| NHI BI TORS OF c- MET AND USES THEREOF TECHNI CAL FI ELD OF THE | NVENTI ON
[ 0001] The present invention relates to conpounds useful as inhibitors
of t - Met. TWe doivRlsron al so provi des pharmaceutically asegpdahli@sssr
conpositions conprising the conpounds of the invention and net hods of
using the conpositions in the treatnment of various disorders.
BACKGROUND OF THE | NVENTI ON [ 0002] Hepat ocyte growt h-factor (HGF),

al so known as scatter factor, is a nulti- functional growth factor

t hat enhances transformation and tunor devel opnent by inducing

m togenesis and cell notility. Further, HGF pronotes netastasis by
stinmulating cell nmotility and invasion through various signaling

pat hways. hi order to produce cellular effects, HG- nust bind to its
receptor, c-Met, a recepimﬁlymiﬁi@c_bm@m@s nrRrMdel

expressed heterodineric protein conprising of 5 IC|IodaIton (1cDa)
a-subunit and a 145 | cDa | 3-subunit (Maggiora et al., J. Cel

Physi oL, 173:183-186, 1997), is overexpressed in a significant

per cent age of human cancers_and is lified durin% the transition

bet ween primary tumors and ﬁ@ﬁ%@‘%‘ysf LD THEANYEN TEMcer s in which
c- Met over exgogapi omhe §re¢eﬁnhiéﬁa&rﬁ@1ate@€d gl?:omﬁk'{lseﬁﬂgslﬂﬁﬁhtérk Bt &0, 19

gastric adenocarci noma, renal cancer car ci nonm,
col orectal cAREBon also prquidesp %‘i’“calb’r%FW*B@M&@POSIQOPWWW&WEéie

pancreatic c aﬂmﬁd‘und:%fdhdiﬁﬁﬁﬁdn 03 Befods SFubB theSoBbRRiohd R kleGRLERRI ¥

at heroscl erosj s ag l.ung fibrosis. [0003] Accordingly, there is a
great need tJ%dE ¥ onpounds .useful as inhibitors of c-Met protein
| ci nase receptor. WD 2007/ 064797PCT/ US2006/ 045847 SUWNMARY OF THE

| NVENTI ON [ 0004] 1t has been_f this invention,
and pharmaceutically accept gﬁ%#ﬂ%ﬁ@ﬁ@ are effective
as inhibitor $00@2] c- pratocmcgtm(ﬂh«ﬁgdoya{c}m@lmnm&nﬁ h-ﬁﬁatfeﬁﬁtbﬂdf &5 saREpounds
having the far har uti C acc tabl e
salt or pr odr ug t %r%f]ﬁ(d reﬂia}elv%g%cﬁs %‘r’fm’i_%ﬁ%{ 1 inducing
defi ned her eimitogn@8O5K Ehlbmptitire Nfvrider, H@@rmmsnﬁb@tagihay m&ﬂaﬁhg cal
conposi tions a | a and. a

phar maceut i cgit”ilg‘ryélé c]gllv#g) I eo@%ﬁ?xﬁ’%ﬁgglgn aémgy nt -7 °p L“V‘g‘iﬁitocﬁ’rgducia Fellular
addi tion, theffscHpyEGF mmt lzmddwtd@sepmm@s aoﬁfce}ttoﬂa:bmm&glam”sel ebreaiwidslst he

ot ent t hat TRCRCEi B pEIHE AR roie 0EL 1o 0o 8] el Slshouapa fues
t her apeut i cal@glﬁeﬂfumb(M%loda)@el Of Cell ElpwipbirTd: 1®3 1$60 wmb s dv,ereQ!Sres%ed ina

phar maceutic [ eof BRI.EF O: THE FlI GURES
[ 0006] Fi gur eg?ﬁ%ggge%éﬁa enoéfr a SR B oy gcﬁ tt"iaBﬂt‘ Fetween
triazol ot hi aﬂmmhwrsﬁndm@smnwe’mewmmﬁ cmmmdtﬁc}:od Meosvistekpresslonds and

| -d). [0007] 0 t ound 2. 000 e
S R e i e A
schene for thag W@Wﬂa@ﬂ@mﬂ@fcampm posihte pgmmdmmemen iwér hmcemya&menm
(conpounds ofanfQr f ounds
of formula i. g&gragg%%ﬁ%g%ﬁesgo isgdrlgr?u ghcg{%gdv\ﬁﬁe%c é’sxiqg %Iuncﬁ %Sﬁs
[0010] Fi gur el0803 howhccprdinglyy hetsdssd areasheaddopoisiod Cd_lﬁ}ﬁmm!sﬁﬁéﬂlj d§|ugnlmar36)f
shows the syniResbeinQfina 14pd 190. [0012] Figure 7 shows the
synthesis of conpound 206. [0013]Figure 8 shows a general schenme for
the preparation of triazol othiadiazines of the invention (conmpounds
of formula I-e and formula 1-g). Conpounds of fornula I-g are
conpounds of fornmula I-e where ItH' is hydrogen. [0014] Figure 9 shows
the synthesis of conpound 541. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
Definitions and General Term nol ogy [0015] As used herein, the

followi ng definitions shall apply unless otherw se indicated. For
purposes of this invention, the chemcal elements are identified in
accordance wth the Periodic Table of the El enents, CAS version, and
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with one or nore substituents, such as are illustrated generally
above, or as exenplified by particular classes, subclasses, and
speC| es of wigwoiggyenation. It wll be appreciated that thHer/pdhaaRsse?
"optionally substituted"” is used interchangeably with the phrase
"substituted or unsubstitut edSUMMA@‘@m"BE:EmWTI@Nﬂ substittited,"

whet her prec by r na not, refers to

repl acenent g@&ﬂh i ﬁ]ar%g%egl fﬁgngr%%g' (éo(r:]])n rog%éé 5&% s pypntion, a@taﬁ}li’f%ye
with the radla@edptabfe camppeEmns thexdoﬂarbsﬁe@u@nﬁahﬂbﬁﬁﬁﬁ&-l\@éthﬁbmcﬁ@m the

i ndi cated, an, may have a substituent at
each substl tut {Zéeno%%dsdle &#%ﬁéds%ﬁﬁ%tpgap en nore than one position
in a given structure can be substituted
substituent selected froma specifird
either the sanme or different at each pﬁ itjion. [001' 7] As descri bed
herein, when the term"optionally subs ted" precedes a list, said
termrefers to all of the subsequent suhiltutable groups in that
list. For exanple, if X is halogen, opti orfal (I3 substituted C1-3 aI kyl
or phenyl; X aRynDe.&LHR8Y (QRIRNal Y prokil | o
optionally subs%él tutaed phgﬁy% é‘% Dy% ?%ﬂe}eﬁﬁ %ﬁ%rr@r%cﬁ)c%{“l (:I)‘na)lll
substi t ut ed" 2PM g dedingd hereins aj d termalso refers to all of the
subst it utabl %tﬂfs Upﬁ*hb ﬁv&ﬂtﬁn%é&ﬁ:ﬁwh&sﬁﬁ:&%k%&l 04 éﬁbéa]%dt ﬂﬂhﬁ;&ed
For exanple: if hal ogen . , i reirn

optional Iy s&B@P?%ﬂépE@nwahnd %Rhélﬁl%tﬂﬁaU&PC@Pﬁblkyman@ﬂﬂp'h@nqﬂvehﬁaly be
optional 'y subgtibd, me%emonbmvﬁ&s hleme&hﬁh%ﬂ&gme&@ﬁ%%ﬁxt&gn@%ﬁé nary

skill in the art, groups such as H, hal ogen,

OCF3 woul d ndfoliEativedistatedoniion gdisoisyingmations thaidptiedes thasappl gr oups

I'T a substit uesinistea@y Githe flticslalihtedpeki@allPeilive dS Ut b& ?ouﬁﬂ o8 i efl RS
"optionally stituted," the substituent radical or structure is

unsubst i t ut e&pBTrﬁ’Gie@F FPRPsEiPR et substituents envi si oned by this
invention are preferably those that result in the formation of stable

8{30(7:?8[3“4(7:gl7llycfl'/63§281)g/ 82?@%@@65@@”&@&&@%&@@% 0 conpounds

that are not substantially altered when subjected to conditions.to
al l ow for thé0d6hr oligate lshowalegenerel sohemedfncthe prephaiona bf tyipzdldiigihdiazoles of
[ ecovery, - PUblelifialiBomAllas3Gdihae PREPLgTOr € Of Lhe pur poses

di scl osed herein. , a stable conpound or
chemical |y f&48Yb e%ﬁ?ﬁ?@h@t‘ﬂs mssmﬁe%ltmmpeund@t substantially altered

when kept at @os]ewpgfgatetsrsﬁo@sfmé%h%st &3tpoln st he absence of noisture
or ot her chem cal ly reactive conditions, Por at | east a week.

[0019] The t efiP09ly| | Bisurcidshowya eeaprplspbemedorhopraparation of fsiazhlapgridsizines of
means a st raﬂﬁfﬁventt&ﬂ@énﬁboﬁhds%fforﬁ{ﬁg EHNERa) 19 ran@mﬁem% é&%ﬁh&s%ed'

or —substltu%O drocarbon chain that is conpletely sa urat'e
that contain “ES‘H]é‘ &rarWPjé’oﬂﬁi‘FPEfoB]F“lﬁhEét’ﬂlﬁﬁeﬁt |1~°011Ydml8PH ess ot herwi se

speci fi ed, ataomb]at | BiglleGURSW R EyAIhBsislof2Bm! g@tﬁle@ﬁs atoms. In sone
enbodi nment s, ups, contain 1-10 carbon atons. In other

embodi nent s, {@F }pha ’igli"e%rs toRtssiTetronreaipdh atoms. In still

ot her enbodl [oemnt]s, Eﬂguﬂahahmﬁstgg@umsmmb@p@huaz@g carbon atons, and in
yet ot her errgﬁg# L(?hatl C S cogt ain 1-4 carbon atons.
Suitable ali ] %’ﬁ‘dfﬁgé A S5Peal sphpme prdhe Ryeparating pldagolpthigdiazeay ofor
branched, s uﬁsﬁn@nﬂ@({a@@mﬂﬁ@b&iﬁaﬁlﬂ 1@ dnddobith I-g Rl doafBitdds oPforilih £y a!
gr oups. Further e rggl es 1o aI '{2«52?" 3’? oups include nethyl, ethyl,
propyl , butyf® 3%‘% wlaile SG 1s %ﬁge‘l and sec-butyl. The terns
"al kyl " and [(10!34]prergwreQadestbe@ﬁthbbﬁﬁdchﬁﬁ@m&MIare i nclusive of both
straight chain and branched saturated carbon chain. The term

"allcylene,"” as used herein, represents a saturated dival ent
hydr ocarbon group derived froma straight or branched chain saturated
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th nore than one
p, the substituent may be




[ 0030] I n sone enbodi nents, an aryl (including arallcyl, arall coxy,
aryl oxyal kyl, and the like) or heteroatyl (including heteroarallcyl,

het er oar yl ald moxas479and the |ike) group may contain one B¢/i900686/045847
substituents. Suitable substituents on the unsaturated carbon at om of

an aryl or heteroaryl gr QETAIREDDHSCRIEIIONEE THRINVERIION ;

1, 2- et hyl ene ene |oxy phenyl (Ph), optionally
substl tuted V\AB'g ?S‘ém& %?@%alﬁe”"tmo Sl | y substituted with R;

- (Cl - 12) 1- 2( PlP15] optdsed heyois, st llewinedbimitiohs dRall aplyl rlebd. §tbvise

Rec( 9 R - AT o gl o g htemen Repaidpbinn

- NRg NORg( 0) N( 1®cgr@ance wRRNRCEO)ART ableGf (e Bléd)es, €% Qérﬁblg Ghdhd Fafiibook of

- OC( 0) N( RL2: %%823 %ﬁ%&é%@%@&g@ "tidﬁ&% %F‘?eralse °?°3§@1)‘°3R
-S(0) 2N(R) 2; Gh@P@VR@m deNR@(dG# 20§eR)i@ ChonNiRS( 0o Ras Schl(m}ﬂwersny Science
0T N R s g AP s bR i, s ™
(5-10 nenber dﬂ%@n@dmbﬁd |, pils) Joho Xéiley @1Spubaieonl dixa0 1, Gelentirtl combieyds,
-L-N®2, -L- CNypictlar, %&eb ?53% attf%irbprtlé%’re ybstituents, on the sanme carbon

or on dlfferent ca The carbon or intervening
carbons to wiP@i8] t héys dam@bmﬁmn cfropornds 0B tHe inventierme opu@ﬁtljdbeastuedxtuted

unsat ur at ed, @t Jpabt 1'.13@116: stsﬁfﬁEﬁ{% @"IRG%CAS L Bt %:gergﬂai ablow% glbas exmh%gcll g

group in whlch up to three net ene units ar aced
-NW, -0-, - $ﬁmcule( qgsers, subPeEw) and spaCie@)ithe invenGoD) It will ﬁ(@pﬂ&htpd that the

O)NF-, - NGk i o 0 ONH- |
S0 2n - N0y se s e el v B e
- NRC{ 0) NR, o'ef(% wﬁ\mﬂ term ms(tm)tmwhethm(s@)@wp term

- NHS( 0) 2NR-, UIMB&IQ{) %{\B)‘t; refer(iQ)ve rep%emei( Qf)o%e or & hﬁ'ﬂ@% &l PhiGR

occurrence of BY i8S.i ndependent |y ‘sel ected from opt 1 oﬁwﬁy

substituted GEETEPipHHsrpdical %%P%ﬁﬂgﬁbsfl@ﬁéd%leﬁ@ﬂ@%méﬁc@@ﬂ,

het eroaryl ohplighey aoMahied gl’bhﬁ"ﬂay IRRE Y5ttt 21 Ch BBt ie pokfiBh of the
|ndependent occurrences on_ the sane substituent or different

subst i t uent s EFPBk R W@&tﬂaé’r"nﬁﬁ?*?@%a HY Bri{rayre sampr whstisehwift meroup

i s bound, fOItH‘ﬁh&néSsuBstﬁﬁdﬁb&!e@ﬁd ﬂﬁﬁl&rsﬁ&ﬁﬁhﬁoup ahe/dubstdenBhERQRNY e | NY
or a 3- to 8- rrenb%ﬁfg nig ciglk ring, wherein said heteroaryl or
heterocycl yl ¥y Has tege Dﬁ%‘@éroat ons i ndependent|y sel ected from
ni t rogen, oxy@é‘m} O¥s Sesefibid. hefpy, vhihathe @i ptid 8P bihs@BerNGeRidsNRL | C
TR E et o R A RS HE—
-NO2, -CN, @(I:@)o@m, opt@(n@ujﬂs(u@ﬁmtai G:lp.la&pl c@)ahenyﬁ(ﬁhﬁiﬂﬁ e&halopmﬁany c), or
of Ris unsobopifist ST LR 8ok onbRA AT il G Balinel Or OP
het er oal i phaﬁﬁb@ﬁfgﬂed)tﬁgllowa lamonid taroaiab rﬂfermbtaﬁroﬁﬂrﬁ(sﬁhsﬁtufabl&grdﬁﬁyth ain
carbon of - anTarishia0bBer Rl it Rapbild 5180t B SR APt

carbon of an phatic or heteroa | group
het er ocycl i ¢ Whraig ais epticapbcsubstitdtedim Jf‘hb@éaoth Gztsaﬂcybzlmd\pheﬂ’ybmétﬁ Hme

unsat ur at oo Garan A RLIBELOBIX) WU RRY AR 1LY

i ncl ude the foll ow n?qg
=NNHC( 0) O( al Ry H, 1 Pasm;z@&;w;ﬂ PH, erOCIRrouldmivebeingadsd b&@ﬁsensey are

i ndependent | ymsmgs&.;a@ﬁ ol 1Y SHRGSD ¢ bic8br Qtﬂ}c'tu%‘f? bééd&%gé ggﬁn%g

aliphatic. Optional substituents on al1 phatic
sel ect ed frorApifpally subrfiipied)” the Saﬁ’ﬁﬂb‘h%ttﬂld@f«)al or SWDUJIB fo unsubstituted.

e RS I A B o

al i phatic), eimeyiipthe fomaloyafealic at dhpmigaliveipasiblaiopipnids 4Eh tpietstable?,
-0(hal 0-Cl14 aliphatic), and hal o(Cl4 aliphatic), where each of the
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WO 2007/ 064797PCT1US20061045847 100361This al so applies to nultiple
ring systenms fused to optional ring systens (which would be

r epr esent eghgodlitoed | i nes). For exanple, in Figure c,pefiSo@Nisss7
optional substituent both for ring Aand ring B. | A B Figure c
10037] | f  howe#sased hepoin, raferegty compenmdsithed apd ot substgmeysamcemh sirtamed to
different sub r n t hen,

unl ess ot her Wé%g&g‘:%géél% me]; éﬁﬁﬁéﬂglgtd?t'?ﬁ&g 5 %%21 ’rdé‘aélgfﬁfovery’
substitution mnlﬁpmn,ranﬁgsetfor leocmoxetof ths palusbaethtecdoseﬂ:bfrremthome in
Figure d, Y i [FelnK| t I is an
opti onal subs??@gg%t%’f or r&: (‘)rémiglgﬁ Eﬁéﬁﬂ@%?&“lﬁﬂag@ﬁ@ﬁ@ﬁ#‘es%tls not

ot herw se st a&ledanhsﬂymtedmésnmpat@ttmbMebwoaﬁ er latssin thediincd 6f moisture
include all i enant.i.one i ast reomeric, and
geonetric (orgré)(g)ﬁ%l%nr}a |onan)v?°cfng%nrcr’%s’g a%lﬁ struct ure; for exanpl e,
the R and S ci@Atq] gufﬁbﬁmé‘aﬁmnce*acﬁal@h@nnmp,i’as mseuhhceem, thedhs astdhighk)
doubl e bond i @QQ ) d ). .C rmat 1.0

Ther ef or e, m%g e:’tmelr eoél&fé Orglf#chgggﬁt\’esgmeg o s [fsp% od, %ﬂf?@%@?‘?’%mms
di ast er eoner | ®mpiiely Guoiet arittet {tairsoné ormat muts af Jmsaturation. dnlesk ofhbsvise
present conp t i f i nt| The
Perm ~pr ot oot Pag ot o'l Leafid £0Efn alolf, LB amapty itpatis

i ntended to m‘r@ltpeemntani-du@meetrbmmmsg Mo atbsr estpodimants, aﬁpi'ratlegzannml centaiari-8

al cohol , am oﬁ%BQX%'stm 8&’1& hmeﬁtfsca&haﬁggﬂ 91% &Sk a?bo eatoms and
reactlons durlng ynthetic procedures pro ec

groups are d|@§#@§@demh?d@ee§rﬁlpém gWirpsconfRmol- ‘ée@bqneat@so@psabﬂfmlﬁaﬂg@m C
Synthesis, 3 gofdihhf vielphite Mt@ytogﬁr@% 3 brabhbl. ¥R irch DY DaiptfBlefe | S

i ncor por at ed erein by reference. ni trogen protecting

groups i ncl u&élwé@%ﬂyl:aﬁr Yyl &Ou%r%h? lﬁxag;tpéﬁa pSatiphete @enpt chigé methyl,
acetyl, propiggyl fpr opPll Mﬁi/loﬁétl)proﬁyl Bisb, tjfllagﬁﬁ}’iud s&c- EIR*%O Tﬂ@@ﬁﬁsy‘laﬂcylz’ “and the

brom)acetyl tti uoroacety, t'ri chl oroacet

0- ni t r opheno3iEEerls” aspd ler%a{eyeﬂg}msmwéh%wlghac@m @ﬂ@’@eﬁ%é%ﬁuﬂtﬂd

4- br onobenzoydabofciftid m@eﬁﬁ@mkyle&d &Bééﬁ@zlereﬁufébﬂeée%fs'a‘%&tuﬁ%lawﬁﬁnt
prot ected or u&grot ect ed m no acids such as alanirte

| euci ne, pheryfRPAPALROR rﬁIG“‘f@hémF} ar(%mggiﬂrf’@ﬁ%ed g pEradeiydzgarbon by the
benzenesul f onyhovapsfakbByesdsh bdmy| and itkxtRRiflell KL meGHERA BBy sOMBS 1604 Ch

2 Denzyl Xy oot BN - RAOLRBeIZ Y] XY LSOO Ppovaant gt
2007/ 064797 PGTdnkind @BGh Eﬁﬁ&éfboﬂ gﬁnnp) bandnthgOony @ﬁihb@myﬂbon carbon double bonds.

p- br onobenzyl.gx cart i_met hoxyhenz car hany

3, 5-di net hoxylgle%zyl oX ar %So qhemin 2 %‘ﬁ %ﬂféﬁlﬁ %V(‘?’éprﬂ‘ﬂﬁl?f?‘f chajp.
net hoxybenzy Iho’dlymbdn@mub coxﬁamnng Dm ¢t prcltadehhakybeipkylondsy dae rany| |

? ?pSIDI :)Llernrsa‘g%?g & %%mb % nts a cfzvalent %traéﬁhﬁ%h[aglyailgyl linking group.

