formulations is described in,
e.g., Remington's Pharmaceutical Sciences, 18th Edition, ed. A. Gennaro, Mack Publishing Co.,
Easton, Pa., 1990.

The active compound is included in the pharmaceutically acceptable carrier, excipient or
diluent in an amount sufficient to deliver to a patient a therapeutically effective amount without
causing serious toxic effects in the patient treated. The effective dosage range of a
pharmaceutically acceptable derivative can be calculated based on the weight of the parent

compound to be delivered. If the derivative exhibits activity in itself, the effective dosage can
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In Vitro Receptor Tyrosine Kinase Assay (VEGF receptor KDR)

This test measures the ability of compounds to inhibit the enzymatic activity of
recombinant human VEGF receptor enzymatic activity.

A 1.6-kb cDNA corresponding to the catalytic domain of VEGFR2 (KDR) (Genbank
accession number AF035121 amino acid 806 to 1356) is cloned into the Pst [ site of the
pDEST20 Gateway vector (Invitrogen) for the production of a GST-tagged version of that
enzyme. This constuct is used to generate recombinant baculovirus using the Bac-to-BacTM
system according to the manucfacturer’s instructions (Invitrogen).

The GST-VEGFR2806-1356 protein is expressed in S19 cells (Spodoptera frugiperda)
upon infection with recombinant baculovirus construct. Briefly, Sf9 cells grown in suspension
and maintained in serum-free medium (S900 II supplemented with gentamycin) at a cell
density of about 2 X 106 cells/ml are infected with the above-mentioned viruses at a multiplicity
of infection (MOI) of 0.1 during 72 hours at 270C with agitation at 120 rpm on a rotary shaker.
Infected cells are harvested by centrifugation at 398g for 15 min. Cell pellets are frozen at -

800C until purification is performed.
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Assay Example 2

In Vivo Solid Tumor Disease Model

This test measures the capacity of compounds to inhibit solid tumor growth.

Tumor xenografts are established in the flank of female athymic CD1 mice (Charles River
Inc.), by subcutaneous injection of 1X106 U87, A431 or SKLMS cells/mouse. Once
established, tumors are then serially passaged s.c. in nude mice hosts. Tumor fragments from
these host animals are used in subsequent compound evaluation experiments. For compound
evaluation experiments female nude mice weighing approximately 20g are implanted s.c. by
surgical implantation with tumor fragments of ~30 mg from donor tumors. When the tumors
are approximately 100 mm3 in size (~7-10 days following implantation), the animals are
randomized and separated into treatment and control groups. Each group contains 6-8 tumor-
bearing mice, each of which is ear-tagged and followed individually throughout the experiment.

Mice are weighed and tumor measurements are taken by calipers three times weekly,
starting on Day 1. These tumor measurements are converted to tumor volume by the well-
known formula (L+W/4)3 4/3n. The experiment is terminated when the control tumors reach a
size of approximately 1500 mm’. In this model, the change in mean tumor volume for a
compound treated group / the change in mean tumor volume of the control group (non-treated or
vehicle treated) x 100 (AT / AC) is subtracted from 100 to give the percent tumor growth
inhibition (%TGI) for each test compound. In addition to tumor volumes, body weight of

animals is monitored twice weekly for up to 3 weeks
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Assay Example 3

In vivo choroidal neovascularization (CNV) model

This test measures the capacity of compounds to inhibit CNV progression. CNV is the
main cause of severe vision loss in patients suffering from age-related macular degeneration
(AMD).

Male Brown-Norway rats (Japan Clea Co., Ltd.) were used in these studies.

Rats were anesthetized by intraperitoneal injection of pentobarbital, and the right pupil
was dilated with 0.5% tropicamide and 0.5% phenylephrine hydrochloride. The right eye
received 6 laser burns between retinal vessels using a slit lamp delivery system of Green laser
Photocoagulator (Nidex Inc., Japan), and microscope slide glass with Healon™ (AMO Inc)
used as a contact lens. The laser power was 100 or 200 mW for 0.1 second and spot diameter
was 100 pm. At the time of laser burn, bubble production was observed, which is an indication
of rupture of Bruch’s membrane which is important for CNV generation.

Rats were divided into the groups based on their body weight using SAS software (SAS
institute Japan, R8.1) after laser irradiation (Day0). After animals were anesthetized, and the
right pupil dilated (as above mentioned), the right eye of the animal received the compound or
vehicle by an injection (10 uL/eye) at doses of 30 nmol/eye on Day3. The compounds were
dissolved or suspended in CBS, PBS, or other adequate vehicles before injection.

On Day10, the animals were anesthetized with ether, and high molecular weight
fluorescein isothiocyanate (FITC)-dextran (SIGMA, 2 x 10° MW) was injected via a tail vein
(20mg/rat). About 30 min after FITC-dextran injection, animals were euthanized by ether or
carbon dioxide, and the eyes were removed and fixed with 10% formaline neutral buffer
solution. After over 1 hour of fixation, RPE-choroid-sclera flat mounts were obtained by
removing cornea, lens and retina from the eyeballs. The flat mounts were mounted in 50%
glycerol on a microscope slide, and the portion burned by laser was photographed using a
fluorescence microscope (Nikon Corporation, excitation filter:465-495nm, absorption filter:515-
555nm). The CNV area was obtained by measurement of hyper-fluorescence area observed on
the photograph using Scion image.

The average CNV area of 6 burns was used as an individual value of CNV area, and the
average CNV area of compound treated group was compared with that of the vehicle-treated
group. Results with some compounds of the present invention are shown in Table 7 and are
indicated as % of inhibition of CNV progression (“A” indicates greater than or equal to 60%
inhibition, and “B” indicates >40% to <60% inhibition).
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(AVMD). Mal e Brown-Norway rats (Japan Clea Co., Ltd.)
were used in these studies. Rats were anesthetized by
WO paopap®s3 t oneal i njection of pentobarbital, andr/Chz009/000228
right pupil was dilated with 0.5%tropi cam de and
0. 5% phenyl ephri ne hydrochl oride. The right eye
Whatss €lan@eld 8: | aser buns between retinal vessels using a
slit Ianmp delivery system of Geen |aser
Phot ocoagul ator (Ni dex Inc., Japan), and m croscope
1. Blbdfodliassouldyreal onTM (AMO I nc) used as a contact
| ens. The | aser power was 100 or 200 mWfor 0.1 second
and spot diameter was 100 m At %he tine of |aser
burn, bubbl e production was alserved, which is an
i ndication of rupture of |[Bruch's nmenbrane which is
i nportant for CNV genﬁrat' on. Rats were divided into
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ftwar AS institute J n, R8. ter .l aser
and PPEUR Brbes s Pl B har Pl Bl Hon S Flasgmplenes
theratftl aid@centit gid scplepid mitdrad didstérasmab anvEenaridn@Ndeieof, therein,
.right e of the anjimal received the conpound, or
D ‘S\/Sé’ﬁﬁc‘i‘?fl g%wﬁ%r 0PP1f%tsP%O‘{af(?rﬁﬁt’éyl&ter%mr&@}éce eyclalkeyhor
RéMBIoC RYi@ riAB s Jaeehs3 -cach i vAHAO UREhha s Bstitbhed §8h V865 Adependent]
suspeﬁ:\é;@d ?n CBS, PBS, or otlﬂer l\<'£1\'§<§equate vehi cl es P Y
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- \ | Lah. mol ecul ar wei ght
mig F‘ﬁ%‘?’é@%%fsﬁg?tﬁ%% fug%%eé?‘%eﬁcﬁ%%& dextran (SIGMA, 2 x
Z1st06, M was injected via a tail vein (20ng/rat).

Ar (A3 2t dra R ar i b ShT b et B ggo 4 1
etoeps;ard € renoved and fixed with 10% formaline neutral
buffer s?l u]tgi an. After over 1 hour of fixation,

G i Bilol oY% Bra flat mounts were obtai ned by

ququ?g_&ocm; lens and retina fromthe eyeballs.
The flat nounts were nounted in SO%m?fLeelcerol on a
s rhedt

kil sedpsted onsihe geoup sersisting ob 8T PBHRD Obfyo- Il gle@ (SRAN (R P)-,

ph aphe ' i c { Ni
B ha SRS UL o) RloHPp PRE SAETUGIANCARG, & Sy

fi IstestitBdBand55nm) . The CNV area was obtai ned by
[ nt of hyper-fl.uor e e erved

TRESHL BT a0 O P S Bh P RRRDET THEPT e e

of sBkpyFaISSIEER Us@idalsl-@-Cogillylcii@),-@ aint eCe8)- QW *)-Co.salkyl,

area, and E aier age ﬂ\lvl?\r.ea of conpound treated

gr oy Wase gﬁ‘ﬁf’élfy & WIerAYRUpstigied he vehi cl e-treat ed
whegéigup. Results with sone conmpounds of the present