3, 5- di met hoxy#Edky| "o”kg@am b@nlyhl;phmeﬁimy‘dar‘ydoyodg’bwfhmmd monocyclic C3-Ce

t - butyl oxyca on opr o ar bonyl ,
et hoxycar bo m}lp %%(alrllbé)tn %%)?(é ca? %-# %QP%M‘%%R C %ﬁlglaﬁy B Q&{ ¥t Sontatid
2,2, 2, -tri chlose eendioRsicaf oatpiation Hvemb@gluanda@mpiapc Abah hasragpiglermoiy of
car bo nyI fl kO

adamant yI oxy% g{rl n‘gﬁ“’g&‘g% ﬁ%x 1%%3[%43} ﬁg %%J§@Kﬁ%::]g?ig%hl§ Chz(ind
the |ike, arymgpystem hagﬁﬁawbwc ﬁuléﬁéﬂedefﬂzs} hatmrgrqﬂhemylhﬁfebwwe not limited
benzyl oxyIet iy loydflyl, Uoiddnléfy il ShbatkynGf St §%I£%F£I{phmtg5%dp§l Lyl

and the like. Preferred N-p cting groups are

benzoyl , pi vatdide Cycﬂﬂpmly?bﬁ@@@}ﬁ?nﬂ &Y AnpkyL %HQWEMICP@MWI bethzyl ,
t but yl oxycarcpgmébte](ﬁoc) and benzyl oxycarbonyl (Cbhz). [0040] The term .
“prodrug,” as used Herein, represents a conpound that is transformed
invivo into a conpound of formula I, I-a, I-b, or I-c, or a conpound
listed in Tables 1, 2, or 3. Such a transformation can be affected,
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Feat-Nt N RA4 4 N HAS RA4i p-e--RA6RASHAS 5 RA3RA3RAL RA3 RA4 tilt RA4
[ W\/ N\RAA HN-NNr-j, RA5,041 ; each of RA2 and RAG i s,

i ndependenvloyoosleget ed from hydrogen, hal ogen, -CN, - GdEyOHdus/045847
-C(O)R++, -C(O)N(QO 2, -C(SYN(C) 2, -C(NH) N(R++)2, -0OR44, -0(halo(4

al iphatic)), [00x0) N(h€)t@m “DNocyo"Rudtpideyctyfl fietolday€lddliphatid ) or

MRy N o) et Bttt s o dhr i Vit pﬁaﬁxcgt%r?ﬂ@meﬁa B

- N( R++) 8( 0) 2R#hich exﬁ(oamaﬂ-,zmg memBé® hi2N RidepeddentlPeddocRa hetcRB@mGhd that is

al i phatic option ued with substituepts inde
sel ect ed frorsoRR etegyysr%ﬁl ?%51&1 cog a:ms OW morcaquy ‘R’(.% IP g}l‘t V%Séi %/got
RAI .; or RA3,ar@éaticahat hammmmnsf fttachutxint fo thehegz: oamenb&aﬂaohnfsamm a6

menbered aryl_r opt.j onal | ubstj t ut up. to.4.i,nde nden
occurrences of- bﬂﬁ’}g%e“ rthea i %9 méyciﬁé n%@#e’éoﬁy t\évb%cry%}gg??hp&@%e?reﬁ%éf?‘ﬁﬂc fe”
ring contai nigigipdis themadd foauteen Ging Members &, whidhame bnme@iritlg Remdero tycl yI or

h | b d 3 nde
et oo\ ORI BB LA S R A S LRl
: NE il )C(N?)R* R; C(rmlgiGIRth;: @(s&?ﬂ\l(oﬂ;m)z?} o NRDGIDIOR, N R N R*) C( 0) R

-N(R*) S(0) ZRJ,Q‘)% o%@ﬁgﬁﬁoﬁﬂ%ﬁ%}i@‘%ﬁ“} rgoé,télr‘#‘g‘?)f%}i‘e,fc’lﬁﬁ’i‘?% a

coval ent bondudretystesr?-REahsuird furdmnel, ﬁambyﬂrmmramﬁj Z:twtrhlﬁd:oﬁndqﬁa@é,d or | s a

M th up o5 ool b L S R B K AP, AR
al i phati c, hélﬂélé@rhfﬂe}m ‘ﬁ:)fﬂfl@mow)hdmﬂ@lzmohdﬂ@( ﬁaﬂu@@@hzﬂ-@maﬂmﬂ))
-NO2, -CN, - G} 8R#p lper%z w(ca%&ydfa erifR . el ‘?.5‘?% gTrgﬁn p}?ﬁéﬁdgyhy

saturated carbons of said ehe chain ‘are op

-C(0) - C( O )Pigerdinyl, 3- Pma@m(lppyqqujglm,ﬁ)pyrazo]@(yl))QQ).yrazoIm@rRSmy;azolmyl I-

- N( R++ 0 o Tidin

NE R I-R )C(N( ?:2 P ZF Hﬁlﬁjﬂ"’ﬁ %Q‘) 1, 3= ﬂ}{geﬁﬁf&/ﬁ }p% idi lei ﬁf’aﬁ%ﬁ:@% u(tﬁﬁéb)hdtu& 5.
or 1233 is W Ykmmdﬁo idingly2- améﬁolgqiiarh ‘bmg#a@elpﬂmxé,p%m@mphd;myl

substituted whdihe R)lloﬂfl bie188 Bh el zidki dhlzo12l 534; 3-@ -adiey D) H%ﬁfa -2-ome,
0 nenmbered heteroaryl ring having

car bocyclic -
het er oat ons |“i"iﬁ816"éf Etéﬁlﬂ’qlgﬂ“é"é’ij%ﬂt teEphyingisp W@Bﬂeﬁ?ﬂz@%%@@nbeﬁa‘?ﬁ@@e‘%
or a 3-10 nenpediedirdeii@reicyeleyl ring having 1-4 heteroatons

i ndependent | ected fr ni trqgen, nd sul fur; wherein
each of sai d@?ﬂ hg ‘QJFW’“O& %‘F%?DGGS‘Q/EIPVIO PSR SHETgHEIeshal | y
substituted \phdisbhcmm mﬂfcwemuuaﬂgm;adﬁﬂizemﬁmmﬂa@eﬁ s@muj%%rphos@a&hs

Ih Z ' Ig 2 g e p_e nde nacﬁxiz dg%\é o)‘bagzogas cd.ltl;%‘ea,l B ﬁ'g%fi% AN ﬂ%l%g%t t%f%}]i]ﬁﬁe{cyycim ring,

substituted vrtehanBNe N{BEPhY- dﬁgﬁroeampmzﬁym(m intpgolisliftyl) RNR" G24 Rh)
optionally s -CH2CH2(Ph) optionally substituted
with R - %%@Qjeg%ﬁf \é"é‘y{)] NRC(0) R, - NRC(0) N(12) 2, - NRC(0) OR,
-NRNRC(0) R, {0NRMRC( BhdNgiR) zlpsmmmmﬂ)s@cﬂ;ereiﬂ(n&m(tﬁh)t RmoieB( i ChGryrR,
-C(0)OR, - %}a% -0C(0)N(R) 2, -S(0)2R -S(0)2N(R)2,
-S(0) R, NRS?%')J) %ﬂ RS(O)ZR -C(=S)N(R) 2, -C(=NH)-N(R) 2, or
- (CH2) yNHC( 01@25]\/\hem hqnw‘ail@XEL Db“tlzlloalml ” eswseRhdreigetisto analki erospre

' phat o) SRR SRathch TR gy U PR o

i ndependent | Wﬁ%éﬁfé@,ﬁ@@ "} fte@m hal ogen -R, -OR -SR, -0C(0)(C15
al i phatic ti 1 b U 20, “
occgr r enc)es g? 29JI01 %gﬁ%hﬁé{%ﬁﬂ otr?galgl ﬁbs&‘#?tﬁﬁg&a%b%et e@ﬁﬁ%bﬂ?&y or

i ndependent 8&ex¥ ?%h@:@e By heRsubst(t@erv;tb PP oT@perd lstngen gtome @eut@rm ed

with up to ftﬁé@o ﬁidﬁ&g@ﬂ@?t ogaurrences of -R -N®2, -CM -N(R)2,
-NRC(0) R, NRC(O)OR “NRNRC(0) R - NRNRC( 0) N(R) 2,
-NRNRC(O)OR C(O)CHZC(O)R -C(0)0R, -C(0)R, -C(O0)N(R)2, -0C(0)N(R12,
-3(0) 2R, --S(0)2N(R) 2, -S(0)R, -NRS(0)2N(R))2, -NRS(0)2R, -C(S)N(R) 2,
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with the proviso that when LARA is -S-Cl-19-pyridyl, then LBRB is not
-S-CH2-pyridyl. [0043]1n one aspect, the conpound of fornula | is a

tri azol ot hiveboez@h@7 having the formula: NtS RB (I1-a). [fO4dd2béb045847
anot her aspect, the conmpound of forrmula | is a triazol opyridazi ne

havi ng the foitfflla: TheterN “GryRais¢dBildRBt adpart off 0 Odide} nnietree indfatmdigi, rent |
P2 is hydroge 4614 % I ct., t.he.co f,.formula
| is atri azolragatnkogg’d ?%izalyyr%ééﬁ%u%(@i %ng@ ﬁ% ? Igor%?’r(iﬁcat?myﬁhc’ Elg&)%%%%c g@]f?fgﬁi}c

[ 0047] | n one mEngsystemerving Rtotal of six tnyfdwinge ring mWbers, wherein at least one ring in

2007/ 064797P 4 I t her enbodi . for .an
conpound of fc%é #’Eﬁgﬂ?ég?‘?%’ %Fgrglgé%b r@-g?l?tgf_ﬂ@l{ersn Seret eOS} T olgn%mbaer%ffi. 2
al kyl ene, optthdhas 4 smzepraitiof aitaclinent tolthelrest oRbAMmolbae.cThe tond‘ant” oot te

b f i i s 3 | d i = M = 3
B0y, o “ael S ER AR AR b e
- 0( hal o( Cl4alibghpetzia » and enthragede.C14 al i phati c, h of which
op§ onal y gmaﬁisp tﬂfﬁi&f‘&gﬁa&gﬁ& &m%%%ygéé%éggg@z%%éédem ly

| ect ed f . -OH - 4 +, = , -CN, - -H) 2;
tvo RLA t oget heeoonikyhitordbrtaowrislbon, aebmiamoncso8pyclindsydic dng.
TNOLO) (RS0 O o MR OB 0 DA ek B ) e

together on the same Carbon atomfor
et hyl enedi ox ¢ysteip lsaioregtisy At keass @ig firieon thespsigr extdinsehe diemarh betfrodtboni ng

l'inkers: CH3GQHR NMachRAGS YR Qe 1046 H rﬁg‘me{nggré %tﬂat(ﬂ%ea ﬁ%&é‘?@ﬁﬁéﬁ%?t
for a any conpound of formula I, I-a, I-b, or I-c, I's selecte
from RA2 RAZUmGRGeRiAs thragst af the moleculere oy hetpgoar@Adnag bp ised NRAG . RA4
4 NRA6 ; interchangeably with the term “heteroaryl ring” or the term “heteroaromatic.”
[0029] Further examples of heteroaryl rings include the following monocycles:
2-furanyl, 3-furanyl, N-imidazolyl, 2-imidazolyl, 4-imidazolyl, 5-imidazolyl, 3-isoxazoiyl,
'4—isoxazoly1, 5-isoxazolyl, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl, N-pyrrolyl, 2-pyrrolyl, 3-
pyrrolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl,
pyridazinyl (e.g., 3-pyridazinyl), 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, tetrazolyl (e.g., 5~
tetrazolyl), triazolyl (e.g., 2-triazolyl and 5-triazolyl), 2-thienyl, 3-thienyl, pyrazolyl (e.g.,
2-pyrazolyl), isothiazolyl, 1,2,3-oxadiazolyl, 1,2,5-oxadiazolyl, 1,2,4-oxadiazolyl,
1,2,3-triazolyl, 1,2,3-thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,5-thiadiazolyl, pyrazinyl, 1,3,5-
triazinyl, and the following bicycles: benzimidazolyl, benzbﬁlryl, benzoﬁﬁophenyl,
indolyl (e.g., 2-indolyl), purinyl, quinolinyl (e.g., 2-quinolinyl, 3-quin01i11y'1, 4-quinolinyi),
and isoquinolinyl {e.g., 1-isoquinolinyl, 3-isoquinolinyl, or 4-isoquinolinyl). .
[0030] In some embodiments, an aryl (including aralkyl, aralkoxy, aryloxyalkyl, and
the like) or heteroaryl (including heteroaralkyl, heteroarylalkoxy, and the like) group may
contain one or more substituents. Suitable substituents on the unsaturated carl;on atom of
an aryl or heteroaryl group include: halogen; -R°; -OR®; -SR°; 1,2-methylenedioxy; 1,2-
ethylenedioxy; phenyl (Ph), optionally substituted with R°; -O(Ph), optionally substituted
with R®; -(CHz)12(Ph), optionally substituted with R®; -CH=CH(Ph), optionally substituted
with R -NO; -CN; -N(R®); -NR°C(O)R®; -NR°C(S)R®; -NR°C(O)N(R®)s;
-NRC(S)N(R®)2; -NR°C(O)OR®; -NR°NR°C(O)R°; -NR°NR C(O)N(R®)s;



RRA2RA3.,,,}1 1RA3. . ", .. ... k )1/4 1Z NRAO. _ ; 31/, -"" N 0-5".

N- - RAGRAG. ey e A,l"ONRI'ONI R."'RA5, RA5;
or RA5 [OOSszlzmomg);tglﬂer enbodi rrent for a any conpound ofpd@idtudeRadss?
l-a, I-b, or I-c, RAis selected from WO

2007/ 064797 PGRRUSROOE)ORS SA(D)CANET } E@)CHICIOMS Oa:(m@ndsc@jm ou:(ls;moa B

carbons o WHCENR R R BB FoHa N HomeCah e ® &(@pwm or

RAG RAg (1 RA e O e s NSRS

N-2r. Fi A7S. - NB!‘WP)zR" M@R?)R"a\"@&\NWRdzamiﬁb 2NHC(ORONLAR Y -L-NRR; -L-
SR?; -L-OR®; -L-(Cs.y9 cycloaliphatic), -L-(Cs.10 aryl), -L-(5-10 membered heteroaryl), -L-
(5-10 membered heterocyclyl), oxo, Ci.4 haloalkoxy, Ci.. haloalkyl, -L—Ndz, -L-CN, -L-
OH, -L-CF3; or two substituents, on the same carbon or on different carbons, together with
the carbon or intervening carbons to which they are bound, form a 5-7 membered '
saturated, unsaturated, or partially saturated n'ng; wherein L is a Cy¢ alkylene group in
which up to three methylene units are replaced by -NH-, -NR®-, -O-, -S-, -C(0)O-,
-0C(0)~, -C(O)CO-, ~-C(0)-, -C{O)NH-, -C(O)NR®-, -C(=N-CN), -NHCO-, -NR°CO-,
-NHC(O)O-, -NR°C(0)0-, -S(0)2NH-, -S(0):NR°~, -NHS(0),-, -NR°S(0)z-,
-NHC(O)NH-, -NR°C(O)NH-, -NHC(O)NR°-, -NR°C(O)NR?, -OC(O)NH-, -OC(O)NR®-,
-NHS(0)zNH-, -NR°S$(0);NH-, -NHS(0),NR°-, -NR°S({0);NR°-, -S(0)-, or -S(0)z-, and
wherein each occurrence of R° is independently selected from hydrogen, optionaily
substituted Cy.¢ aliphatic, an unsubstituted 5 to 6 membered heteroaryl or heterocyclic
ting, phenyl, or —CHy(Ph), or, two independent occurrences of R°, on the same substituent
or different substituents, taken together with the atom(s) to which each R° group is bound,
form a 5-8-membered heterocyclyl, aryl, or heteroaryl ring or a 3- to 8-membered
cycloalkyl ring, wherein said heteroaryl or heterocyclyl ring has 1 to 3 heteroatoms
independently selected from nitrogen, oxygen, or sulfur. Optional substituents on the
aliphatic group of R® are selected from -NH,, -NH(C.4 aliphatic), -N(C).4 aliphatic)z,
halogen, C;4aliphatic, -OH, -O(C.4 aliphatic), -NOs, -CN, -C(O)OH, -C(0YO(C;.4
aliphatic), -O{haloC,.4 aliphatic), or haloC).4 aliphatic, wherein each of the foregoing Cr4
aliphatic groups of R° is unsubstituted.
[0031} In some embodunents an ahphatnc or heteroahphanc group, or a non-aromatic
hetelocychc ring may contam one or more substituents. Suitable substituents on the
saturated carbon of an aliphatic or heteroaliphatic group, or of a non-aromatic heterocyclic
ring are selected from those listed above for the unsaturated carbon of an aryl or heteroaryl
group and additionally include the following: =0, =S, =NNHR", =NNR"),,
=NNHC(O)R", =NNHC(0)O(alkyl), =NNHS(O)(alkyl), or =NR", where cach R is
independently selected from hydrogen or an optionally substituted C¢ aliphatic. Optional
substituents on the aliphatic group of R are selected from -NHz, -NH(C1.4 aliphatic),