I nyention are shown in Table 7 and are_ indicated as %

caclR™jih i eRepi Y sflectsdurpn Gisraaayi consigtingof hlei epsipradly substituted Cy-
@y, eR{elc thamyRiopBEHAR iQRh el VALY | stiuted -Co-
i E}di gat é)s@>450}50{) 0 <6g‘?gl{ggﬁl%g?htdiegur%@E)lglg{b%ﬁg%ggﬁ%%OC§5
Patiopbdbiot@oo2zeC - Galkyk optiaysty Mbstitniedi-BHENdistendeycle, -

g@l%g@gkj?(cg'z%6JQb?cgf(@ﬁ%h\ﬁ{”"(%%E’ﬂﬁ@?%cﬁz)ﬁ?‘%%ﬂiﬁ)o(é‘Hzmx(CHz)jR”,
-(CH2);NRC(O)(CH2);0(CH,);0R’, -(CH2);NR*(CH,)(CH)(NH,)(COOH), -
(CH2);NR¥CH(CH3)(CH,);R” and -(CH,);NR*(CH,);COOH;

wherein

each j is an integer independently ranging from 0 to 4,

n is an integer ranging from 0 to 6,

X 1s an integer ranging from 0-6,
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413(261) A 414(262) B 419(267) B 434(282) A 124 WO

2009/ 109035 PCT/ CA2009/ 000228 What is Clained is: 1.

A compound of Formula (1): G ZAr/ I D-M(I) and

cad¥iOXindgendd(inat 8Sandsol vat es, pharmaceutically
acceptabl e salts, prodrugs and conpl exes thereof, and

thep-Ecldpki-enoigtigs eEthie &npaoing Kt groens ardopistnel wepstitatedmdth Ci-Co alkyl;
gy ltereof, wherein, Dis selected fromthe

R 9?2{}% %2?2% ng of an aromatic, heteroaromatic, _

Whelytm oal kyl or heterocyclic ring system each of which

nal | ub uted with 1 to 5 independently
3 i alnn%%g gpéfiﬂ [ é‘ aéf optionally substituted fused

w1ﬂhehcq5r0ﬂy<£ﬂham}iﬁiilléf yid RZ ateS)ot}Khtta\cI&qﬁﬂ td;1 fhe Sarle 1{11&0 genf then R*® and R*®
menbered aromatic ring system which is optionally
Ap li’f’\?hbéa &fli 1 Fhearitregen directly dhrgyghsan oxpgens i s a group

cadB R ib.indB&dRAty seBcicd froNM RIS ) c, Myl %H§)O&H8 b Fél%p)alkyl -

sel ected fromthe group consistin

(EHo 5 BRI RO € Loy kg IRT YL, GHANEIOCHO o Cemelr &0 RA(CH),0-
; 6@18?%{ ?1;1/%91’ qt}ltzﬂél’la(fﬁ{(%ﬁ?)%!dg[&OCyCIO%(}Qluapld -
(CH2)xCH(NH)(CH2)nC3-Ciocycloalkyl, wherein each n is an integer independently ranging
from 0 to 6 and a is an integer ranging from 2 to 6, wherein the alkyl and cycloalkyl
moieties of the foregoing R*’ groups are optionally substituted by one or more
independently selected substituents;
is selected from the group consisting of H, C;-Cy alkyl, -SO,-C;-Cgalkyl, -C(0)-C;-Cq
alkyl, -C(0)O-C,-Calkyl, -C(0)-C)-Csalkyl-NR’R?, -C;-Calkyl-O-C;-Cialkyl, -
C(O)(CH2)0.40(CH2)140C;-Cgalkyl, -C(0)-C,-Cealkyl-OH, -C(0)-CF; and -

C(O)CH[CH(C-Csalkyl);]NR’R? and a protecting group used to protect secondary amino
groups with the proviso that when R*® and R* are both attached to the same nitrogen, then
% and R* are not both bonded to the nitrogen directly through an oxygen;
R” at each occurrence is independently -H, -NH, or -OR?;
R? at each occurrence is independently selected from -H and halogen;
each R? is independently selected from the group consisting of -H and R*;
R is (C;-Cg)alkyl;
cach R" is independently selected from the group consisting of -H, -C(O)NR’R® and C;-Cj
alkyl;
Q is a three - to ten-membered ring system, optionally substituted with between zero and four
of R%
each R” is independently selected from the group consisting of -H, halogen, trihalomethyl, -
R’, -S(0)02R?, -8(0),NR’R?, -C(O)OR?, -C(O)NRR?, ~(CHa)o.s(heteroaryl), C,-Cg alkyl,
-(CH,),P(=0)(C;-Cqalkyl),, wherein n is an integer ranging from 0 to 6, and the heteroaryl
and C,-Cq alkyl are optionally substituted.

2. The compound according to claim 1, wherein D is an aromatic or heteroaromatic ring
system, each of which is substituted with 1 or 2 independently selected R*® groups.
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substituted; and T is selected fromthe group
consi sting of -Co_Sal kyl, -Co_Sal kyl-Q
W0 2000009833 kyl - Q -0-Co_ 5al kyl, PCT/CA2009/000228
-C(=S)-N(R13) - Co_sal kyl -Q, -Co_C5al kyl - S(0O) 2-Q and
-C(=S)-N(R13) - CO 5al kyl, wherein each Co_5al kyl is
optionally substituted; wherein each R38 is
i ndependently selected fromthe group consisting of
3. EQ? PMRPR] #sAIdnE te Glgin i ¢ Wheadin By is @ Georf-Reginbered heteroaromatic ring
systehD e&PRf F&ﬁkch(i@ﬁibbt‘?{ﬂ@h (I\jz\MthSéZ URStihdet R el R RE Yo ﬁ“))ups.

optionally substitute
C6al kenyl =N- het erocycl e-d - Céal kyl, optionally

* RRAGPE R orial ETT PR i TR gl 550 pipberca

het@pirRmatie rifgHRtein, ¢ach pf whlcEH29ubstXut€&Hg)thr 1 2r 2 independently selected R*®
-(Cl12)i NR39C(0) (CH2)j O CH2) i OR3,

grOPéSCHZ) ~NR39( CH2) i ( CH) (NH2) (COoH) , -
(CH2) i NR39CH( CH3) (CH2) ~R99 and - (CH2)i NR39( CH2) ; COCH,
wherein each j is an integer independently ranging

5. Thegspmpoped agcordimgite claim | rivhegrn Drigp gimagntered iranatis Teg system,

Sl wifht18gerind A0 36 5 WD 2009/ 109035
s o S B el S X Derg pendently 2 or 3, and

the -(CH2)"- noieties of the foregoing R38 groups are

t] stituted wi.th.Cl--C6_ al kyl : 6 is Hor
6. PR BBl R MR e COIER ohebiteo Rein's She
sys@nt, substitutddtvritht he 2pindapesdent hadlecwddad® R36psand R39 are

both attached to the sane nitrogen, then R36 and R39
are not both bonded to the nitrogen directly through

7. Bt QXIPRERY ac@&ﬁlﬁéi%aaiﬁl,i wneReDdens nentRled Gt Rbafdndiit Fng
Cl-C6 al kyl, -(CH2)"Q(CH2) aO- CL- Caal kyl, -

systeap-pybsitiuteriyi hdrgr)2-indspend salgeted R™ groups.
- (CH2) "CH(NH) (CH2) " C1- Coal kyl , -(CH2)" Q(CH2)a0-
C3- Cl0cycl oal kyl, -(CH2)"
8. Tri(CNHp¢UDHRY coBli @3 toG1Dmylc bereloyD isgrheinyl(fOHAY!, Brifadd)y GH2) "

- | oal kyl .. wherei.n eac I.S..gn integer
RN P P RS S RuRRGN Dot el gt groves
ranging from2 to 6, wherein the al kyl and cycl oal kyl
leties of the foregojng R37 groyps. are optionall
9. @HPPW@B&C%?I% ﬁ%?lef% Lﬂ}%@reﬂi ??&Q Be%?fél éﬂFlP%?d%fé'lyéﬁlﬁ‘éB(}/ from the
groﬁplaﬁltsistn;gemcg;cﬁa&,l-azﬁﬁih;géﬁt(lepb)_,f(ggmgc@mgp_

consisting of H Cl- | k - al kyl ,
(CHZW&I)?’Q?@P)%@O}&'@IIZ)J'N%)((@{OEE@QCI@&K@IS}DJR%? '(Cﬁ/z)jNR”(CHz)nR36 and -

_ TSk ; -{1- Coal kyl - O C1- Coal kyl , -
o g%ok)("}% E%f g“?ﬁ'los%ﬁ% 1_%5%%% ky?, YC( 0-Cl- csal )Iéyl - OH,
-C(O-CF3 and - C(O CH CH(C1-Co6al kyl )2] NR3R3 and a

t ' ' S t rot ecd . secondar m no .
10, CERBRb LR S RRe I Gial et o R R RSP cgisine of
H, S1(0aChe€d alikpl, t0©)a0p Cailkyl 00€0)-Cl-tgitkyl RIE, 0d-NR8 9CE0)ECH, ),
40(2)%%2(2{:%21 nigsh Lol & 2980 degt y through an

11. The compound according to claim 1, wherein R* is -OMe.

12. The compound according to claim 1, wherein R” is -OMe.
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RO9 at each occurrence is independently -H -NH2 or
-OR3; R2 at each occurrence is independently sel ected
wo conilede3and hal ogen; each R3 is independent | PCT/CA2009/000228
selected fromthe group consisting of -H and R4; R4
Is (Cl-C6)al kyl; each R13 is independently sel ected
fromthe group consisting of -H -C(ON and Cl1-C6
alkyl; Qis a three - to ten-nenberegd system
optlonally substituted with betweé gero and four of
13.RERs cordpolindRQoidsheite dlgpe ndankdiy vsigl ecte I'N‘Tom the group
conS|st| ng of -H, hal ogen, trihalonethyl, - OR3,
wh €800 0_2R3, -S(O 2NR3R3, -C(O OR3, -C(O NR3R3,
*r%fr&\?l%lgle oReb eyt 1o 5Ln@6 al kyl, - (CH2)"