-7 -



, RAG '"lcii\,"%-%L 1 U... ---,ni---4"--/ 1, N-4 --, RA7 ,
SARAG4 |1 N FiA7 RAO 0O \XAO.INiIissRAGOA, O, wherein the
4- po;i ti onw@f20bgsfotrng defined by RA is as indicated anggr/eeats d2ésir
i's, independently, hydrogen, a, -N(R)2, -NRC(0)R, -NRC(0)NW 2,
NRCO2129, - C(NCH2AGOREHR):, hali@ed, IC;+ al)@&lﬁlicc((ﬂi ,1Q(Cr GlifhptR), -I\QQH\KF]R)(@)OH,
-S(0) 2R, - . each . IS,
i n((:Ie)pendent I yaﬁﬁéé 1515%?);%%)&% é@ﬁﬁ&ﬁ%@ax C%QMQ}“‘E‘%PM“ 2

- C(0) N( R++) 2, -O(@(SEN dRpHat), aad]édl&@ﬁl\(dﬁ)ﬂ?a,tw)& ORere | %;ch(b(f ﬂﬁqlg(rgl)@?% Clj aliphatic
i phati o)), GOk B SR AR ol Bt 2oec OGO 5 vie e
- N( R++) C( 0) N(ﬁg’%s R E( 8B5S g
NG X)) B
- + ++.
group opti ona ??%ﬁ%@%ﬁeﬁfgﬁ N&Eges%égtgm?uengs I'ndependent |y sel ected
from hal ogen, (00, -ISRme AR dimeElN, Optlbd(amkﬂi}tﬁk,len@‘on-thd(l@‘@eﬁ)afﬁioﬁ ar@mnedic

h RA9 is, +a c,

hal o(q] 4 a .*})%af’?‘“%‘ﬂ%e%&d%" A e
and RA4 i s OHC(OYBBG®IRNA wmeﬁ(@@é@p‘heC(mNﬂ@os@(ﬁéﬁmmmn

0054] I n anot F@Z’?  Qn C
E)r I ] LB is 2& co ent Qh&ﬁ? %/en’ Eglrgragb%gﬁ%{bsmg gg"lé‘fé? phadc %ﬁmnan?
anot her enbocﬁuhﬂélﬁﬁﬂdfnbpnﬁwﬁwﬂr)wwu@i G(Bh)nmbanaﬂy Subsaruteld-—ﬁﬁv(Bh), Fe, RB
is selected fapasaah;asubgﬁ@ee@ DR Leh 8941 Bl CﬁBngfiﬁgto A ' S

i ndependent |y, hyd rogen or I n anot her
i nvention fedingpstiuty éémﬁdw@wb@hﬁﬁe@ﬁyfﬂlhénghm one to four

heteroatoms independently selected from oxygen, nitrogen, or sulfur, or, two independent

occurrences of R¥, on the same substituent or different substituents, taken together with
the atom(s) to which each R* group is bound, form a 5-8-membered heterocyelyl, arvl, or
heteroaryl ring or a 3-8 membered cycloalkyl ring, wherein said heteroaryl or heterocyelyl
ring has 1-3 beteroatoms independently selected from nitrogen, oxygen, or sulfur.
Optional substituents on the aliphatic group or the phenyl ring of R* are selected from
-NHa, -NH(C4 aliphatic), -N(Cj4 aliphatic),, halogen, C,4 aliphatic, -OH, -O(Cj4
aliphatic), -NO,, -CN, -C(O)OH, -C(0)O(C, 4 aliphatic), -O(halo(C,.4 aliphatic)), or
halo(C)4 aliphatic), wherein each of the foregoing Cialiphatic groups of R™ is
unsubstituted.

[0033] As detailed above, in some embodiments, two independent occurrences of R°
(or R, or any othervariable similarly defined herein), may be taken together with the
atom(s) to which each variable is bound to form a 5-8-membered heterocyelyl, aryl, or
heteroaryl ring or a 3-8-membered cycloalkyl ring. Exemplary rings that are formed when
two independent occurrences of R° (or R', or any other variable similarly defined herein)
are taken together with the atom(s) to which each variable is bound include, but are not
limited to the following: a) two independent occurrences of R (or R, or any other
variable similarly defined herein) that are bound to the same atom and are taken together
with that atom to form a ring, for example, N(R®),, where both occurrences of R® are taken
together with the nitrogen atom to form a piperidin-1-yl, piperazin-1-yl, or morpholin-4-yl

group; and b) two independent occurrences of R° (or R, or any other variable similarly
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of conpounds listed in Tables 1, 2, or 3. Table 1. Conpounds of

formla la

123 456 N,CIN, NN S HO HO\yS H3CON. HHsCO S N, H

3536 N, NlwoNooMehdot(N-4 HO CINitSO \--ONits N, N, H Sl Gcr/oSsfiudsss?

defined herein) that are bound to different atoms and are taken together with both of those
atoms {o form a ring, for example where a phenyl group is substituted with two
OR®

OR® _
occurrences of OR® ks » these two occurrences of R® are taken together with

the oxygen atoms to which they are bound to form a fused 6-membered oxygen containing
0

ring: % G | It willbe appreciated that a variety of other rings can be formed
when two independent occurrences of R° (or R', or anty other variable similarly defined
herein) are taken together with the atom(s) to which each variable is bound and that the
examples detailed above are not intended to be limiting.

[G034] In some embodiments, a methylene unit of the allcyl or aliphatic chain is
optionally replaced with another atom or group. Examples of such atoms or groups would
include, but are not limited to, -NR°-, -O-, -S-, -C(Q)O-, -OC(0)-, -C(0)CO-, -C(0)-,
~C(O)NR?®-, -C(=N-CN), -NR°CO-, -NR°C(0)O-, -S(0),NR®-, -NR°S(O),-,
-NR°C(O)NR®-, -OC(O)NR -, -NR°S(0),NR°-, -8(0)-, or‘—S(O)g—, wherein R° is defined
herein. Unless otherwise specified, the optional replacements form a chemically stable
compound. Optional atom or group replacements can ocenr both within the chain and at
either end of the chain; i.e. both at the point of attachment and/or also at the terminal end.
Two optional replacements can also be adjacent to each other within a chain so long as it
results in a chemically stable compound. Unless otherwise specified, if the replacement
occurs at the terminal end, the replacement atom is bound to an H on the terminal end.
For example, if one methylene unit of -CH,CH>CH; was optionally teplaced with -Q-, the
resulting compound could be ~-OCH,CHs, -CH,OCH;, or -CHCHOH.

[0035] As described herein, a bond drawn from a substituent to the center of one ring
within a multiple-ring system (as shown below) represents substitution of the substituent
at any substitutable position in any of the rings within the multiple ring system. For
example, Figure a represents possible substitution in any of the positions shown in Figure
b.

| ’ ’
—X |
Pz H) % N X
X X
Figure a Figure b



74 N, NN HONitsHO 77 HO 80 86 87 888990 919293 HO N, N,
"NHO N/ N-.",SNitS T CN HN, H 949596 979899 121122123
WO 2007/064797 PCT/US2006/045847
[0036]  This also applies to multiple ring systems fused to optional ring systems (which
would be represented by dotted lines). For example, in Figure ¢, X is an optional

substituent both for ring A and ring B.

(e
Figurec
[0037] If, however, two rings in a multiple ring system each have different
substituents drawn from the center of each ring, then, unless otherwise specified, each
substituent only represents substitution on the ring to which it is attached. For example, in
Figure d, Y is an optionally substituent for ring A only, and X is an optional substituent for
ring B only.
he
| ;\/Z ’ B}x

Figure d
[0038] Unless otherwise stated, structures depicted herein are also meant to include all
isomeric (e.g., enantiomeric, diastereomeric, and geometric (or conformational)) forms of
the structure; for example, the R and S configurations for each asymmetric center, (Z) and
(E) double bond isomers, and (Z) and (E) conformational isomers. Therefore, single
stereochemical isomers as well as enantiomeric, diastereomeric, and geometric (or
conformational) mixtures of the present compounds are within the scope of the invention.
[0039] The term “protecting group,” as used herein, represent those groups intended to
protect a functional group, such as, for example, an alechol, amine, carboxyl, carbonyl,
etc., against undesirable reactions during synthetic procedures. Commonly used
protecting groups are disclosed in Greene and Wuts, Protective Groups In Organic
Synthesis, 3 Edition (John Wiley & Sons, New York, 1999), which is incorporated herein
by reference. Examples of nitrogen protecting groups include acyl, aroyl, or carbamyl
groups such as formyl, acetyl, propionyl, pivaloyl, t-butylacetyl, 2-chloroacetyl, 2~
bromoacetyl, trifluoroacetyl, trichloroacetyl, phthalyl, o-nitrophenoxyacetyl, o-
chlorobutyryl, benzoyl, 4-chlorobenzoyl, 4-bromobenzoyl, 4-nitrobenzoyl and chiral
auxiliaries such as protected or unprotected D, L or D, L-amino acids such as alanine,
leucine, phenylalanine and the like; sulfonyl groups such as benzenesulfonyl, p-
toluenesulfonyl and the like; carbamate groups such as benzyloxycarbonyl, p-
chlorobenzyloxycarbonyl, p-methoxybenzyloxycarbonyl, p-nitrobenzyloxycarbonyl, 2-
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WO 2007/064797 PCT/US2006/045847
nitrobenzyloxycarbonyl, p-bromobenzyloxycarbonyl, 3,4-dimethoxybenzyloxycarbonyl,
3,5-dimethoxybenzyloxycarbonyl, 2,4-dimethoxybenzyloxyearbonyl, 4-
methoxybenzyloxycarbonyl, 2-nitro-4,5-dimethoxybenzyloxycarbonyl, 3,4,5-
trimethoxybenzyloxycarbonyl, 1-(p-biphenylyl)-1-methylethoxycarbonyl, o,0-dimethyl-
3,5-dimethoxybenzyloxycarbonyl, benzhydryloxycarbonyl, t-butyloxycarbonyl,
diisopropylmethoxycarbonyl, isopropyloxycarbonyl, ethoxycarbonyl, methoxycarbonyl,
allyloxycarbonyl, 2,2,2,-trichloroethoxycarbonyl, phenoxycarbonyl, 4-nitrophenoxy
carbonyl, fluorenyl-9-methoxycarbonyl, cyclopentyloxycarbonyl, adamantyloxycarbonyl,

~ cyclohexyloxycarbonyl, phenylthiocarbony! and the like, arylalkyl groups such as benzyl,

triphenylmethyl, benzyloxymethyl and the like and silyl groups such as trimethylsilyl and
the like. Preferred N-protecting groups are formyl, acetyl, benzoyl, pivaloyl,I t-butylacetyl,
alanyl, phenylsnlfonyl, benzyl, t+-butyloxycarbonyl (Boc) and benzyloxycarbony! (Cbz).
[0040] The term “prodrug,” as used herein, represents a compound that is transformed
in vivo into a compound of formula I, I-a, I-b, or I-¢, or a compound listed in Tables 1, 2,
or 3, Such a transformation can be affected, for exaraple, by hydrolysis in blood or
enzymatic transformation of the prodrug form to the parent form in blood or tissue.
Prodrugs of the compounds of the invention may be, for example, esters. Esters that may
be utilized as prodrugs in the present invention are phenyl esters, aliphatic (C;-Cyg) esters,
acyloxymethyl esters, carbonates; carbamates, and amino acid esters, For example, a
compound of the invention that contains an OH group may be acylated at this position in
its prodrug form, Other prodrug forms include phosphates, such as, for example those
phosphates resulting from the phosphorylation of an OH group on the parent compound.
A thorough discussion of prodrugs is provided -in T. Higuchi and V. Stella, Pro-drugs as
Novel Delivery Systems, Vol. 14 of the A.C.S. Symposium Series, Edward B. Roche, ed.,
Bioreversible Carriers in Drug Design, American Pharmaceutical Association and
Pergamon Press, 1987, and Judkins et al., Synthetic Communications 26(23):4351-4367,
1996, each of which is incorporated herein by reference.
[0041] Unless otherwise stated, all tautomeric forms of the compounds of the
invention are within the scope of the invention. Additionally, unless otherwise stated,
structures depicted herein are also meant to include compounds that differ only in the
presence of one or more isotopically enriched atoms. For example, compounds having the
present structures except for the replacement of hydrogen by deuterium or tritium, or the

replacement of a carbon by a ">C- or *C-enriched carbon are within the scope of this
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invention. Such compounds are useful, for example, as analytical tools or probes in

biological assays.

Description of Compounds of the Invention
[0042]  The present invention features compounds having the formula:

,LA /N\
RA /N

or a pharmaceutically acceptable salt or prodrug thereof, wherein

W is -S-, -C(RS)=CRS)-, or -C(R ),8-;

L* is a Cy alkylene, optionally substituted with 1-4 RLA, wherein one or both carbons of
said alkylene are optionally replaced with -O-, N(R™)-, -8-, -8(0)-, or -3(0)s-; and
each R™ is, independently, selected from -OR™, -O(halo(C4 aliphatic)), -SR*", or Cy.
qaliphatic, each of which is opticnally substituted with up to three substituents

A ‘independently selected from halogen, -OH, -OR™, -SR™, -NO,, -CN, -N®R™),; or two
R" together on the same carbon atom are =0, =S, =NN(R), =NNHC(O)R™,
=NNHC(O)OR", =NNHS(O)(R"™), or =N(R™); or two R together on the same
carbon atom form a Cj.5 cycloalkyl, an ethylenedioxo, or an ethylenedithio;

R# is selected from:

2 [AZ .
RAS
oy
- RM7E fj( R 4 RAS RA44 N N RAS

3

RAZ RAZ RA3 N “‘11_
ria_k_x N\mRﬂsm\a 1‘\‘11\1/ N
I i I I RA44 - =N
rare e RA4J4\N/ RAE  RAMCINT “RAG RAS \R(AS
H 3 3 3 ?
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RAs y RA% /'-.11 R },,,_ RABI/J\](‘HL -
N

O N /[\RAB 0 l?lAs RA4 \_&Nz’l’&
R —

2 ? 2

R
RA3 . RA X | / N RAS X
\)\“ | R‘““\* ’ R’*“% i aln e

each of R*? and R4 is, mdependently, selected from hydrogen, halogen, -CN, -C(O)OR™,
-CO)R™, -C(O)NR ™)z, -C(SNER™),, -CONEIN(R ™), -OR™, -O(halo(Cyu
aliphatic)), -OC(ON(R'™),, -SR™, -NO,, -NR™),, -NER™MC(O} R™,
NER™CONER)z, -NER)CO)OR™, -NR™INRCO)R™,
NRINRHCONER )z, NRNRMCO)OR™, -NR™)S(O)NER"),
NERS(0)R™, -S(0):R™, -S(0)NER™),, -S(O)R™, and Cy4 aliphatic optionally
substituted with substituents independently selected from halogen, -OR™, -SR™,
“NO, -CN, -NR ™)z, or -NRCO)R™);

R*is R™; or R™, R* and the carbons to which they are bonded form a 6 membered aryl
ring optionally substituted with up to 4 independent occurrences of R, or 2 5- 6
membered heterocyclyl or heteroaryl ring containing at least one O, N, or S, wherein
said heterocyclyl or heteroaryl ring is optionally substituted with up to 3 independent
occurrences of R ; .

R is -OH, -B(OR*®),, -SR*, -N(R*),, —N(R_"‘)C(O)R”ﬂ -NR*YC(OIN(R*),,
-NR¥C(O)OR¥, -NRMINR*C(OR", NR*NR*)C(O)N(R*);,
NER¥NR*C(O)OR", -N(RHS(O)NR*),, -N(R¥)S(O),R”, -C(O)OR*,
-C(ONR);

R* is hydrogen or R*"

LP is a covalent bond between R® and the carbon to which LB is bonded or is a saturated or
unsaturated Cy4 alkylene chain optionally substituted with up to 5 groups,
independently selected from halogen, Ci4 aliphatic, halo(C.4 aliphatic), -OR*,
-O(halo(C.4 aliphatic)), -NO;, -CN, -C(O)OR™, -C(OIN(R);, or -N(R™),, wherein

- up to two saturated carbons of said allcylene chain are optionally replaced by -C(O)-,
~C(ONER™)-, -COINR™NR™)-, -C(0)0-, NER™)-, NR™C(O)-,
NERC(O)O-, -NR™IS(O)2-, NERHCONER -, -NRHINR-, -0-, -0C(0)-,
-OC(ONR™)-, -5-, -8(0)-, -S(O)s-, or -S(ONER™);
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R is halogen, NHy, or a C).g aliphatic group, optionally substituted with R; a 6-10
membered aryl ring; a 3-7 membered carbocyclic ing, a 5-10 membered heteroaryl
ting having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur;
or a 3-10 membered heterocyclyl ring having 1-4 heteroatoms independently selected
from nitrogen, oxygen, and sulfur; wherein each of said aryl, heteroaryl, or
heterocyclyl rings is optionally substituted with up to ﬁve‘independent occurrences of
RA,

each RC is, independently, -CN, -NOs, R*, or ~O(C;.4 aliphatic);

R is halogen, -R®, -OR?®, -SR®, -OC(0)(C, s aliphatic), Ph optionally substituted with R°,
-O(Ph) optionally substituted with R, -CH,(Ph) optionally substituted with R®,
-CH>CH,(Ph) optionally substituted with R®, -NO,, ~CN, -N(R°);, -NR°C{O)R®,
-NR°C(O)N(R")2, -NR°C(O)OR®, -NR°NR°C(O)R?, -NR°NR°C(OIN(R®)s,
-NR°NR°C(O)OR?, -C(O)C(O)R?, -C(O)CHzC(O)R?, -C(O)OR®, -C(O)R®,
-C(OIN(R )z, -OC(OIN(R )z, -S(0)2R?, -S(0)N(R?)z, ~S(O)R®, -NR°S(0);N(R®),,
-NR°S(0)aR?, -C(=S)N(R®),, -C(=NH)-N(R")z, or -(CHz),NHC(O)R®, wherein y is 1
to 4; or two R together on the same carbon atom are =0, =8, ;NNI{R*, =NN(R*)3,
=NNHC(O)R", =NNHC(0)O(Cy.s aliphatic), =NINHS(O); (C}.g aliphatic), or =NR";

each R is, independently, selected from halogen, -R°, -OR®, -SR?, -OC(O)}(C.5
aliphatic), Ph optionally substituted with up to five independent occurrences of -R°,
-CHa(Ph) optionally substituted with up to five independent occurrences of -R°,
~(CHo)y(Ph) optionally substitnted with up to five independent occurrences of -R°,
-NOz, -CN, -N(R),, -NR°C(O)R®, -NR°C(O)N(R°)z, -NR°C(O)OR?®,
-NRNR°C(O)R°, -NR°NR°C{O)N(R®),, ~NR°NR°C(O)OR®, -C(O)CH,C(O)R?,
-C(O)OR?, -C(OIR®, -C(OIN(R);, -OC(OIN(R ), ~8(0)2R?, ~S(0)aN(R®)z, -S(O)R?,
~-NR®S(0)NR ), -NR°S(0)2R°, -C(S)N(R®)z, -CNH)N(R ), and
-(CHa),NHC(O)R®, wherein y is 1 to 4; or two adjacent R* groups taken together are
1,2-methylenedioxy or 1,2-ethylenedioxy;

each R™ is, independently, hydrogen or Cy.s aliphatic;

cach R* is, independently, hydrogen or C,g aliphatic optionally substituted with up to five
independent occm*i*ences of -NHa, -NH(C) .4 aliphatic), -N(C).4 alipbatic)s, halogen, Cy4
aliphatic, -OH, -O(C;.4 aliphatic), -NO,, -CN, -C(Q)OH, -C(0O)YO(C1 4 aliphatic),
-C(O)NH,, ~C(O)NE(C1.4 aliphatic), -C(O)N(C; 4 aliphatic),, -Of¢halo(C.4 aliphatic)),
or halo(C, 4 aliphatic); or two R* on the same nitrogen are taken together with the
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519520521 WO 2007/ 064797PCT/ US2006/ 045847 Tabl e 3. Conpounds of
formulae | or I-e 531532533 546547548 Conpositions,