O (C1-Coal kyl')2, wherein n is an integer ranging
r(fgr@nmts)thecpo@to@afmchm@tweler oaryl and Cl1-C6 al kyl are
optionally substituted. 2. The conmpound according to
claiml, wherein Dis an aromatic or heteroaromatic

14.r Tigeongppshdeamcordagho chinwhi viferdis As mbslhétédlfrad thd grhupﬂ.cdﬂﬁlstﬁqg of

n ndentl.y sel ecIe rou 126 00 .
s P BAB 0 O BTG S i e e Hh 0 SHeh gt BAEY b pRezine.
pyridaziMB @i @Ainidik 4l Fridine AloploiRyREEathidual@l @& PRBdbEps! | NY

system each of which is substituted with I or 2

i ndependent|y sel ected R38 groups. 4. The conpound
15. afﬁ:@d'ompegn& &8&1(1%;%‘2% diai ‘ekcnn 8 i{ S1@t L TRHRE g\?}q{) consisting of

aromati c terocaromati c ring

eactpmf Rm. chis Qubstltwg,ed \é\%tgh | or |2 inde g]dently
sel teﬂI R38n groyps. The npound gccordi to Q
clgi ) Wgel nDis aﬁ T@d aronatic ¥i

syste substitutied withol o 2 independently O 0-1

sel ected R38 ﬁrnlllr:s_ 6. The r~nrmmmrl agcording to

bl

A

cl ai rrR13 wherein D is a Rl rrb@@ed het er oaromati c ring

syst Qubstituted w thN |\2\| ndependently sel ected
Nép 7. The conpéuldd dccofding tlo claim 1,

where a’f“% a 5- menber ed “het’er caronmatijc ring system

substituted with 1 or 2 independently sel ected R38
groups. 8. The conpound according to claim1l1, wherein
D is phenyl, pyridyl, imdazolyl or

16.t Blier cﬁ»h;pdmﬁny:bd)rdtﬁg o elaigh ,Qfheydii Ghis defectd Bigkd ﬂhblg@dp Wbrshtidg of

2 |ndnpnndnnfl\ cnlnnfnd R38 gr-oups. 9.

T 1

orrpp|und|.|accor di nq togqcl @y m 1, V\,herq1| n @.fach R38 i's

n At | 8| ect f t he tin
%ep: alED/y7 (0:12 1NRBI( )|(< w%@rl 90
CH2)J<NR39( ) , COOH, QCHz)JNqu(CHz)O[

"(CH2)i R99, -(Cl2),NR39(CH2)"R36 and -

lo- Coal kyl - (optiomally substituted heterocyclie). 10.
he o und acconding to claim1, wherein R39 is
ekect omthejgroup consisting of H -C(O-Cl-C6
l kyl ,o-C(O -0 Ci 1C6al kyl, -C(O 110G -Coal kyl -

-1S02-Me, -C(O (CH2)0- 40(CH2)i ACCI - Coal kyl and

- SO-CHCHCL-CBal-kyH ) 21-NR3R3-—11.—The conpound
according to claiml1l, wherein R36 is -Ove. 12. The
compound according to claim1, wherein R99 is -QOwk.

PuuJA—"Q" 00

17. The compound according to claim 1, wherein Q is selected from the group consisting of
phenyl, cyclopropyl, isoxazolyl, cyclohexyl, thiazolyl, tetrahydrofuran, pyrazolyl, cyclobutyl

and cyclopentyl, optionally substituted with between zero and two R%.
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127 WO 2009/ 109035 PCT/ CA2009/ 000228 S 13. The
conpound according to claiml1l, wherein Mis N wherein
WO 200epo®3ent s the point of attachment to D; aneCT/CA2009/000228
represents the point of attachnment to Z. 14. The
compound according to claim1, wherein Ar is selected

18.F TRt} U QUPdERNS tialnh NOwREein PREMY is ifip@@ERE selected from the
pyri dazi ne i mdine and pyridine, wherein each of

az pr
grog@rensishangl -P(FPe)k rracthyl palq. dbalarecthybryethxti & ORMd:, heteroaryl, -
CORM - SORGL,. SC@PNLON Ut v 0. |
ar oupsﬂ\me. (T e %’og”tp)%% acg}gg}g)?n ’to('dgwg\ldngld \%%)ély[gi n
Gis selected fromthe group consisting of R13 R13

R13 R13 NYN 10-1 \N1~~(N~-Q NYOO-1, 0 OO, O
19'2%% ﬁf?oﬁicg“?‘-’f%aﬁﬁﬂﬁiambia% "8 0 16. The conpound
D iaphenytipygdylointili@ioryl &y tenbleydeopyridy| Sack @f acid@ds kitamutddavith 1 or 2