For mul at i owe,208@47AgdmM ni stration of Conpounds of the | nvemid00%/045847
[ 0058] Accordi ng to anot her aspect, the invention features

phar maceut i cal nigoggds fonned<ss mévatierddietetodrely o bapetividing havigy 181l a |,

l-a, I-1), or I - | din Tables 1-3 da
phar maceut i cal |%&§8a§é%t a%ﬁ%%%{ r Fﬂgét,é&%) P GVREE et 4k S(‘:IF%EI.’ The anount
of conpound ieaclt Riscodepasiedtlypinsrogén, bponhilyweBitinas ¢S aliptetc, bthabsubsituted

effective to detectably.inhibi.t rotein kipase rticularly c-Met
in a biol ogical 5 ggl 7 %8%%1?(&?{ g oﬁg?tgg?ﬁcﬁ"%‘ ?rﬁpﬂg’il\yﬂjtm“} ggch substituent

synonirrﬂjsdwi t hofr']seiﬂlepfiqnaﬂ}hﬁ}ﬁé‘ti,tutédlﬁ‘bﬁaﬁeI’ofR’f Eﬁﬁd@&ﬁe?@@ﬁi&ﬂ&ﬂ(@% to
one skilled in art. Pr r.a a caonposition of the present
invention is fo&W‘Eﬁ‘tgiélé(clr‘a‘é?ehpgﬁﬂﬁ%ng%clgre%tqlfb?ﬂlpgﬂ%hca'%rp%ﬂ aliphatitdcf Opf

such conposi t i 0N, MYSYOH/-ef@Cab] ylipHatie), TIONIS) 1d(ONI(C, § fhi}pﬁaﬂcﬂventi on
is fornul at ed fgr ?\kgi_@?dﬂn,%shratlon tQ a joatlent [ 0059] The term
"patient," as uSed 1Rhatipe, s alokC14AlRhatc)), oF RF asliphaiclaimivaIR® oand
nost pref er abl yhasdemitbged] 20604 theetlel WitR LS QiREeARRIRG B¢ fdmbdat
certain of the c&g%gaﬁds of present invention can exist in free form

for treatment, %5 r heierp faving &3 Setgraions edenepdeally selested domabl e
derivative thenggdgen ArgRntindgniiug ahlie present invention, a

phat maceuti cal. accept abl iavat i ncl udes it is not limted
to, pharmac et‘ﬁltl!h%léﬁ Hfgl‘“g?c‘@’g Hﬁﬁ%ﬁ@ pt @d&gﬁ@ﬁdg]a?ﬁbﬁ%? tbglf Bt sS-CEapyddydf

such esters, [@H3any Inddeespeaigiieedmpdtndi@Tbmatld Mea WabGRhiHgMIe having the

adm ni strati Nl @ patient in need is capable of providing, directly
or indirectly, a conpound as otherw se described herein, or a.

net abolite or residue thereof. [006]:}\?;\used herein, the term
"pharmaceutical ly acceptabl e sal eriTeflers to those salts which are,
wi thin the scope of sound nedical jud t, suitable for use in
contact with the tissues of humans and¥dwer aninmals w thout undue
toxicity, irritation, allergic responsezand the like, and are
comensurate with a reasonabl e benefit/rifskdrdtio. A :

"phar maceut i gakdly agce N TRADSE AV = ' : r.sal.t
of an ester g? a] corrpoﬁ%%ll(g)@mfs%!ego?nvenﬁ on %ﬁ??ﬁ%%%@g#nﬁggﬁ%{hﬁn
to a recipi efff@es capabl e of providing, either directly or
indirectly, a conpound of this i nve@tip\n or an inhibitory WO

2007/ 064797PCT/ US2006/ 045847 acti me et Abolite or residue thereof. As
used herein, the term™"inhibitory ac&i‘v nmet abolite or residue
thereof' neans that a netabolite or Fg} ve thereof is also an

i nhibitor of c-Met. [0062] Pharmaceutjfally acceptable salts are well
known in the art. For exanple, S ML\Bgrge et al., describe

phar maceutical |y acceptable salts in &etail® J. Pharnzaceuti cal

Sci ences, 66[0#4519, ﬁ%ﬁgemmmtikgisih?g@ggpr ated herein by reference.
Phar maceut i C@Mﬁ% fa\clIcth abl e salts of the conpounds of this invention
r

i ncl ude thos B tepeinsrasnettalp eomnegrgetipanalds o frigariptbiadiesinshasing
bases. Exanphesm@filaphar maceutically acceptable, nontoxic acid
addition salts are salts of an am no group forned with inorganic
acids such as hydrochloric acid, h¥ fyom ¢ acid, phosphoric acid,
sul furic acid and perchloric aci & or wilt h organi ¢ aci ds such as
acetic acid, oxalic acid, maleic acinﬂ\, artaric acid, citric acid,
succinic acid or malonic acid or by Qsﬂ%gﬁother met hods used in the
art such as ion exchange. O her phanfa&&utically acceptable salts

i nclude adi pate, al ginate, ascorbate,Rasparghe, benzenesul fonate,
benzoate, bi ﬁ@‘{?iati‘i’ﬁ borate, butyrate, canphofate, canphorsrlfonate,
citrate, cyd nt ah &Y GPreRsReR” ds ydipgehat e, dodecyl sul f at e,

et hanesul fonate, formate, fumarate, gl ucoheptonate, glycerophosphate,
-I15-



parenterally, by inhalation spray, topically, rectally, nasally,
buccal ly, vaginally or via an inplanted reservoir. The term

" par ent er aly'o 2867/0¢3@¢ herei n i ncludes subcut aneous, i nt raveHQYG/045847

i ntranuscular, infra-articular, intra-synovial, intrastemal,

i ntrathecal , [00@]20%/&%14&91?:9@%%2&%&6@&5@%& bnfbﬁamut[au—b orI-¢, L* is
|ntrahepat|c | S iLQn .or |nfu5|

t echni ques. PF f%é§' 58 hq%m |ongﬁgﬁgigﬁ#faﬁgtéﬂ@ﬁ“ﬁpﬁPTW’

|ntraperltoneaﬂhysdhmﬂm&whneneumﬂmﬂhﬁemmxﬁeﬁhnpe&iabkﬁ—bﬁﬁﬁ@ﬁ@ﬁn&&@h

Cuspensi on. - Theds Aeib BT BRI P Xk SO Gl BP0

t echni ques k mimmtllcmabﬁld verith upsona@y sibstitaipd withl s petuse RYstiticnwitdepaigGently

agents and s = +HSTeH |

250 be a st crrat iRt LaREd D, (OR > R" afy RS S oRbEEn ool £
parenteralIyih@e@pmabbemdmmueﬂlﬂﬁrﬂﬁﬁmfbnFNF&EKOERamp%kﬁﬂﬁoﬂﬂsdIutlon
in 1,3- butans L 0] ehi cl.es and,sol ve

may be enpl oyeﬁ_ are)% jégr %iﬂeér%%gg goltg e:ﬁgﬁo § S FERR gt ?&F‘h%&é
chl ori de sol uwtlodllyl) an efgthintdione, orshethiyleesdithiox Eghnpildssndchirde the following

conventional Iy, eapl oyed as a sol vent or suspending nmedi um 100661For
this purpose, any bland fixed oil may be enployed i ncl udi ng synthetic

nono- or diglycerides. FattycenldsCH£uc ol ei c a0|g{and its
gl yceride derivativesa Je Hseﬁyl péﬁ -0, Snijett abl es,
as are natural pharnace 1ca||y,acc ptable @lls wel asl olive oil or

castor oil, gqe@@Ei alg ¥nd eaabb@;eeﬁtf@paa)ﬁweﬁma @fi%ﬂmi{@fi'aof' orgfeeﬁelsm !

sol utions or suspensi-ons may al so contain a |ong-chain’ alco

di luent or dis&pErEEME such as carboxymethyl cellul ose or sinilar
di spersing agentsgthat are commonly used in the fgenul ati ongaef
phar maceut i cadas .cc.otable dosage horng |

commonly used in

pur poses of for Aation: 67]The pharnac
|“a|nv Iy d n|sterEd I n any
osage or |ncIu |n buvﬂ Ilnltéhgﬁ

capsul es, talmétsi™ aqu re.sol urrons. I n gile case of

clugan emul gisonis d
suspensi ons: CIh oMU se surfgetgnt s, Fﬁ\ s Twe ns pans
Y ‘mAage E@ i kkl%y ncer sN sare
LhRe nmank ~0f phatsaceuti caklsy accept )
conposi tions
tabl ets for oral uge, carrlers connDnIy used i ncludé | actose ‘and corn

and ot her enuye

Fﬂble
solid, liquid, or other dosage ornms nmay also be used for t
orally acceptablje
starch. Lubrlgatﬁng ageng such as nagneS|un1st ate, are also

typically adde n,ha a & *form usefu

di l uents |ncIud tose and r|ed Mrch. Wgn ueous
suspensions ar@’r unred ®orYor Bf® greact i@e Ehgredient is
conbined with enuhslfylng an 5suspendlﬁrg agents. asdesired, certain

sweet eni ng, flavoring or coloring agents may al so be added.

[0068] Al t er nd450k| y [ smiepshoftimeetior e icgmpied pf fpnda Edrpbbi ar lenR™ i5f
this inventiQfedi®dae adm nistered in the formof suppositories for
rectal admnistration. These can be prepared by mxing the agent wth
a suitable non-irrf?tating excipient th& ™ is solid at roomtenperature
but |iquid atr*tectal xt enper ag¥r e afthterefore will nelt inAghe
rectumto rel eag he driYy. Bu mat eJ s incluB& cocoa butte

beeswax and potyeyfiykene glfycdls. W52 "0 64A9 7PCTF4.J S20 47

[ 0069] The pharnHCf“tlcahh 4 ﬁﬁable egnp05|t|o s of Qplsf%p ention
may al so be administeréd topically, especially when the target of
treatment includes areas or organs readily accessible by topical
application, including diseases of the eye, the skin, or the | ower
intestinal tract. Suitable topical fornulations are readily prepared
for each of these areas or organs. [0070] Topi cal application for the
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[ 0078] Conmpositions for rectal or vaginal admnistration are
preferably suppositories which can be prepared by mxing the
corrpounds Wwh Jodvgsdonvention with suitabl e nonirritati ngeEpugdapicRiasss7 Or
carriers such as cocoa butter, polyethylene glycol or a suppository
wax whi ch ar el089li d Fat thamoelmbmtdeqﬁfemﬂajk Eafdih, ok I—qmmelrea&" cbmplty'sesa

tenperature & pel or v cayv, and
rel ease the gﬂg%l %/e ctgﬁr%bo%uh 3%681%% g%F 2 %\%fg%l% arfg‘r%f?ggf)% o "
adn1n|strat|dwkmwwﬂﬂdehdapsmnmmgsd@abtémg, pl||S powders, and

granul es. In such soI | d lgsage forms, the active compound is nxed
with at | east one | % ceutl caI Iy accept abke exci pi eps or

carrier such asgsod te or CI umhpho e Jand/ or a)ﬁa
fillers or extende tms rfse, rel- CB
mannitol, and sili A7c aC| ) bin such s;, foroa npl e, N3 ;

carboxynethylcellu ose, ’alglnates gelatln ponV|nyIpyrroI|d|none

sucrose, and acggba, Clahuneckants suchﬁas gl ycerol,

disintegrating a enhs S ch‘slas --ag al ci u§1 cqlabonate wﬁ]ot ato
or tapioca stargh,|fa g@nl aog,d* cergaa(\n Si | |R@a¥ §<(§
carbonate, e) SOBt hON Werat dil gent sy f|n N
absorption accelerators such as quaternary ammnl u oorrpoundé'e g)
wetting agents such.as, for exanple, cetAXI al cotrel apd gl ycerol
nmonost ear at e, hk{ bgp@ts uchABas n agd tr®cl ay, and i)

| ubricants such &S falc’ c u'ﬂ% atggiagn sidmstedrdte, solid
pol yet hyl ene gl ycB > fsod}; aur ‘;ulf nd M &fur eg¥ reof. In
t he case of capsmﬁ es, tabletg .and p|| , the osa@‘éz fqrnﬁﬁay al so
conprise buffering agents. [0080] Sol i d conpositions of a simlar type
may al so be errp,gLé st fi IR ~L?‘nsoft and hard-filled gelatin
capsul es using suc‘h Iact ose or mlk sugar as well as

hi gh nol ecul ar wei gHt d}o,loyet hyl end , Bhorenlts 4gia6itibher thd Huey dEHEdIRIRAds as
dosage forns of, 1i€ gl et(?r dr agees, capsul es, pills, and granul es can
be prepared wi ¢ gtl gs and shells such as enteric coatings and

ot her coati ln|gsnhul?é‘17 Is, Idepeamicily, hh&o@hpemsr&mzé oate d(oml }JJI\ﬂI"C(thaRCt)z They

may optiona nd, can al so

CO?IYDOEI tion t%aﬁ%@@q g“?@g’%& (ﬂg‘ ,agsg% 95?(9 erft©E5 O(FfPQN(Ro}"

preferential | y,-sio)Re, @Lg)m)pam(t:m th’(n;z bﬁ?@ﬁ,%% 4Qd(ot)p{cact
e

optionally, in a,dela ositions

ed manner es o
that can be §%B&' ﬁdP gnds B‘Mﬁiéqfi’%?néﬁ%?ﬂar@éscgﬁﬂ W R,
conposi tions of- C@)NGR*'DL ACNB)FER TTRY-0R™S 0@ c@TPALRNSE) ﬁ%é(b?}h@"’%z, LdR™,

et oaor i1 by oL S TR SRR R BB oyt ene

gl ycol s and tlheNtmer(R*ri}mﬁﬂ‘é T RER CHIDRIRYS,, m*aNaO“)t@onéﬂ .
The. sol i d dosacdth oPRa vt ¢ AERESOir eyl s2h Sl Qe S T 03"

2007/ 064797 PCT/aliS260 b0l g Bibiallyi shbstifuted valthGhiR AtukES ind@infRtlP Sedfead §dmM t h

coatings and she| ri rolling
coatings and of % i’ngs Mgﬁf &ﬁ%&ﬁﬁﬁh &hﬁﬂgﬂgﬁﬁiggﬁﬁP a

formul ati ng eachR* i, mdxmﬁueéltyj hydroges &) €, [y aphitheodald@e atighapound nay
be adm xed “Eﬁ%uatlhd% ? %& thgrt di l uent such as sucrose, |actose
or starch. S dosage nns”nay al so conprise, as is nornal
practice, additiapal substances other than inert diluents, e.g.,

tabl eting | ulgt and ot her tableting aids such a nagnesium

1 rystalline cellulose. In the case of capsules,

7 1€ dosage forms may al so conprise buffering
agents. They may @pti onglilps g ai n opaci fying agents and can al so be
of a conposition that they release the active ingredient(s) only, or
preferentially, in a certain part of the intestinal tract,
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[ 0090] The invention also features a nmethod of inhibiting the growh
of a cell that expresses c-Met or hepatocyte growmh factor, or both,
t hat i ncl udeeeanriaeti ng the cell with a conpound or comesdbicRIssf
the invention, thereby causing inhibition of growh of the «cell.
Exanpl es of af06sd]l vihaseheyeontphe, RAf slecteddiédri t ed i ncl ude: a breast

cancer cell, a colorectal cancer cell, a ung cancer cell, a
papillary carci noma cell, a pro at r ce Iynphona cell, a
col on cancer E&Y ncre anc ar i ko cel

a cervi cal cance@?, a rv us sb‘ te cancre.rk"Ic

ost eogeni ¢ sar bt cel |, H4 renal,car0|nona,cell Fa hepat © eIIuIar
carcinoma cell, a bl adder cance cell, a strlc carcinoma cell, a
head and neck squanous carC|no r ceII a | anor|_€el |, or a | eukeni a
cel l. [0091] TteChAMyent ian @ es Mbl ting ¢ %,

| ci nase activity i bi o og Ie at ¢T'udes cont ng t he
bi ol ogi cal sanpli'wéh a cC ound onp05|tLe® of tHéL tion.

The term "bi ol ogi cal sanple,” , as used hereln nmeans a sanpl e out’si de
a living organdsn1and i ncl ud§s, ,wi t hout 1'% i tat i cell ¢ Itqyes or

extracts thereg higpsi ed ﬁlal ob fq N

extracts thergof d bl ood liva, ur f ecegsX senmeny=tg rs, or

ot her body fl (Hds%or eXBrQct s theﬂ@BP |nh|b|ﬂﬂbn of .l cinase activity,
particularly c-Met klnase ctivity, in a blologlcal anpl e is useful
for a variety o/ ses |KhAQwn to one of iyt and
limted to noﬂﬂYh 2htmc hed ) ﬁhp esQ Essf;gﬁxﬁﬁgse >

i nclude, but ar i mst, t ol b Lg|ca speci nen Nt

bi ol ogi cal assays [0092] The invention also provides a nethod of ’

i nhi biting c-Mt _Jciznase tivity inp.aspatient, conprising
adm ni stering t e patﬂen a confjoutfd "or conposition of the
i nvention. |ng od@ |a11 tion conprises a nethod of

treating or |essening the severlty of a c- Met-nedi at ed condltlon or
di sease in a P enfn anpiper qnehodintest foptyedinpted offiosmds §'T-apk-b, orI-c, L% is a

" c- MET- nedi atgdhichial co o 8Fr4sed herein, neans any disease state
or other del eterious conaltlon i‘'n which c-Met is known to play a

rol e. The tedffSShcmir 31@?5@6’?1’&{ @abm@éwywmmf fompelp tlenl Iboordie RBn"

al so nmean t hgsRiedics 8ases %ﬁms that are alleviated by
treatnment with a c-Met in |tor uch condltlons i ncl ude, w thout

limtation, cancers, suc Rﬁr gast rlc adenocarC|nona

gl i obast oma, regdal cer, | | éhr' és ma, col orectal
cancer, prostatg\E:;g br f caﬁ%e IlveN ancer pancreatic
cancer, and breast€ nwer ageal ot her pgeol i fer gbd ve dlseases, such as,

for exanpl e, atheroscIeKOS|s and lung fibrosis. [0093]In certain
enbodi nents of he, r esen |nvent|on an "effective a unt" or

"effective dos %% conp hgépﬁ%gd? C%L| “agdept abl e
conposition is thaR>“ urRt & ectlw a%*‘ onmr‘ eni ng the
severity of one or re of thesaforeg@ntioned glsorder sl he
conmpounds and conpositi ons, according to“the nethod of t e’ present

i nvention, may ﬁ\r_dn1n|ste;ET}§S|ng any anount and any route of

adm ni stration eflf est-rde for fdBAg or | essening the severity of
the disorder or di€ease. The ¥xfct anount required will vary from
subj ect to subject ,R°®8epengd ng oR®'t he gpeghes, age, and genera
condition of t %o the severi of the infection, the
particul ar af® fﬁ'f@gﬁnd%IQ#m%HW¥W1§%F§P}%ﬁSIand the like. A
conmpound or conposition can also be adm nistered with one or nore

ot her therapeutic agents, as di scussed above. [0094] The conpounds of
this invention or pharmaceutical conpositions thereof nmay al so be
used for coating an inplantable nedical device, such as prostheses,

~18-



descri bed herein or known to those skilled in the art for the
preparation of anal ogous conpounds. In order that the invention
descri bed fWrmbsidy be nore fully understood, the follawiGosoasgtes
are set forth. It should be understood that these exanpl es are for

il lustrative P05§iosec@xapmleyolif®” aroepniotindeahdlicoingt rued as |imiting
this invention in any manner. Preparation otw.,t ri azol ot hi adi azol es
(conpounds of fornul a [00991Asw§hown in Fi ur 1, a car b(;%yl ic acid of

formula Il is readf t with thiocar y(Hira2|de t heatlng
(about 1700 ¢ CBnHe ‘IHeéfta@‘iJ produce
2007/ 064797P 2006/ 045 4-amno-F 2, 4-triazpd hi ol of

formula M The conpound of formula DI 1s react ed wnth a carboxylic
acid of formul a l:Vm refl uxi ng phosplorus oxychl GMde to prodpte a

conmpound of f L apl - ag) enRA LBl afd RB 3 defi ein.
for conpounds rofil al Oldﬂ)] @ odtice"(’)und or ful a
I-d, where RA a RBis a fined h nfor: npouft™o orrrulal,

the intennediate of fornmula 11 is reacted vvlth anlsothlocyante "of
forrrulavlnDl\/vatr'q”heatlng I addltlon ifor t he pr"é‘paratlon
conmpounds t hafsCi s amis ni c Now bor 2

part of RA, thes oups ca r od usi ngq’i meth

to one skllledln he art or y netH‘f?ﬁ escribéd im U. S, Pa t No,s

6, 939, 985 and 6,559,310, and in U S. Patent Application No. e
20040133028. [0010 Tri azol of,hMli azol e conpounds of the inveption

prepared by thesg nrthods inclide t hose "onpolinds) i st ed atle 1.

Anal yti cal charerlfkat ma A Speprdsgn HCO are

provided i n Tabhe®4¢,Exa Syntl s of oun&() [00102] As
y

shown in Figure 2 2- (’benzo[d]cfll 3] di 6x01- 5+ acetkbc acid (1 raml)
and thiocar bonohydra2| de (1.5 mmol ) were heated at 17 fory,15 mn
The m xture was cool eiéand takemyup in 5% MeOHALCH2C12 a’turat ed
NaHCO3. The a#,g80i 6 r eChgshedNw ticwaber a{;urat ed Cl,Hdried
over Na2SO4, anen'i’rat ¢ n vacuo\l/T suttt H

5- ((benzo[ d] [ 1, 3] d+ox01- 5-FAn€thyl ) - 4H £Ha - 3- ner d'h@t%*ﬁl 2,4-triazo
| e (conmpound 1001) was used as is in the next reaction. Accor di ngly,

a mxture of cgapound and thi opene- 2-cagbonyl chitoride (0.176g,
1.2mmol ) suspeyded i n exgess phosh@ayl chl &nj de (-18nNm) was refl uxed
5 hours. The extess_pho hligni de was r ved u reduced
pressure and t Sil

ubdequen resi du S mXx H c i ce. The
solids were filteged, washed™wiah CNa ried i g vacuo.
Purification by reversed-phase HPLC produced pure :

3- ((benzo[ d] [ 13:3] di 0x01- 5=yl ) net hyl )LLLG (t hi ophen- 2 yl) c;;
[1,2,4]tiiazdiN[ 3, 4 b] [ 18, 4] t hi adj@zol e (conpou

Synt heS| s of S 03]orAs shqwn jnadri gur

4- hydr oxypheny aci unol .@, d~t hi pcar bono ydr'"az

nmol ) were heat ed at 70CFér 15 .mi nates. The TXt ure was, cool 3tq
r.t. and taken up in 5%e0H CHZC@IZ and saturated NaHCO3. The organics

wer e washed wuth wat er Cl.sat ur ,wdried over Na2S(4, and
concentrated ijyacyd. X0Q 20@ / 0§ 52Q06/ BA5847(The, r esul ti ng
4( (5- mer capt o- N, 4- 1 @r- (c ) | 1002) was
used as is in nét , Lo a so i orH of

conpound 1002 (5 ny, : 0. 22 2.5 ), Was added

1- (i sot hi ocyan neghyl ) epe (65 1?4'_ 0. 50 rrrml) The reaction was
stirred at 11@¢ O r ni ht nb en I_gre surNe A %i nt nLIL_CMS
anal ysi s indi cetéd @i sappear an st jz r| al t)}e_N’
presence of the desirged thiadi az The egact i on m xt e ]

concentrated to give a dark oi I, whi ch was purified by reversed phase
HPLC to give conpound 5 (30 ng, 40%yield) as a white solid.

«]10.




Preparation of triazol othiadi azi nes ' conpounds of fornzul ae bc and
.1"-g) [00113] As shown in Figure 8, a carboxylic acid of fornula |1
IS react edwipeabrosifolt a stoichionetric anmount of thi ocarmymoagg,;de
under an inert atnosphere with heating (about 170C) in a condensation
reaction to produce aj4-amimo-1,2,4-triazole-3-thiol of fornula DI,
where RA and LA-are defied herein for a conpound Jaf fornmula I.

The conpound ofl_for I riéact.ed Wth 3 c oﬁ d of formula Xl
under basic c t‘? on é’y roldp s, for
tr| to p Afce” & conpound

Y
exanpl e, chlo ibetm
of formula I-c, V\/nere RA LA, 'BY, la, and Ras deflned herein for a
conpound of fo'fJ la I. orrpound of formula I-g is a conpound of
formula | -c Wer 25{ i s hydrogen. Suitable bases for this
reaction |ncI %\I e pases such as, for exanple,
triethyYl am ne, fi sopro | anai ne, 2,6- |utidine,
2,6-di-tert- butyl pyridi n€ or -di -tert-butyl -4-nethyl -pyridine. If

necessary, t t[eos'fqa actrh efbtiEr ¥dpkt, th iBveAaad Retuk0a Birhtind RR LBV LrbD

conpl eti on. e f the unctional groups residing on
substituents cifﬁf’m&&“&ﬁﬁhd&t% ey °be suitably protected with a

protecting group by nmet hods known to those skilled in the art.
[00114] Tria adi azine .co unds of the invention prepared by
thi s method flﬁ%f OT?%’%%SO%%%E&E!S listed in Table 3. Analytical
characterization data of representative conmpounds are provided in
Tabl e 4. Exanple 6. Synthesis of Corrpound 541 [00115] As shown |n

Figure 9, conmpound 1002 canybe prepa bscri bed abo

2; To conpound 1002 _84224 rahydrhgcf; W}(
added tri et hyrram, gLN { h 0

2-chl or o- 1- (t hi ophen- 3-yl. none mml ). The- react on
m xture was stirred at 65C gyerni ght at $ poi nt LC- M5 anal y5i.s
i ndi cated the di sappearance 0f starting ma and the presen of

t he desired product. The reaction m xture was concentrated in vatuo
to give a dark oil, which was purified ¥ reversed phase IBPLC to
gi ve conmpound 541 (40 ng, 75 % as a white solid. Exanple 7. Ki
Determ nation for the Inhibition of c-Met [00116] Conpounds of the

i nvention were scre ,HrNthel r W h| bit c- th Ki nase

activity using a $ oupl ed en sysiem (Fox et 'Nel n

Sci. 7:2249, 1948). q\t\i‘gns wer efocarti edouty in a

contai ning 100 in. M HEPES}(p117.5), 10 nM 12 25 R BQ

NADH, 1 mM DIT, and 1 5%BNSO. Final subs % concentratl ons | t he
Chemi cal s, UI s, MD) and 10 gMHs

assay were 200 gM ATP (S
pol yd uTyr (Signma Chenmi cat” Conpany, St. TOuis). Reactions were
carried out at 30C amd 80 TIMc-Met. Fimal concentrations gf the
conponents of the coupled enzyne systemwere 2.5 nM

phosphoenol pyruvate, 300 gM NADH, 30 gg/ral pyruvate kinase and 10

gg/ nl | actate dehydrogenase. [00117] ] stock buf i on
@ Nst ed aboyf@}tﬁﬁ’N
theNp esent on

was prepared containing aII of the ré

exception of ATP PO el ~¢

assay stock buffe Iut (175 gl) was i fsuBat ed |n a 96 wel ﬁl ate
with 5 gL of tH®"te&st ound of the presgpt invention at fi
concentrations spanni ng 006 gMto 12.5 Ayi at 30C for 10 nin telsi

Typically, a 12-point tit¥&tion was cond d by preparing senial
dilutions (from 10 nM conpound stocks) w O of the test
conpounds of the present invention in daugfiter plates. The r (E\ti on
was initiated by the7addition of 20 RI, 8sof ATP (final concentration
200 uM . Rates of reaction were obtained using a Ml ecul ar Devices
Spectranmax plate reader (Sunnyvale, CA) over 10 m nutes at 30C The

-20-



(DVBO-d6): 8.00 (dd, J = 1.1, 5.0 Hz, 111), 7.93 (dd, J = 2 B 1.1,
3.8 Hz, 111), 7.30 (dd, J = 3.8, 5.0 Hz, 1H), 6.90 (s, 111), 6.86 -
6.80 (M 2%b)zoofsdB7(d, 1=2.0 HZ 211), 4.33 (s, 343  Eds2006/045847
(DVBO-d6): 7.94 (d, 211), 7.68 -7.61 (n1 311), 7.31(d, J = 3C8.6
Hz, 211), 6.90 (dd, J = .0, 6. 7 Hz, FD, 4.39 (s, 211), 323 3.71
- 6
7.

(s, 311) 4 B 309 10 8 (s, 1 , 9.28(s, H), 7.50 (d,

J = 7.7 He, b - (m 4 (d | = %ﬂm,

7.09 (t, | 324 71H) zg 2.0, Bch 21 4.20
s N;( & ) I\iﬂs

(s, 2H) Y Y ocH,
N
A H E::];I:NHZ ﬁ;er
N

10 11 12
/) b7 \N /@/Y N
N /
o o O WO
Y NYS Y
ot L. Yo
NG 3 (_o
13 ‘ 14 15
N N
% N % N N
/ / “ N
LI JOH o
X N .S HO i
b Y Ny
L, X Y
H NC M.
oo LT é o
0
8]
i6 17 18

/N\N /N‘N /N\N
/
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6 C (nmethanol-d4) 7.15 (d, | =8.5 Hz, 2 11),- 6.736.70 (in, 2 H),
4.29 (s, 2 H, 2.71 -2.70 (s, 3 H 248 7 B (DVMSO-d6): 7.77 (s, 211),
7.05 (d, Jwo Moy 2 H, 6.68 (dd, J = 1.9, 6.6 Hz, Zpdrus2606d8sd4%,
2 H 248 (Dwsc>d6) 8,64 (t, J. =56 H, 1 FD, 7.37 - 7.34 (n] 2
H, 8 B 7.31 (dd, 2 N5.5 Hz, 2 H), 7,07 1 8 2 2 11),
6.66 (d, J = 8.3 rz “4NAT (d, 5, H@z , ngis 3

2H)  No. c- MC.| -mﬁVR venids 3 val ﬁ!e%\ VN

unl ess i ndi cated ot hervvl S ESI\/B ( MtH) @ cl6): 8. 73 (d, By

12.4 Hz, 2 H), 8.00 (d, J 7.5H, 9B1 HA7.59- 1.58 (m 1 ,
o CHs NH

7.05 -7.02 (m 2 H), 6.67¢ %.64 b

22 23 24
,O N\ N\
AN HsC :I:::T’A‘Tﬁ n Hacfo:I:::T/ﬁxfﬁ P
] N N~
N HO HO
HG H No S NS
Ny S Y Y
N. N.
Lscr—rs @’ H @f H
235 26 27
/N" N, F ~
N N N
o i\i —<S HO ] —( HO : —<
\..«- S N\ S N\ S
X X 1
o art <
OCH; OCHj OCH,
28 29 30
CH,
Cl N .
N / N
HO No .8 ’N‘—( HO : -.<
< X :
i X
OCH3 Q:OCHS OCH3
31 32 33

-2 -



340  (in, 2 H), 4.57 (d, | =57 H, 2H, 407 (s, 2H
(DMBO-d6): 9.26 (s, 1 H), 834(d| 38Hz 1 H, 7.80 10 C (s, 1
H, 7.09 (Wozbﬁ-’;&m%bt 2 H, 7.05 (s, 1 , 6.69 (d, J. P@ﬁ@S:OO@M&ﬁ
Hz, 2 H), 419(s 2 (DI\/BOdG) 825(dd J=1.2, 5Hz 2 H,
7.79 -7.76 (m N761 -7.B8 (m 733Ci7o N2
H), 6.93 -6.90 |n ,447 2N362(s
(DMBO-c16): 7.2 :; m 2 E;Jld, / Ch!":{4
(s,2|—|),399-396(| ,374- . 360 Nﬁ/
H4CO. : .N\H H3CO. : .N\H H3CO. : N,
34 35 36
CHs
N, Ci N,
/©)\(/N\ N HSC/O]@/\'(/—/(N D/\(/_/<N
Y/ N N
N HO ' HO ‘
HO N{/{S Ny 8 Ny S
HsCO Ney, HSCO\Q/N"H /©/ Nen
U HsCO
37 38 39
CH
3/N\ " /N\N
/N Z N N—«
Ho N N4 Q NS
Ny, S HO , -0 Y
Y NS
N. T - rMa
/©/ H HaC™ ~CH, é
0]
HeCO
40 41 42
N, N N
< N 2N AN
Y /
LTH O O
Ny S HO Ne S HO N S
T h oY
43 44 45
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3.50 - 3.37 (m 3 H), 3.32 (s, 3H, 2.08-200(m 44 13 349.20
(

DVBO-d6): 13.46 (s, H), 9.26 (s, 1H),809(d| 4.5 Hz, 14 B 1
H, 7.10 -wé.20&06m972 H), 6.68 (d, J = 8.4 Hz, 41%/[%306@@:847
(s. 2°H), 3.89 (s, 3 H 15 C 361.30 (DI\/BOdG) 10.97 (s, 1 H),
9.29 (s, 1 H, 7.99(d~JN: 8.8 16 A , 61(d J. 8 He,
2 H), 7.18 (d, I=[B Hz, 382. 30 ( J. = v ,
4.22 (s, 2 H), (8 , ( DMBO 6) i 7 s, H) @ 1

— g
H),827(t,J—5 Hz, \_._o ) \—-—O o
O " @
43
N /N‘N
2R / Z N
) m—( j
Om_(s " NYS Homjs
-0 3 cl N. HzCO T
s H ANy
W 9
Cl N
49 ‘ 50 51
M, T N
/ Z N p
AT H O O SO
NYS , HO l\i\ S L Y
N. e N
oA ot T
ci o Cl
52 53 54
Moy M. ~ N
y A !“—/(
"o i\fN_<S 5 MN'-(S HO 9
X N
ol \II\J/ 0 Y O Mo,
Cl cl
55 56 57
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1

18

H, 7.09 (d, 1=8.3 Hz, 2 H), 6.68 (d, 5=8.5 Hz, 2 H), 4.09 17 B (s,
2 H), 3.95 (s, 1 H, 3.80 - 3.76 (in, 1 H, 3.41 -3.36 (m 332.30
H, 3.31 -wé46ndime72 H), 1.98 - 1.78 (n, 3 |‘|), 1.59 - Iicﬁé’szoawoﬁ}mﬂ
H) (DI\/ISOdS) 13.26 (s, 1 H), 856( 1 H, 7.40 - 7.34 (m 2
C H), 25(s 1H) 709dJ W,?M(d >8,8.,
349.20 Hz, 66 77 (s
(DVBO- d6) : 9. 25 ;‘(rm—é 57 (s,HéL = 19 k":—‘-lz
H, 6.68 (d, J & (s, 2 ﬁj\ .51 (m 288.20 Y
HaCOC. A g F\©/N~H /@/N‘H
= HaG
58 59 60
CHs .
N N /
HO NYS HO NYS o t\iN-<s
N
H30020\©/N\H CI\@’N\H cl \i\EH
61 62 63
i CiH
/N;N /N/‘N 3/N\N
HO N~% N4 4
Ne S Q N8 HO N
F Y 0 Y G NYS
Noy, N«
oo
H;CO HsCO
64 65 66
N, N, N,
v w /©/Y 7
N N
HO M:{s 0 ,\j_<s HO ,\;N_<S
a oy ¢4 Y HaCOLC Y
’ ©/N\H N-\H N-.H
67 68 69



1H, 0.77 (dd, J = 1.9, 6.6 Hz, 2 H, 0.59 - 0.57 (m 2 H)
(DMBO-d6): 9.12 (d, J = 2.3 Hz, 1 H), 8.84- 8.83 (n, 1 1-1), 20 B
8.35 - 8. 3Ro(doivesdol), 7.66 (dd, 5= 4.9, 8.0 Hz
(d, J =8.5H, 2 H, 6.90 (d, J.= 2

(

= , 4. S
3.68 (s, 3H  (DVBO-d6): 7.38 (d, Jog A 4 H, 7.34 - 7,29
(in, 1 11), 21 C No1=8. 4 Hz, DB 9% (d, J= g,
6.88 (d, J = 8.5 2 HNA4. 42 (syoZ~Hf, 4032 (d, J = @ Hz? H),
N
1