. gro consisting of HH20 HHHHNUN N UN- YN 20),
mdgpeflg)“@ylsae“@‘%n&m“ﬂsﬂ NUN~ 10 17. The conpound

accor di to claiml1, wherein Qis selected fromthe

gr oug-¢ isting of phenyl, cyclopropyl, isoxazolyl,

cg , thiazolyl, tetrahydrofuran, pyrazolyl,
Miycl obutyT. and cyclopentyl, optionally substituted

W th between zero and two R20. 128 WD 2009/ 109035
ZipOF1 CA2009/ 000228 18. The conpound according to claim

o TRy forgpsm Ly ) crLeg Trom e

G i$ sdldvadddront thy lerouprebdimsistiyig of C( O) NH2, heteroaryl, - COOH,
SERNH2,—C(Oy- NH2,T—COoVe —CO-NCH)- (M) - CLO-N(Me)-2

and R'SCRVe. 19. The conprtind ag'dording to claiRm1,

emgi NND_iysQphenyl , pyridyl, §nidazolyl or . Q
}Agit/?\gﬁ%;dr yridyl, each%lom chQi s substit uﬁiicla\'dﬁvc\)/ifﬂ‘};_#
or 2 G ndependentl|y sel ecfedOR38 groups; t M ON ,

R13 R13 R13
O and o O .

wherein Q is optionally substituted with from 0 to 4 independently selected R™.

20. The compound according to claim 1, wherein

D is pyridyl substituted with -(CHz);NR**(CH,),R*, -(CH,);NR*(CH,)i[O(CHp)l((CH) R, -
Co-Cealkyl-(heterocycle ~ substituted ~ with one  oxo), -(CH);NR*(CH,);COOH, -
(CH2);NR¥CH(CH;)(CH2);R*® or -(CH);NR**(CH,){(CH)(NH,)(COOH);

W

s A

=2

Mis N
Zis -O-;

Ar is phenyl optionally substituted with one F; and

Gis
313 313 R13 =13
N-__N- N N
O Q K i shane
@) or O O ;

wherein Q is optionally substituted with from 0 to 4 independently selected R%.
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Zis -0-; Ar is phenyl optionally substituted with O
to 4 halo; and Gis selected fromthe group
w@eorvgitedshg of R13 R13 R13 R13 R13 N~-N Q NN- - (POMEA2(6000228
0-10-1 0000 RI3 RI3 RI3 NQNXN-Q Oand 0 0
wherein Qis optionally substituted wwth fromO to 4
i ndependent|ly selected R2". 20. The conpound
according to claim1, wherein Dis pyridyl substituted

21l hhcannerpd faerdoiEdrElpinRBEYherqioD) | J NR39( CH2) ;
3 99
D %W)@B%ﬁ%%ﬁg&m)ﬁ@@ﬁ?w) i F%}m@%f%) O(CH)il(CHL)R,

tuted w th one 0x0) G
mﬂ@g(mﬂ@g@m{@@b@mﬁkgﬂ oog(l)e—i) oxcgt (CI\I;Ilz)INiI (CZHZ) COOH or -
S is
(CH@’%AFH%%%; (%9_6% Onal |y substituted with one F;
“AROM i s R13 R13 R13 R13 NUN~Q \, N1~TNQ 10 or 0 O
V\,herel nagls optionally substituted with fromO to 4
i ndependently sel ected R20. 129 WD 2009/ 109035
P%TJ 09/ 000228 21. The conmpound according to claim
iA Dis pyridyl substituted with
MIS(CI—I2)| 9(CH2) "R36, -(CH2) INR39(CH2)i[Q(CH2);
7 id X.CH2) j R99, - C Cbal kyl - (heterocycl e substituted wth
one oxo0), -(Cl2)jNR39(CH2)~COOH or -
Ar(smhzyylmgmdzvylﬂ(@qﬂm)(m RO9 is OMe; St Ms
Gg Zis -0-; Ar is phenyl substituted with one F; and
is R13 R13 R13 RI3 NYN, O\-Nr--, rN-Q

No N N N
M Ny Mg
@] or 0O O 5
wherein
R13isH; and

Q is phenyl optionally substituted with 1 or 2 independently selected R*, wherein each R is
independently selected from the group consisting of -P(=0)(Me),, methyl, halo (for example
F), trihalomethyl, methoxy, -C(O)NH,, heteroaryl, -COOH, -SO,HN,, -C(O)NH,, -COOMe, -
C(O)N(H)(Me), -C(O)N(Me); and -SO,Me, or Q is pyrazolyl substituted with methyl, or Q is
cyclopropyl, cyclobutyl or tetrahydrofuran, or Q is isoxazolyl substituted with methyl.

22. The compound according to claim 1, wherein

D is imidazolyl subsituted with one C;-Csalkyl and one '(CH2)jNR3 ’(CH,),R*;

'
Sy

S~ !
=
Mis N
Z1is -0-;
Ar is phenyl optionally substituted with one F; and

Gis
R13 R13 H H
N Y
o or © ;

wherein Q is optionally substituted with from 0 to 4 independently selected R*.
130



O or 00 wherein RL3 is H and Qis phenyl optionally
substituted with 1 or 2 independently sel ected R20,

wok@eairiach R20 is independently sel ected fPONCAR®I/000228
group consisting of -P(=0 (Me)2, nmethyl, halo (for
exanple F), trihalonethyl, nmethoxy, -C(O NH2,
heteroaryl, -COOH, -SO2HN2, -C(O NH2, -COOWEe, -

ONH (M), -C(ONM)2 and -SO2Me, or Qis
23. %b%%&wpn%%g@r%u@ é]é“%v?lat"r‘heﬁ?é@ hyl, or Qis
D i§ ¥ QR BWsituty GHRBHE ¥|-cOfikyh %J&QYE&F@;N@%CH?'VR@ s

I soxazol yl substituted wth nmeth ound
accor di to claim1, wherein Dis imdazolyl
SL%b*S w th one G -C6al kyl and one

9(CH2),,R36; St Ms N Zis -0-; Ar is

Mishenyl di)t] onal Iy substituted with one F; and Gis
RI3 HH NUN,ONUN 10 or 10 wherein Qis
op ionally substituted with fromO to 4 independently
Ar ssqtheey] ecbsBRRB:d wit3dhe\WDa2D09/ 109035 PCT/ CA2009/ 000228
Gi .23. The conpound according to claiml, wherein Dis
¥ mi dazol yl subsi tut ed wi th one Cl1-Csal kyl and one

)j 9(CH2) ™ ;. SMiIS N Zis -0-; Aris
phen bsti t ut eg WIHh e F, and Gils R13 R13 H H
0 or \whger 3is H and Qis phenyl
optional Iy substituted i th'fromO to 4 i ndependently
sel ected R209T 24.| The conpouhd accordijng to claim 1,

whedar ein D is i mdazolyl subsituted with one Cl-C6al kyl
R]ga}gﬁ. one -(CH2) ; NR39(CH2)"R36; St

Q is phenyl optionally substituted with from 0 to 4 independently selected R*.

24. The compound according to claim 1, wherein

D is imidazolyl subsituted with one C;-Cgalkyl and one -(CHz)jNR3 g(CHz)nR3 6;

s t

. =
QL
Mis N
Z is -O-;

2

Ar is phenyl substituted with one F; and

Gis
N N e
'Y Q T
0 or O )
wherein
R" is H; and

Q is phenyl optionally substituted with one or two groups independently selected from the
group consisting of -P(O)Me;,, methyl, F, trifluoromethyl, methoxy, -C(O)NH, and oxazolyl, or
Q is cyclopropyl.

25. The compound according to claim 1, wherein
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Mis N Zis -0-; Ar is phenyl substituted with one F;
and Gis RI3 RIS HH NINOQNUN~ Oor 10 wherein R13
WO g00bk10@Bdl Q i s phenyl optionally substituted MT/AOANN8000228

or two groups independently selected fromthe group
consisting of -P(O Me2, nmethyl, F, trifluoronethyl,
D iggyﬁgyl)éubstﬁ(t@ M -@H), NRé?z@ﬂ{mR“ OfCH; Ré9(@1>191 ommmyxt(\:/%) R”, -

he conpound accor di ng to claim whe 131

Co-Serdiayl-{leyasycoCTyubatsd/ 0viiv28ne DO¥Y; p;IFJHqWR *(CH,);,COOH~ or -

14 ] NR39(CH2) " R36,
(Cﬁz?lm){ (é};\t@g %ﬂ)((}b@ﬂg ;1 x(CHz) j R99, -
R’ @Oml kyl - (het er ocycl e substituted with one 0XO0),
- (CH2) j NR39(CH2) j COOH or -

(CH2}~ N 9(CH2)J(CI-|)(NH2)(COO-|) RO9 is OWe; St Ms
Nr% ZIS| Ar is phenyl substituted with one F;
MlSd R13R13 I I NUNNQ 1O0Oor wherein R3 is H
and Qis cyclopropyl. 26. The conpound according to
Zicl@aim 1, vvherel n Dis pyridyl substituted with

[ on |y, substituted heterocycle); S
Arh?lg@ C?S‘f’s %‘tedO“’“ A i %‘ydphenyl substituted with one F;
Ggighd Gis

R13 R13
| |

E/NTN\Q

0 or

wherein
R"is H; and
Q is cyclopropyl.