337. 20 3.74 (49 = 11{\“\9 &z, 3 H No. t K H R NMR jeeaks
gi ven as 5 val ues Y Ny, ,
New Ney, /@’ HaC N,
S N~p
N { HaC
T0 71 72
N. Z N N
7 N Y/ o
o SO o0
HO Ne § NgoS HO !
N \( NolS
T . Y
Ci N. H F N.
H . H
o e T X
HsC Ha CHa
73 74 75
N, N
’d N a ‘N -~
O O o
! p N
HO 2 HO Na S HO |
\‘/ Y cl NYS
N., Cl N. N
X o .
F CHs _ cl
76 - T 78
N
N N
HO E\E:<S HO r\i\_<s HO N
-9ty Y Y
N.
N"H O H NI X H
HaCO ' #
79 80 81
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(500 MHz - unless indicated otherw se) ESMS (MtH) (DVMSO-d6): 8.01 -
8.00(m 1 H, 7.92 - 7.92 (m 1 H, 22B7.30 - 7.26 (in, 2 H),
6.90 - 6. 8o rRstdy, 4.35 (s, 2 H, 329.20 3.72 (s, gctds200ed44847
318.20 24 C 330.20 25 C 321.20 (DwsO-d6): 10.58 (s, 111), 8.91
(s, 1H), 7.51 (d, 1=8.4H;26 B Hz, 2H), 7.40 (¢, J = 7.7 Hz,

7.00 (td, | = 7.3, A1), 6. 86T TE 8. 1 Hz, s,
1H), 6.74 (dd, J .o_/{ 1.7, 8,1 1HpH4. 17 (s, (d, J
Z ! | o)
11.1 Hz, 313)Ho b I (] -
NS @N“H NS Moy
i/ = o
82 83 84
/N‘N N CH
~ 3
\lN/ N\\I/ HO !
IS N X
"H
ch-..r?l O/ HsCrp N
HaC H
85 36 87

N];S
HoN" 0 O’ o - N0

88 89 90
" HO
/@\(/ /N HOJ@\/YN‘N Q/\‘(/N\N
e S A
N i '
Y Nol S Nl S
c Ney cl I T
U - : AL Fu : N,
91 92 93
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(DVBO d6): 10.60 (s, 111), 9.72 (s, 111), 7.50 (d, J = 8.5 27 B Hz,
211), 7.41 -7.38 (m 211), 7.17 (dd, | = 1.8, 12.2 Hz, 111), 7.10 (s,
111), 7. 10wodde7/ds4m70.8, 14.7 Hz, 1H), 6.97 (d, | 349. Okct/usaodidsshiz,
1H), 6.92 - 6.88 (m 111), 4.24 (s, 211). (DVBO-d6): 10.08 (s, 1
H), 8.00 (d, |He Hz, 1H) 7.12 28 7.09 (in, 2 H, 7.02-
6.99 (m 1 H), 6. s, 1 N), 6.87 - mn2 H, 3 A~~~ b. 4
Hz, 2 H, 4.26 - 423 m/zl\ssz 180 I‘é, 3 H, de) :
10.05 (s, 1 H), 9.27 (s, m—f(-l) 7.99 797(H 29 B HY 7.1 3
7.08 (m 4 H), 7.04-6.9‘9},(977] 1 H, 6.71 ( 354.10 2.0Y 6.5
Hz, 2 H), 4.18 (s, 2l1), 4414(s, 3 11) g Cl\©,N~H
E ]’ “H “H
94 95 9%
of AN cl Ay F A
U O O
HO NYS HO N‘W\/S HO - NYS
97 98 99
CH3 CHS HO ’
N4 N4 N
HO NeLS HO NS N
e Y FY
100 101 102
cl N, CH
HO NN_<S HO |\i\ S Hom-/<
cl Y - \N( NolS
F\©/N\ Q’ “H Y
H F\Q/N\H
F
103 104 105
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(DMBO-d5): 10.06 (s, 1 H), 9.71 (s, 1 H, 7.97 (d, J = 7.6 30 B Hz,
111), 7.15 - 7.08 (in, 3 H), 7.01 -6.94 (m 2 H), 6.91 - 372.00
6.87 (m lwh)wors?dr(s, 2 H, 3.87 (s, 3 H). ( DMBO- digryushbheibassisl
J.= 10.1 Hz, 211), 7.98 (d, | =8.0 31 BHz, 1 H, 7.36 (d, J = 1.5
Hz, 1 H), 7.09 - H, 7,03 -7.0 6.91 (d, J,= 8.3
Hz, 1 11), 4.21 (s H) ( 2 0. 02
(s, 1 H, 9.25 (s, 0 .15n-{7. 07
(in, 4 H, 7.01Ho 07872 HzN2EL),
4.42 (q, | = 7.1 Hz,
o
106 107 108
HO
N, HO. /N\N /NN
Q\Au T o
- No S ol NYS NYS
p Al AT o
H
F
109 110 111
o~ ;N /N‘N ~ N
N A N-4
HO NS HO NS HO NS
oM. e o
ot oy o
8] O O
F
112 113 114
N, CHs CH;
N J /@N /
R s U O * N O
H T NaoS NoS
NN, Y Y
/@/ NOH el N. N.
; e IO
HaCO
Cl
115 116 117
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1.68 (d, J = 7.2 Hz, 3 H). (DMSO-d6): 10.06 (s, 1 H), 8.93 (s, 1
H, 7.99 (d, | =7.6 33 CHz, 1 H, 7.10 -7.09 (in, 2 H, 7.03 -7.00
(m 1 H, %o300E84930 (d, J =8 2 Hz, 1 H), 6.75 (s, dciiis206048847
(dd, J = 1.8, 8.2 Hz, 1H, 415 (s, 2 H, 3.95 (s, 3 H, 3.71 (s,
3 H (DVMBO-d6): 1062 (s, 1 H), 7.29 (t, J = 8.1 He H, 7.20
(d . 1 DA (d, J= q@i 14, 6.91H(s H. 84 B
6. J .9 ©B.81 (dNJ/ENT9Hn 1 H) 10688 382740
(d 2. . .97 (d, \=F 0.442, 2 H, 4.25 (s,!"_/< 2
( g N5 NYS
al jN/ F Ney
Tr Q
F
118 119 120
HO/@/Y N \©/\\// \©/\(/
N4 r\iN_-(s ‘N—<s
Y F T\Ir L T\'l/
o ot ot
121 122 123
HO N,
N
l\j:<8 <o NJ( < !\"/{
Y Ny S X
i Non Cl \[’\l/ T
Q \©/ H C'@’N"H
F
124 125 126
/N‘N
< N—’( ClD/\(/N\N FD/Y/ N
! ) J
Ny S HO N4 Ho N4
h Ng S NS
F N.,, FY Y
o ot o
F
127 128 129

-30-



No. c-Met K. I H NVR NWR peaks given as 8 values (500 MHz - unl ess
I ndi ated ot herwi se) ESMS (NH—i) (DIVBOdG) 10.62 (s, 1 H, 9.71 (s,
1H, 7 29wbt?.007|f06.ﬂ98 2 Hz, , 7.19 (t 1=2.1 Hz, dctriis2006/045847
7.11 (m 1 H), 358702(dd1188 Hz, 1 H" 6.95 (d, J:83
Hz, 1 H), 372.10 691-87(m 1F N(d J = 2.3, SC,%HZ
H, 4.23 (s, ’ pﬁs . 6) 14. 43 H{)M
10.61 (s, 1 H), (s N;L(H) S
Ho? \\r HO A
F NS
N. F Y
F
130 131 132
CHg
~ - N _—
;_{N \ NN N\ NN
i N = N / N /
"o %(S NS 7 NS
N X,
P . T T
ot gt et
F
133 134 135
— | CH
N, : 3
I\\I / N/\(/ ;N HO a /N /N\N
A n At N
~ NS HO !
Y T Ny S
FaC\@N‘H FaC\@’N‘H FsC- : Ny
136 137 138
< /_/‘(N FD/\(/N;N . C‘:@/\(/N/‘N
N N N
NYS HO™ ™ ni;s HO r\i\\l—/<s
F30\©/N.‘H F3C... : ,N\H F3C-. : ,N..H
139 140 141
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7.29 (d, J = 8 1 Hz, 1 H,7.17 (s, 1 H), 7.09 (d,
7.04 (d, J=8.1H, 1H, 691 (d J-- 84,
(d, J sw(mmmg}) 4. 23 (s, 2 H, 3.77 (s, 3
10. 57 (s 1 ) 25(s, 1H, 7.28 (t, J.=8.2
J= 2.0 Hz, 4 (d, J 8.5Hz,237/®H)
6.71 - 665(|n 4 N(C],JZH Ny
(in, 3 H, 6910(d, = 2, , 3 N(_gvso
H),891(,1H) 7.29(,I:8.2 Hz, L H,
1 H, 7.02 - 7.00 (m 1 H§5-538 B 6.86 - 6.8% (m
(n, 2 H, 6.67 (dd, O > Z.EH HSC\@’N‘H
142 143
F /N\N Cl /N\N
o 0
HO N\\(s HO NYS
H3C\©,N..H H3C\©/N..H
145 146
HO N
“ "N
U O
N_( HO l\i\S
Ny S Y
Y cl N.
FaC N, j@’ H
T :
148 149
CH3N CHs
oI IDI®
Ny S HO No 5
) Y
Cl N. N
o SNg
F
151 152

6. 67

KA fsRk 5847
) H), 7.21 (d

0 2N
<O : NN\_/(S
cl \l\]l/
o

CF

156



384.10 8.2 Hz, 1 H), 4.17 (s, 2 H), 3.79 - 3.76 (n, 3 H), 3.73

-3.69 (m 3 EH). (DVBO-do): 10.42 (s, 1 H), 10.05 (s, 1 H),
7.43 - 7. 4Alwooo7089eB 2 H), 7.37 (d, J.= 2.0 Hz, 1 H), 7PCWU&(26'6%/0451347—
2.1, 8.3 Hz, 1 388.00 H), 6.99 - 6.96 (m 2 H), 6.92(d, = 8.3

= 9.QHHz, 3 H). DM:EQdS)

Hz, 1 H), 4.21 ( 2H)N375(d
10.37 (s, 1 H) ,(.g,\@“ 7.37 ( =,Q\N1, 40 A H),
7.14 (d, J = 8 5 o\ Hn-46. 96 (dd, y7.0 Hz, ,6.’7/
(dd,J:18 H, ’,3441|(|3tooS— 2 8410 ey , B7Y6
N
Gl
154 155 156
CHg z CHa CHs
@/\(/ ;N mN;N /©/\(/N;N
N
HsCO N4 HsCO N HO N4
NYS NYS NYS
cl N. F N. cl N.
F
157 158 159
. cHy CH
%/\( 7 W 2N
= :N N = N / N—J<
HO N S i HO I
FaC Ney Cl Ney O Moy
g r »
160 161 ' 162
N CHs = CHs CHs
= 0" ¢ N SN S0 N J@/\\// Y
/ )/ /
! ¥ W
NS ri:(s ¢ Nel S
e e FigN 0 b
Cl N\H Ci N..H F N“H
ot ot W
163 164 165

-33 -



C (DMsO-do): 9.26(s, 1 H), 7.10 (d, J=8.4 Hz, 2 H, 6.68 (d, J =8.5
Hz, 2 H, 4.11 (s, 2 H, 3.07 (s, 6 H 276.00 (DMSO-do): 9.99 (s, 1
H, 8.33 (ivoZoeeed Hz, 1 H, 6.88 (d, J = 1.4 He, ﬂcﬂszoﬂsmsw
6.85-6.83 (m 1 H), 6.75 (dd, I = 8.0, 17.0 Hz, 1H), d,
= 3.1 Hz, 2 H), 4.15 (s, Ch41 4.04 42 C - 08399 ( 360 3 mcHe
3.81 - 3.76 (m 1 H) , I =7.5
H, 3.42 - 3.24 (m , - 1.78 3 L{ 1 59-
H) (DVSO-d0) : 19, (s,nd1 &), 9.2 S7 75 (d,o
AHz, 2 H, 7“% J.= 8\B/HZ,H‘2\!4,-,I)J,§O7 17 (d\( B3
F. N. Cl N. CI
CHg \©’ H CHs \©’ H
CHs
166 167 168
CHs N
o \N - N\ & \N
/N/*\g ) 0.0 -//N /[::]/ﬂ\g_{
HO : O-p., N~ F
169 170 ' 171
CHs CHg
(H30)3CD/’\(/N\N /@/:\(/ \N
Y/ /
o ke he!
X X
et X
“H H3CYO N,
CH;
172 173
Table 2. Compounds of formula I-b
N,
=~ = N
J@/\(//N m m 4
HO N\ p) \ N
cl :s
174 175 176
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392.30 H), 6.74 (d, J.= 8.4 Hz,
| C
ot her wi se)wE%/e(GWb-l) 44 A (DIVBO d6)
7.36 (s, 1 H, 7.27 (d, 3 =4.9 H,
6.92 - 6.91 (m 1 H), 671 (d, J
33830 0,3 EI) oN-d4)
J =0.9 H,

6.76- 392 2(5*0 71!(1

H),

177

/2H)

2 H, 4.22 (s, 2 H

10 51(s 1 H,

No. c- Met

I NIVIR H NVR peaks given as 5 values (500 MHz -unl ess indicated

9P(?-f7U5(2506/91;8Ir|)

7.17 (d, J= 8.4

8

424(

178

181

187

-35-
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): 10.61 (s, 1 H), 9.2
Hz, 2 H), 7.24(d, J = 8
72%@, 2007/084B74 Hz, 2
7.22

7

. 1 H, 7.51 (dd, J. = 4.7, 46 A
2 H, 7.15 (d, J = 8.4 Hz, 342.10
19 (s, 2 H ( DVBO- sty us 280635847
6.89 (s, 1H), 685 (d, J =

5.98 (

zrg
o
a
(@)]

N O
& B o-
P~ &

\‘

m 2 H, 7.25 -

I PPN
ONT©"
L9

N
HN HN‘ CHs
b '“@ Hsé: CHs
OCH4
192 ' 193 o 194
' N
N ~
N Z N )
.-N HO N‘ /: HO N\ /
HO N \

195 196 197
N\
N. “ N
~ N N HO N
m y HO Ny \ 4
HO N\ Y/ HN o Q..m\
HN
o 0 .
198 199 200
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(s, 2 H (DMBO-do): 7.51 (d, | =5.1 Hz, 1 H), 7.13 (d, J = 3.4
Hz 1H, 7.05 - 7.03 (m 111), 6.97(d, J = 11.0 Hz, 1 H), 6.84

) (
49 C (d, Jwoilefeky 1 H), 6.78 (d, J= 8.0 Hz, 1 H), 5.@8yfSeochd
35730 4.69 (s, 2 H), 4.30 (s, 2 H (DVBO-d6): 10.97 (s, 1 H),
Hz, 1 H), 7.32 (t, J =1.7 H, 1

9.28 (s, 1 H), 7.55(d,~3zt.7 50 A

H, 7.17(d, J = 8. , 23,3$2.20 H), 6,73 d, 1=8.3 Hz, N0

(s, 2 H 51 C no N ) /@/\(/N N4
N N/ >——/_<\

201 202 203

N, N,
N N
) HO N m /)
HO N / N/ N‘\
HN N _
O N
N/

204 " 205 206

207 208 209

210 211 212
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( DVBO- d6) :

10. 68 (s,

( DMBO- d6)
7.44 - 7.41 (M B
1.7, 8.3 Hz, 1 H),

1 H, 9.27 (s, 1 H
9.1 Hz, 411), 7.15 (d, J = 8.
7.2 Hz, Tl
10. 73 (

213 -

222

10.73 (d, J
52 A -7.49 (m 2 H), 7.46 - 7.41 On,
W 2001064797 6. 71 (m 2

214

223

-38 -

218

8] o
{ N—4
O ’

221
cl AN
T -

HO

224



55 B 392.10 No. c-Met Ic 1H NVMR NMR peaks given as 5 val ues (500

MHz - unless indicated otherw se) ESM5 (IVH) (DVBO-d6): 10.74 (s, 1
H, 7.55 W?}ﬁ%/dﬁmﬂ H, 7.45 - 56 B 7.43 (m 2 H, @&%szmﬁsm&ékn
(m 3 H), 5.96 (d, J:103Hz 238600 ,424(32
(DVBO-d6): 9.28 (s, 1 10 -8. 09 7 69 (t,
7.4 Hz, 1 H, 7.5 , —815\ 35’2 00
2H),671-(§{.3 ,r§,425( S j
HN
@CFa CF3 CF3
225 226 _ 227
cl /N\N /N"N /N‘N
HO N HsCO Ny 4 Ny
HN HN HN
228 229 230
N, .
YY) )
Nz JN m {
Ny HO Ny 4
HN RN o
@CHs 2 HN-CH; ®_§N—GH3
231 232 233
cl Z N PAN 2N
HO N\ / HaCO N\ y, N\ /
HN HN HN
HN CH3 HN"‘CHa HN"CHg
234 235 236
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(DMBO-d6): 10.51 (s, 1 H), 7.95 (d, J. =5.5 H, 1 H, 7.77 58 B (d,
J=54H, 1H, 7.12 (d, J. = 8.5 H, 2 H, 6.71 (d, 5= 388.00
8.5 Hz, 2 Wp.20éhokProfs, 2 H), 3.83 (s, 3 H) ( DVBO- d6) peid@s20d6/0 8847 1
H, 9.28 (s, 1 H), 7.49 (dt, J = 3. 7.42 (dd, J =
8.2, 9 A (d , 7.16 (g J
= 8. td , 1 EdN|
= 8. 1 - / 39
(s, I_DN>\ /;/\
HN
O
239
/N‘N
oY
Ny
HN
Do O s
240 241 242 '
- Ny B Y F 2
<om 4 N N o n
Ny 4 Ny 4 7
HN HN HN
z::>—OCH3 gt:j>‘OCH3 §i2>_0'
_ ol
243 244 245
T YT
SR R o
N/ N/ Ny 7
HN HN N
s e o
ci Ci HaC
246 247 248
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>
&

~~
%53"
N NN

~-
e

°o ' I
N

o Il N~

00
co—~h 01

n -

~ G ©

o

e
= -

8.4 Hz, 2 338.00
s, 3 H

= hublichidsar 1
1 38/00 H, 7.57

a—

(d, gJr= 8.5 Mz, 2
.80 (s, e
45 (s, 748,
14(m"% H, 6%3y

A= S

HsC F F
249 250 251
N N
“ "N O Z N Z N
/ < y/ ] ]
N 0 :N N. .= ;
HaCO N 4 N/ Ny 4
HN HN HN
' F E F
252 253 254
/N;N F Ay A
HO N\ Y/ HO N\ Y HaCO N\ Y,
HN HN HN
S OH >-\_j~—\ oK : OH
GHa - CH'_’. CH3
255 256 257
7 @) F A
< f O T
Ny HO N‘\ p HO F\f\ p
HN HN HN
C OH C OH S OH
CH,
258 259 260
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0-(16): 10.78 (s, H), 9.27 (s, 1 H, 7.73 (t, J. = 1.9 Hz, 63 A
, 7.40 (t, J =8.1H, 1 H, 7.32-7.26 (m 1H, 7.18 - 7.14
2 H), WohgoAwd7o9d = 8.5 Hz, 2 H), 4 99 (s, 1 H, 4. Aerd2603/045869,
2 Hz, 1 H), 1.70 (d, J= 7.2 Hz, (DNBC)dG) 10. 41 (s, 1
9.72 (s, lck) AZ.A4204d, J = 3.5, 64 B 42.5 FE 14n( dd,
1.8, 12.2 HzJ] 1]H),}6/97 - 6.95 3 0 ’, m 3
1 H, 42452 HY, 3.76 (s, 3 65" 382 00 o c>8
1(s, 1 H, 9.25 (si-4 H), 7.88 (dd, J 3, 8.2 Hz, ,
(dd, J = 1.3, 8.6NHz, 1 H), 7. 3 (ddPNJ = 66 A 1.2, 15kﬁ
7.18 (dd, J = 1 4,%T?¥L}ﬁ, 1 H, 7. 11%T§;3ﬂ#
" 261 262 263
/N‘N £ /N‘N /N‘N
HO Ny 4 HO N’\ p HsCO N‘\ p
HN HN N
@_'/—OH %}_/—OH @_/-OH
264 265 266
N N,
/N‘N - o ‘N - /N
m /:\f N j HO N'N
HiN HN
\—©—OCH3 HNL@ b
267 268 269
N, N
N, ~ N = N
; N
HN  CHs HN HN
O O
. CHa o
270 271 272