26. The compound according to claim 1, wherein

D is pyridyl substituted with -Cy-Csalkyl-(optionally substituted heterocycle);
“"‘ir“
29Q
M is N ;
Z1is -0-;

S
N

Ar is phenyl substituted with one F; and
Gis

R13 R13
| |

E{erm\Q

O or

wherein
R" s H; and
Q is cyclopropyl.

27. The compound according to claim 1, wherein
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R1I3 RI3 1 1 NTNNQ Oor wherein RIB3is H and Qis
cycl opropyl. 27. The conpound according to claiml,
wok@pa93s 132 WO 2009/ 109035 PCT/ CA2009/ 000228PCTIXCAZ009/000228
pyridyl substituted with -CH2-(5- or 6-nenbered
heterocyclyl), wherein the 5- or 6- nenbered
D healyeidolc yubktythited Swishl bGH-{5dtoe tb- iﬁbﬂhheg@d h&tefbb}écﬂleX\gl)crelﬁS the 5- or 6-
substituted with one F;
me‘glﬂed @tFTQCM%‘SF&@SUtNEfiWGD Iy%rrz OXherein R13 is H and
Qis cychopropyl. 28. The conpound according to claim
1, weereiln O /~0O=S D O-0 <fNON~NCNDis
p)g iKdyl_slibstituted with - or OCT St Ms N Zis

M is0-; “N'S. phenyl substituted with one F; and Gis
,: R%)S R13 NUNQ 10 or
18 -O-

Ar is phenyl substituted with one F; and
Gis

R13 R13
| |

E/NWN\Q

O or

wherein
R" is H; and
Q 1s cyclopropyl.

28. The compound according to claim 1, wherein

D is pyridyl substituted with , , , s , Or

Mis SN

Z 1s -O-;

Ar is phenyl substituted with one F; and
Gis

R13 R‘IS

7{“7(

O or

wherein
RP is H; and
Q is cyclopropyl.
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wherein R13 is H and Qis cyclopropyl. 133 WO

2009/ 109035 PCT/ CA2009/ 000228 29. The conpound
wa@ewonaiosy to claiml1l, wherein, Dis pyridyl PCT/CA2009/000228

substituted with -(CH2)j NR39(CH2)i [ O CH2) ; ] x(CH2)] RI9;

RO9 is OW; S Mis N Zis -0-; Ar is phenyl
29.sUhsdanipsttiacsbridigan elaim 1amtkreif; s R13 R13 NUN, Q 10 or

wherein R13 is H S C doropl. . A

D g ik rerhied 3 g s CHRHEUTR aee P ding o any of

rRGtamMes 1 to 29. 31. A nethod |nh|b|t|ng ki nast
act|V|ty the met hod conprising contacting the kinase
with a “Gonpound according to any of clains 1 to 29 or

I'yi on thereof. 32. A nethod of inhibiting

aégl esis, the nethod conprising admnistering to a
@atlent'Yn; need thereof an effective anobunt of a

7 i£Qyrpound according to any of clains 1 to 29 or a
conposition thereof. 33. A nethod of treating a

Ar diphemd subsgsipdngihvanetfoaidnhi bi tion of kinase activity,

Gi the nethod conprising admnistering to a patient in
‘heed thereof a therapeutically effective anmount of a

conpﬁupqqgccordlnc to any of clainms 1 to 29 or a
conp®3|t|on thereaof. 34. A nethod of treating a cel
thve disease, the nethod conprising
Eg{erlng to a patient in need thereof a
therao utica?ly efifective amount of a conpound

Whacmordlng to any of clains 1 to 29 or a conposition
Bt‘pFIr eglf 134 V\D 2009/ 109035 PCT/ CA2009/ 000228 35. A
hod of treating an opthalmc disease, condition or

Q islewtupagry]. t he nmet hod conprising admnistering to a

patient in need thereof a therapeutically effective
anount of a conpound according to any of clains | to

30.28 cBpdsittdRRphitih® R cdss 8 hecoddR: to any of claims 1 to 29.

31. A method inhibiting kinast activity, the method comprising contacting the kinase with a

compound according to any of claims 1 to 29 or a composition thereof.

32. A method of inhibiting angiogenesis, the method comprising administering to a patient in
need thereof an effective amount of a compound according to any of claims 1 to 29 or a

composition thereof.
33. A method of treating a disease responsive to inhibition of kinase activity, the method
comprising administering to a patient in need thereof a therapeutically effective amount of a

compound according to any of claims 1 to 29 or a composition thereof.

34. A method of treating a cell proliferative disease, the method comprising administering to a

patient in need thereof a therapeutically effective amount of a compound according to any of

claims 1 to 29 or a composition thereof.
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35. A method of treating an opthalmic disease, condition or disorder, the method comprising
administering to a patient in need thereof a therapeutically effective amount of a compound

according to any of claims 1 to 29 or a composition thereof.
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