-42-



(d, J =8.5Hz, 2 H, 6.71 (d, J= 8.5 Hz, 2 H), 4.40 (q, J = 7.2
Hz, 1 H, 1.66 (d, J.= 7.2 Hz, 3 H). No. c-Met Ki ili NMR NMR
peaks gi vewoasegsyabues (500 MHz - unl ess i ndicat ed ot h&rwise)sokssyb
( M+H) (DVBO-d6): 10.16 (s, 1 H), 10.05 (s, 1 H), 7.98 (dd, J = 1.4,
8.2 Hz, 1 H, 7.55 (dd,_ 53N] 4, 8.0 Hz, 1 H), 7.43 - 67 B 7.40 (m 1
H, 7.33 (d, J = iz, , 7.22 - 7.19 (my1 391.90 H, 7.07
(dd, 5= 2.1, 8.3 .91 (d, J N1 H) , 4. /E‘N
H. 68 B 386.00 N w
HN HO Ny HO N
» \X/
N HN'r. HN
d °
273 274 275
/N*N /N\N /N\N
N\ / HO N\ / HO N\ p,
HN, HN HN
o O h
H3C HaC  CHg
276 277 278
. N. :
Ho N 4 HO N HO :
\_/ Ny
HN>_>— HN HN
HsC HyC CHs H30>—\—CH3 H3C—)._\CH3
279 280 281
/N‘N
o) m . A
'} N HO N
N/ b N/
HN  CHs @ HN
HO—)_<CH3 N O‘CHS
CHs
282 283 284
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(et hanol -d4): 7.96 (d, 3= 8.2 Hz, 1 H, 7.75 - 7.72 (t, J.= 69 C
8.0, 1 H, 7.29 (t, J=7.6Hz,1H), 7.21 (d, J = 8.2 Hz, 1 382.00
H, 6.91 (droﬁa*ﬁoﬁ%HZ 2 H, 6.53 (d, J = 8-4 HL 2 |'|) Pc3r/§s§006/04£8§7 2
H, 3.31 (s, 3 (et hanol d4): 8. 83 (s, , ,
Hz, 1 H, 7.69 70 d th .1 Hz, O
6.47 (d, 3 381 90 , 2 H), (rretha d4)
8.19(, H), .- 2H),o 3\ 71 A 5.do
7.24 (d, = fi /80 - 6.78 J ¥- 90. 00
F E
285 286 287
A F AN ci Ay,
N—4 N—4 m 4
HO : HO ' :
N/ AN/ HO N/
. N, N N
H H H
HaC HaC HaC
288 289 290
DA F AN F AN
H4CO / HO [ HO : f>
3 N\ Y, . N\ / N\ Y,
N N N
H H H
MsC FaC HeCO
291 292 293
. ~__N. Cl
HO % HO SN HO N
al \ HaG \_J HaG, N/
N N N
H H H
cl HaC HsC
294 295 296
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8.2, 2 H, 6.53 (d, 3 =1.9 Hz, 1 H, 4.33 (s, 2 H (met hanol - d4) :
7.30 (s, 1 H, 7.23 (s, 1 H, 7.22 (d, 5= 8.2 72 B Hz, 2 H), 7.13
(d, I = 8.woHserobsth, 7.0 .= 8.5 Hz, 1 352.10 Fﬁcw@sz&ﬁ;mﬁﬂm73
-- 8.4 Hz, 1 H), 4.28 (s, .29 (s, 3 H), 2.25 (s,

(et hanol -di): 7.76 &g, L. 2% 7.27 (m :
7.24 (m 1 H, 7.2m 6.%7 qd, J = ,
Mz, 2 H), 4.27 kgo 28), N ( d6) : 10H@

. He, 2 M

-

. 2.14(d, J =8

N
H HO
HsC F CHa
297 208 299
Cl ZAcY /N\N Z ;N
N N4 HO N
HO N’ / Nl / N /
\ \ B
HO H H H
HeC S,
300 301 302
N,
Z N /N“N - N
J 4 /
N N N
HO ; HO ‘ HO N
Ny Ny / N
SRl ol a8
N Ry
HO H H3CO H o
303 304 305
“ /N /N‘N AN
HO N HO N~ /m /
o "\ 4 AN/ HO NG
e Q’”" o
H N H
\—CHs H b HO H
306 307 308

- 45 -



H, 6.71 (d, J= 85 Hz, 2 H), 4.16 (s, 2 H, 2.91 (s, 6 H)
(DVSO-d6): 9.82 (s, 1 H), 9.27 (s, 1 H, 7.76 (dd, J. = 2.6, 75 A
11. 4 Hz, 1w6)2,0077062ﬂ7(t J = 7 5 H, 1 H, 7 13 (d, J = feHusdsos/odssad .
6.92 (td, J = , .7 Hz, 1 H), 6.69 (d, J = 8.5 Hz, 2 356.10 H) ,
4.15 (s, 2 FD, s, 3 0 : (s, 1 H, 9.27 [ql
H, 7.63 (dd, 1 -- , B 8 9 He, , 1\7./ 1 (d, 5=3 R
7.17 (dd, 5 = H, 7.08°0¢7 J F 8)5 Hz, 2 H)y~A. 69/
J. = 8.5 Hz, 356 10 ? /4 31 (s, 2 ;ﬁQZ. /S, 3 ad
97(s 1 H, 9.28 i H ,810d|=‘-3 77 A Hz, 1 7/54
(d, 3 = 8.6 bz, 1 Moo I (dd, ) =2 { o, 1 H), PB4 -
8.4 Hz, 2 H), 6.69 (g He-- 8 5Hz,20 HoC—
309 310 311
R cl
. - N N
Z "N /[:::r/\\E / 2 N
Hom 4 RO N/ F N4
N H4C N
}N \H N\
HO H H
ci
312 313 314
N, ~ ] | HoN .
m/m N\. /N;N m/r\l
N o) ,Nj _ N
N\ Y, Ny N/
N
Q g N Q H
Cl H cl
c .
315 - 316 . 317
CHj CHj
N N, = N,
2N Y 2N
Ny 7 Ny Ny 7/
H H H
cl cl
318 319 320
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H, 3.83 (s, 2 H No. c-Met IC; 111NIVIR NWR peaks given as 8
val ues (500 MHz - unless indicated otherwi se) ESMS (MtH) 78 A

(DVB0- c16) wollerldastes, 1 H), 9.28 (S 1H, 7.97 (dd, 1 —Pclr/@szo(%m?iastﬂi

1 H, 7.55 (dd, J = 1.3, 8.0 Hz, 744-740(m1 , 7.22 -
7.18 (in, 1 H), 711(d0HaJ 85Hz 671(dd J=28 113
Hz, 2H), 671(dd s, 5800 Nﬁ
(DMBO-d6): 10. 16 dd 3 1.2 2
H), 7.55 (dd, |H9 8N0 H) (dm , ":;%
1 H, 7.11 (dd, J= 1€ H)6 m2H)o4
H), 376.00 80 A ( - N: 10 40 (s, 28 (s, 1
H, 7.24 (d, 1 = 8.9 H)74( EHSHZ 2IH)5Q6 6497
(m 2 H, 417(sC'ZH) 3.75 (d, J:125Hz 3 H), 354 10 81 A
(DVB0-016): 10.95 (s,323 H), 9.29 (br s, %54), 8.74 (d, J :237g
H, 8.35 (dd, J = 1.1, 4.8 Hz, ‘1 H, 805 - 8.03 (in, 1 53(dd
J.= 4.8, 8.4 H, 1L H, 7.16 (d, | = 8.5 Hz, 2 H), 672(dd J:
11.3 Hz, 2 H), 4.22 (s, 2 H), 325.00 82 A (DNsO- d6) 98
9.28 (s, 1 H), 8.72 26 Hz, 1 36
H), 8.00 (dt, 1=8.4 4H;d, 1 H, 7.56
7.17(d,J:8.5Hi92H)N7 d,IHO Haq 448(q
7.2 Hz, 1 H, 1.7 d 3 Hq 3 B(DI\/BO
(s, 1 H, 9.73323& NH) 8'74(d @ 8.36 (
Hz, 1 H), 8.07 dtC 3 =84 24 (dd, JH=4§3
1 H, 7.15 (dd, 9, 12.2 M, 698(dd | = 1.4 1
H, 6.92 - 6.88 o~. 241), 4.26 (s 2 H) ,,343. 00 84 B 226
“ N /N"N
"\ 7 "\ 7 HO N
¢ (- — ~
H3C Q (@] :
327 329

330 331 332
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(DVBO-d6): 11.01 (s, 1 H), 8.76 (d, | = 2.6 Hz, 1 H), 8.36 (d, J= 4.8
Hz, 1 H), 8.09 (dt, J = 8.4, 2.4 Hz, 1 H), 7.55 (dd, 1 = 4.8, 8.4 Hz,
1 H), 6.93woRofkeom 3 H, 5.97 (s, 1 H, 4.28 (s, 1 Hordasdisss B
(DVBO-d6): 10.37 (s, 1 H, 7.38 (d, | =85 H, 2H, 6.92(d I=14
Hz, 1 H), 6.88 (d J =<.8.0 ru 1 FD (d, = 8.2 Hgeo2 M), 5.99
(d, J=118Hz 422 4 (\6H)395.0B N
(Dwsc>d6) . 26 (s /1 dé‘(ﬁ, 7. 100" IRBE N
Hz, 667 J—8H3Hzi 09(3 ) b N4
' 52 (t 3 (m N / 1.71 - 1.69 (inN 2
H, 1.56 (d J 12 8 id, 5 H 330.10 C
(DVBO-d6): 9.29 (s, 1 QQO(d J = @% Ff:ZH) 7.18 (d, p%;
Hz, 2H), 6.71 -6.69 (ah 2H)" 4.55 (t, Ju& 7. 2.88.¢d, I.7-
4.5 Hz, 311), 1.77 (s, 3H). 304.00 N o et IH NVR RMVR peaks
gi ven as 8 val ues (50@3M-|z - unl ess indi d3ted ot herW| se) ESMB3 MrH)
(DVMBO-d6): 9.34 (s, H), 8.62 (s, 111), 8.39 (d, | = 10.9 88 C Hz,

211), 7.24 - 7.19 (in, 21l), 6. 74 - 8 65 (m 2H), 4.56 (g, 290.00

~ N N
/Q 3 j@\ N /@\ N
H3CO l}i/\( N H5CO N/Y‘ N HO E}!/\(/ N
H o N H N H N
"7 N 7 Ny
N, , N N
H H H
cl Cl cl
336 337 338



J=7.2 H, 111), 1.78 - 1.69 (m 3H). (DVBO-d6): 9.34 (s, 1H),
7.19 (d, 1=8.4 Hz, 211), 6.72 (s, 89 C 211), 6.67 (q, J.= 8.5 Hz,
211), 4. 58wobobiosiiy 1H), 1.98- 344.00 1.86 (m 8H), ﬂcﬁ@szé@sm?sli)
(DMBO-d6): 9.34 (d, J = 4.1 Hz, 111), 7.16 (m 211), 6.74 - 90
6.68 (m 211), 4.61G4.50 (in, 111), B0 -2.84 (n, 1H) 330 00
1.72 (td, J = BEOL_ARQ 0 Hz, 311), Me82(H4H). 91 C ( 10. 02
(s, 211), 7.71 (s, 44 - 7.31 11), 16 ( o
(s, 211), 376.00 PVBO' &) : N 10. TH;COS, . 11 1 : 75
111), 7.48 (s, Hid1) A 7. 44X 7.38 (n, 211), R-—2R6 (d J =
1y, 7.07 Ny 4 Ny
s as
H H
cl cl C'
345 346 347
H3C\[/O [O HaCO
ﬁj/\(/ /N o N/Y /N I;!/\\// N
H N H N H N
NQ N>\ /S N)\ //>
N N N
H H 4
Cl cl i
348 349 350
HaCO HO. OCH;4
T N
I}l/\(/ N N? ‘ N N HaCO N N
OH H N N H N H ,Nj
NQ Ny 4 Ny 7
N, N N
H H H
cl cl cl
351 352 353
N. N, N
mm ‘ m ' N4
Ny 7 Ny HaCO N\ y
N\ N\
: H Q H Q'N‘H
cl cl ol
354 355 356
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92 C (dd, 1 =3.1, 7.7 Hz, 111), 7.05 (s, 111), 6.65 (t, J= 7.6 Hz,
372.00 ~ 111), 6.60 - 6.59 (in, 111), 2.93 -2.86 (m 211), 2.83 -2.78
(m 211) woldWped6): 10.84 (s, L M, 913 (d. 3. = 2 ety
7.52  (dt, J = 11.5, 3.4 Hz, 7.44 (td, J= . Iﬂ

= 211)

8.

Cﬁskt 111) 7. 02(d 8.4 FE,

, 6.65 ( 8 8 Hz, 211 )
1)N 3.02 - b= 7.7 He,
1)3;%514 (s, " t, J. = %
N
\

QN

93 C 7.27 (dd, J = 1.6,
356.10 6.99 - 6.91 (in
3.18  (t, | =7.7
(DVBO-d6): 10.82 (;

Ci
357 358 359
Z °N /N*N O 2 N
N / N 4 < b/
HO N HO ; N
N N, N
H H H
OCHjz- Cl F
360 361 362
SPRT) Moy
N,N HaCug N N—4
cl N/ s Ny Ny
N\ N\ N\
H H . H
Ci Cl Cl

363 364 365

N
N HO N N
Ny Ny /4 Ny 7
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He, 1 H), 7.45 - 7.39 (m 211), 7.29 (t, | =7.8 Hz, 111), 94 C7.19
-715(n 1 H, 7.04 (d, J=85H, 211), 6.66 (d, J =372.00 8.5
Hz, 2 H), wWokBoddes7od. = 7.7 Hz, 2 H), 3.00 (t, J = 7. 71*('}'—’r4Us§006/04§d)¢7

(DVBO-d6): 10. 84(s, 111) 9 23 (s, 111), 7. 51 (dt, J = 1.4,
H, 111), 7. 44 (dd, J = n15.0 Hz, 1\28 95 C ( J
1.6, 8.1 Hz, 07 o. t /JN 78Hz N93(td raNs
H, 1 H ,667 1H)Ho 610 19 1
H, 6. 58 6. 564(3 ﬁll) =F7G, 7 \2/ , 3 04 (t
7.7 Hz, 2 11) 080(s 33(s 1 H), 67N
1= 1.9
CI H
Cl
369 370 371
"X S 4
N\ ~ /N\ r@\ N"
o ¢ N NTTOTTY N e

-5] -



Hz, 111), 7.43 -7.37 (m 2 11), 7.14 (d, | = 8.2 Hz, 2 H, 96 B

6.82(d, J =74Hz 1H), 6.70 (t, J = 1.8 Hz, 1 H), 6.63 358.00

(dd, 1= 1l.%o2 0:/068792 Hz, 1 H), 4.22 (d, J = 15.8 Hz, 2 gddpusz006/045847

( DVBO- d6) : 10 83(5 1 H), 10.04 (s, 1H), 747 7.40( 211),
2.1

n
7.36 (d, J= 2. 111), 7.24 (dd, J = , 8. 1 , 1 97 AH, 7.12
(dd, 1 =2.1, 8, 1 H), 6. 92(i\' 3 H, 2 H, 37690 4.25
(s, 21 3 / ‘d N S
O/\( *N N Y/ N /
N
N\ / W/ (-l’HZ N/
N N
QN; C P
Cl

381 382 383

Ci /©\o/\(/N‘N cl)\/@o/\(/N;N ’@

N

Iz
. &

Cl Cl Cl
387 388 389
3 ~ "N / h <~ N
( { HoN" 0 (
N\ Y, N\ Y/, 2 N\ /
N N‘ N\
H H H
Cl Cl Cl
390 391 302

-52.



No. c-Met 1QIH NIVIR NVR peaks given as 8 values (500 MHz - unl ess
i ndi cated ot herwi se) ESMS ( MtH) 98 A (DIVBOdG) 10.81 (s, 1 H, 10.05

(s, 1 H, Woﬁzﬁoﬁdmwd = 2.0 Hz, .43 - 7.37 (m 2 IhBT/USZzoﬁfb(;sﬁ,ﬁJ
=2.1 FE ,7.16 - 7.13 (in, 2 FD 6 93 (t, J = 4.2 H,

4.24(s, 2 FD 8 B (DVBO- d5) : 69 (s 9.72 (s 1 H),

7.89- 7.86 (m 1lH ] i]za - ((13 (n1 6 gs (dd J. HN1 . 8.3\Hz,

1 H, 6.91 -6. (m Z0(N 100 A ( DMVEO: ) A
9.26 (s,

10. 79 (s, 1 H), 7 25 7. 38 (nﬂ H, 7. 17 - 7 12 p 3
H, 6.91 (td, J 8 4, 3 6 21 H, 6.71 (4 8.5 Hz,
(q, | = 7.2 Hz, 0 J = 7. 356. 10 101
(et hanol - d4): 7. 74 (t 2.9 L 7.22 - 7. 15§z;>“
7.01 (dt, J=7.2 2 6. 760( . J 28,6 H, 49 (dd
Jo=3.8 7.2 H, 1, 1 78 (d 3 =73 H, 3 FD 374. 10 102 B
( DVBO- 4): 10.66 (s, B%), 9.12 (s, 1 H),38413 - 8.10 (m 1 Hj95 7. 29
(d, J =8.4H, 2H, 7.01 (d, J = 8.4 Hz, 6 65 (d, J = 8.4 Hz,
2 H), 3. 19 3 16(n] 211), 3.00 - 2.97 n] 2 ro 390 oo 103 B ( DVBO- 4):
10. 66 (s, 10.06 (s, ,1 10, 8.06- v % N 1
Hz, 1 H), 7 NH) . 7,09 ([ J 8. 3 rz
(d, J = 8.3 Hz, ,@fér(hN/ s, 2H) a0 e 1 (Dwsc>dﬁd
1 H), 10.04 (s, 7.84 pd, 3= 2.0 thgl 7.21 (dd, J. & 2\
9.2 Hz, 2 FD, 7. 13 (d 2.1, 8.3 Hz, 6.97 - 6.93 (u ,Nl ,
6.91 (d, J= 8.3 Hz, 1 AN 4 26 (s, 2 11

3 CI

396 397 . 398

W/ N HO
o) / N
3 N HG ) Y
H Q“~ HsC
H HaC
cl
399 400 401
N\ H H3C
2%, N
\ . N\ / . N’\ p
QN N N
H . ’
cl cl ol
402 403 404
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105 A (nethanol-d4): 7.44 -7.41 (m 1 H),
6.83 (m 1
1 H, 1.

(d, | =8.5H, 2 H, 6.87 -

H), 4.55 (d@ 2000478, 7.2 Hz,
106 A (methanol:1): 7.44 - 7.41 (m 1 H
(

d, |

1
7

.2, 14.8 Hz, 1
11.8 Hz, 1 H), 7.02

ot herwi se) ESMS ( MtH)

- 7.20 (m 2H) 704(td J
H, 3.30 (t, | = Hz, 2 H)
(et hanol - d4) 8’64 8.01 (
| -=7.9 Hz, 1 > N
H, 4.30 (s, 2 N%Zﬁ ooN/
/
N\
H
Cl
408
HO/@O/\(/ ‘N
N
Ny
N\
H
Cl
411
CH
|
\N*N’\(/N‘N
Ho N
Ny /4
N\
H
Cl
414

, 8.5 Hz, 6.87-
H. 4.55 (dd, 3= w 7.2
07 A (net hanol - d4)f 8317’,%
6

/ 3§8.2 Hz,

6.84 (td, J =8.3,¢cB.5 Hz, 1 H),

1H NMR NMR peaks givVv e)52S 5 val ues (500 I\/Iﬁig
?09 B (et hanol - d4)*%8. 0

4. 29c( s,

78,39HZ

w -
o
©
)
(@]
-
P

81 (d,

(
7.38

6.83 ( H, 6.78

N, =-
09 (m H|S(’$"‘6'5,Nt

d
.61 (d, J = 11.5 Hz, 2@“ 7.56 (s, 2°H), 6 87\(s
H 370.00 108 A (DVBO-d6)\ 7 43 (dt, J =11.1\ & 3
J=8.2 22 Ry

=8
1 H) )=6 89y(t
2

N\

“ N

m L
HO C] {

415

-54.

7.38 -7.34 (m 1H), 7.22
H, 6.78 (d,
1 J

7.

= 8.5 Hz, 2

7.3, mcTis200meqr
34 (m 1H, 7.22

. 6
48
H),7
(dd

Hz
Not:lc I\/Et K|
i t

di ca

m 1 , (.26

- 6.56 (m 3
0.00 110 B

2 S
2;@.14 (k’
d, hd e

cl
413
N,
Z N
F N :
‘ Ny 7
N\
H
cl
416



111 B (methanol -d4): 7.20 (dd, J.= 2.0, 9.0 Hz, 2 H), 6.98 (d, | =
8.4 Hz, 2 H), 6.73- 6.64 (m 3 H), 3.30(t, 1=7.4 Hz, 2 H), 3.08 (t, 3
= 7.4 Hz, dohoFobdn30 112 C (DVBO-d6): 10.41 (s, 1 H), perfds066/043847
1-1), 7.61 (s, 1 H), 7.41 (d, 1=0.9 Hz, 1 H), 7.36 - 730 (in, 3 H),
7.18 (dd, 1= 1.9, 6.6 Hz, 2 H), 7.11/=A 09 (my1 H), 4.25 (s, 2u)
401.00 113 C (DVBO(dB) 3¢ 18 (s, 1%W§N2I—D, 7.49 (di JIne
7.8 Hz, 2 H), 7.33 3,N 8 Hz, 2 F)\Z 30Nd 1=8.5 Hz,/@@,\\”?.ﬁie
(d, J= 8.5 Hz, Z'%) ,77. 08 (t) | = 7.4 Hz, NHY 4.25 (8o ) N
367.00 114 C ( DVBO- 3 (s, 1 H,T\8Q/(s, 2 H, 7.50 (dd, "3/
4.9, 8.9 Hz, 2 ﬁyc—@(ﬂd, 1=8.5 Hz, ,%18- 7.14(|©_,QI)
4.25 (s, 2 H) 385.00°T15 € (DVMBO-d5): §.99 (s, 1 H), 7.79 ( i)
7.39 (d, J =8.7 H, 1 H, 7.29 (d, 3= 8.5 H, 2H), 714gd, 1 -=
8.5 Hz, 2 H, 6.89 (d#173='8.5 Hz, 2 H), 438 (s, 2 H), 3.72 (419 3 H)
397.10 116 A (DMBO d5): 10. 7(s lH) 9.26 (s, 1 H), 7.73 (t, J =
1.9 Hz, 1 H 740(tJ: 727(d 3=1.5 8.1H, 1
H, 7.17(d, J = 8.5 Hz,g , 7 14( CHs 72 (d, J = 8, .
H, 4.45 (q, J = 7. ?N,170®,N]\/LZ(IJ-IZ 3%03@%%7’%
( DVBO- 4) : 10.68({)@% 7 (s 7.43 = g+ 40,
7.15 (d, J = 8. By I—%}j?S(d J-—85 2 H, 4.44 (g, %
7.2 Hz, 1 H), 1.69 . .2 Hz, 3 H) £18 B (DMSO- d6),p10. 68
(s, 1 H), 9.27(3,@_,743“ J=09 4 H, 7.15 ( =8.5
Hz, 2 H), 6.73 (d, 8.8 Hz H, 4. qH=72Hzl

1.69(d, J = 7.2 Hz, 3 H 372.00 119 A ¢DVSO-d6): 11.38 (s, 885
(d, J = 8.4 Hz, 111) 428.72 (d, J = 5.7 Hagy 1H), 8.41 (d, 3

1H), 7.75 (dd, 3= 5.8, 8.3 Hz, 1H, 7.67 (t, J -= 1.9 Hz, 11% 7. 42
(t, J =81 H, 111), 7.36 (d, J = 9.3 Hz, 1H), 7.17 - 7.16 (m 1H),
6.97 (d, J = 3

ﬁx@\m, 6.21 (s, 2H) 382. 00
S ohy m ,
N HSCO
Q"" F@

H

- cl 01
423 424 ' 425
CH3 —
T N, H-N N,
N 1/ & = 'N
HO :
Ny 7 "\ 7
F N, N,
H H
Ci c1 cl
426 427 428

~-55-



g

c-Met 1C 1 H NVMR NMWR pe
di cated ot herw se) ESMs (

W022597(/63479d = 7.
1 , 6 67 (d |

70

>
I II@

1

4 (
Hz,
o

CD

)

T ~Ngd o — —
(0)]
%U‘I@
N

Wk ~NO© CD\I:Tl—‘CDCD

=
00O
R

&3

E\;
"""’Q.OOD.I—‘

(

O &
~N—

VN

et

)

d J 8

NN

[P

o -
\;II
4>

8.

@Ar—\wm
IAE
~
|—\wl—\

&

6

TITI NI

I =
~ -

(/)901

(

PG W
oa
ol
0~
N
(&
A
m I
e
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\I
N
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@I\)Hl—‘
W
ooEé;

&

1 ,694-
2H) 386 40 126 B(
211), 6.92 (s 6. 87 (d

S_l;

10 3
H) 7. 17 8.
78Hst N
t, | =7 H)

4 42§}
J
43%(52
. 7.90 -7.87
1H),712(t 1
1H), 6.64 (dd, J = 1.6, 8.1 Hz
9.3

i H 7H3]3fb

O-d6): 11.02 (s,
Ejﬁb’t’i.\gm{d 7.
.0 Na, 1 H;u 4.26 (s
, 1. 69 (s, N ,

120 C (DVSO- d6):

1 H, 6.61 (s,

NSy~ 3. 03
,7 BNy 6
H)O 05

,‘@87(
6& (s, 1H,

1= 78Hz,
TRy

2

7.43 - 73“2(m

5.95 (d, 7.
8. 06 ey
J= 7.9 H, .16,

11), 5.97 (s 2H) "4.25 (s, 2 H 404. 300/

432

N
HO—-<: >\: 7 N
N/\g /
o J
N)\ /f>

N\
H
Cl

433
CHs
B N,
ZY
o Ny 7
N\
H
OH
436

-56 -

\‘

s given as 5 values (500 MHz - unless
11.04 (s, 1 H, 9.22

2 H, 7.04 (t, J= 7.5Hz, pdrrdr006045847 -

6.57 (d, | =

< 7.31 N
.1. N7 N

y/
, J =1.9 8]
H 374.00 1228 /

.2
7. z, H

7
6, 8
68 (ddol’|

o w-

342 00 12 B (DI\/SOdG) 10. 70 (s 1
7.23%M 1

6.75(d, J=17.6
1 H, 4.23 (s, 2




127 A 388.20 128 A (DWVSO d6):
-7.86 (in, 1 H, 7.37 (s, 1 H),
8.3, 17.3 WwWo,20ddell7e7 7. 09(d, J

H, 4.23 (s, 2 H 394.30 129 A (DwvsO-d6): 10.81 (s,
H, 7.69 (t, J =2.0Hz, 1 H, 7.42 - 7.35 (m 2 H),
2 H, 6.99 (dd, J .6, 8.3 1}4-&@693-
2 11) 376.00 13Q, N 10. 66 (s 9; 2 (s
| = 7.8 Hz, 1 H), (m 1 b
7.14 (d, 1=12.3 Hz, 1H)N6 5 (d, | : N
Hz, 1 H), 4.23 (s, 3
as 5 val ues (500 ss i ndicated T se) ESMS (
(et hanol -d4): 7.17 7 JH 7.3 Hz,
(t, J =8.6 Hz, 1 H, 6.68 (dd, 1= 7.27 9.0 Hz,
378.10 132 A (methanol -d4): 7.90 -7.87 (n, 1 H, 7.
H, 6.92 (s, 1 H, 6.446& (dd, J. 1.9, 6442Hz, 2 H,
Hz, 1 H, 1.82 - 1.77 (in, 3 H 390.30 133 A (nethanol
| =85 Hz, 2 H, 7.14 - 7.09 (in, 2 H), 676(d,
6.69 - 6.64 (in, 1 H), @s50 (q, =7.2 QEL-;H)
Hz, 3 H 374.10 - /N~N PAN
m/ m/
HO { HO [
: g& é Ny /4
HN HN
) H‘
N HsCO N
o~ N
0 0
444 445
CH3 CHs
N N
Z N Z N
Ny 4 N7/
HN, - HN
H\ 7 H\
H3CO N""Q [WHE
HsC
o] 3_<o
447 448

-57-

10.69 (s, 1 H), 10.06 (s, 1 H), 7.89
7.28 - 7.24 (in,

7.18 (dd, 3=

= 8.2 H, 1H, 691 (d, ﬂcws‘igt%/otr%-wl
. S,
7.16 - 7SHE On,

No. :_@’ HNlVIRN i ve
i
2 HY, 7.09 -7.02 (m 2 Hp—.6.8
! . 4.30 (sTﬂQ—ﬁﬁil
3

4.48 (q443). = 7.2

-d4): 7.19 (d,

5= 8.5 Hz, 2 H),
1.79 (d, J =CHs 3



134 B (DMSO-d6): 10.89 (s, 1H), 8.68 (d, J = 7.5 Hz, 1), 8.64 (d, | =
5.3 Hz, 1H), 8.26 (d, J = 2.7 H, 1H, 7.62 - 7.59 On, 1H), 7.44 -
7.39 On, 2Hbzoc?7¢ok579€d J =8.1Hz, 1H), 6.95 (t, 5 = 8.fchEs200kitlss47

6.87 (d, J = 12 6.14 (s, 2H) 36590 135 B (DVSO d6): 10,58
(s, 1H), 862(d J B Hz, 2H), 8.24 (d, C8:= 2.9 tz, 1H), 757 (t,
J =6.8 Hz, 1H), , 04 ,.M;?leAH), 8e
(d, 3 =31 H, 111 J6. 1§ @ . BHy 36200 /\(/
(DVBO-c16): 11. 087 (s f 5N , 111 e
7.9 Hz, 1H), 8.21 (s, 790(s 1H), 76 763%‘1“{1 2H) MS
(t, J.= 6.3 Hz, 1H), 7.4 6.7 Hz, 6.82 (s, 111)7=6.
(s, 211) 416.00 137 54 3 o 138 A (DIVBOHdG 0.97 (d J NHz,
1 H, 9.27 ( br s 8 (s, Ltla(FI) 9’ H)H
7.62 (t, | = st 7.56 (d, J , 7 4°(d J =
7.5Hz,1H),715(d3 8.3 Hz, ,6068(d 1:82Hz,2H),
4.45 (q, J = 7.2 Hz, 48a1), 1.70 (d, J : 452 Hz, 3 H). 406. 404539 A
(DVBO-d6): 10.96 (s, 1 H, 9.26 (br s, 1 H, 808 (s, 1 H), 7.62 (t,
I=7.9Hz,1H),7.56(d,J=8.6Hz,11-1),744dJ=76Hz
111), 7.15 (d, A 3~8.5 Hz, 211), 6.68 (d, 3= 8.5 Hz, 211p, 4.45 (q,
J 7.2 H, 1 I—D?\ﬁg (d, J =7.2 406, 40 140 d6)
10.98 (s, 1.H), 8B 6es~¢ N, 7.6 8z, 1
J.=7.9H, 1 H, 7.44 (h4-- 7.5 B, 689 (s, 1
1H, 596 (s, 2 H, 4.28 (9 2 H. 420.00 1] (DIVBOdG) 10 97:@
J =12.0 Hz, 1 H), 1 11), 8.02 , 7.67 - 7.61_(mN\2/
H, 7.45 (d, J= 7. ,%H), 7.12(dd,@'-8 12.1 Hz,
(dd, J = 1.4, 8.3 4%, 1 H, 6.8 8 (t, &'=8.7 Hz, 1 H), 423
410. 40
453 454
HG
/N\N /N*N
m/ hec m/ N,
HaN N N N ) |
HaC B N N )
N N
QH Q“H Q-N
Cl cl H
CI
456 457 . 458
- .
N, N
l / N == N
N N N™ N N
b Ny N/ HO,C N/
H H H
cl ¢ cl
459 460 461
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No. c-Met Ki IH NVR NWR peaks given as 5 values (500 MHz - unl ess
i ndi cated ot herw se) ESM5 ( M+H) (DMSO-d6): 11.00 (s, 1 H), 10.06
(s, 1 H, wofodwasrvr H, 142 B 7.70 (d, | = 8.4 Hz, 1 ddwusbodehsfsis |
= 7.9 Hz, 1 H, 7.45 (d, J =- 7.6 Hz, 1H) 733(d J—1.9H21
H, 7.13 (dd, 1= . 00 .0, 8.3 H;,—_Nl , 6.91 (d,J= Hz, ,
4.23 (s, 211). 4§ W 10. 99 @\( 4( s, /8\8
(s, 1 H), 7.7 :N 3 Hz 1 65 n = 7HY o N
7. 5 (d, 143 B | 7. 05 & [/ 8 Hz, 1 , 6 66
| = 7.6 406.00 s 62 (s, 1 6.587(dd, | = 2.1, 8. 0N
1 H, 3.23 N, N N
cl " H
Cl
462 463 464
H NHp 0
N -
@ /N‘N N\ i " HzN/“\Q
ﬁ/\g 4 o N N
g N H o N
N N\ / N /
N
b N N
¢ o cl
465 466 467
H N i
0 c._N
H C)LN/@O/\(/ N 3 \(f)r \@ H?‘NJO
N N—4 0T N oY

cr - cl
468 469 470
N
e ¢ LS e o { O
N N Br N
N/ Ny 4 y 7
N N QN'H
H H ol
cl cl
471 472 473
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m 2 H,

1H, 7.34

JWB ﬂieﬁaalrb? 1 H),

223 (@

3.06 - 3.03 (m 2 H,
1 H), 7.

(s,
144 B
.73 (d, 338 10

N9 71 (s

474

1
N £ N
Ny 7
N\
H
Cl
477

N
e o B /

N\

H
cl

430
CHs
s

483

27 (dd, |
6.91 (d, J
J
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10.52 (s, 1 H),
18.4 Hz, 2 H),
Hz, ﬂc%szotﬁ;m?%dd
6.63 (dd, | =
145 A 366. 19
1w 7
Hz, , BQ7
2 356.50 ~ H),Ng.23
N\
o
cl
476
0
N/ N/\(/
H /



C.) (DMBO-d6): 10.53 (s, 1 H), 10.05 (s, 1 H), 7.37 -7.22 (m 147 4
H, 7.12 (dd, J = 2.1, 8.3 Hz, 1 H), 6.91 (d, J = 8.3 Hz, 372.10
2H), 4.23 w®208ddw72.34 (s, 3 H), (DVBO- d6) : 10. 54 #Sprushoddoassdy 12
(br's, H, 7.37 (d, | =9.4 148 BHz, 2 H), 7.29 (t, | = 7.7 Hz, 1
H, 7.03(d, J =84H,2H, 6.93(d I _=7.5H, 1HH 6.64 (dd, J
= 8.3, 14.0 Hz, ;Q(z(.,@o 3. 194/ 6 (m 2 H, 3.0 .99 (m
2 H), 2.34 (s, 3%y N O d6): 19" g7 HN, 9. 5 , .
9.51 (br s, 1 149 »M), N0 (s, 1HH), 7.72 A 63 (m 2 Ny, V. 2§ N
(d, I'=7.4H, 18, 787701 (m 2H, &66) 662 (ni, 2'HN
3.20 - 3.17 406.40@@N2 H), 302-2.631 H, 150 N/
\ N
Cl M
o cl
486 487 488
H
N, N. . N
Qw’\f/ ) Q)N % @l \
=N 'N o ,N (9] //N
N)\ /I> N}\ /f> N
N,/
N N \
H H N
cl Cl H
]
489 490 491
NH, CHs N
N, N, “2N]
N N~ HN N
F 1 ;
N\ / F N\ / O \Y /
N
N N |
O O O
Cl cl cl
492 493 494
NH, o CH,
N. N, TN
7N HaN 2N 2N
HO N HaCO N1 HO N
Ny 4 : Ny 7 N/
N N v SN
H H N~N  H
cl ol \—CH,
495 496 497
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B 376.40 151 A 404.40 152 A 390.60 153 A 266.20 (DVBO- (16):
10.92 (s, 1 H, 9.38 (s, 1 H, 8.70 (d, J = 2.5 Hz, 1 H), 8.34
(dd, J. = Wokoodusdmliiz, 1 H), 7.97 (dt, J = 8.4, 154 A ggruddbosodssth ,

7.51 (dd, | = 4.8, 8.4 Hz, 1 H), 7.19 - 7.15 339.20; (m 2 H), 6.71
(t, 1 =84 Hz, 2 H, 4048 (q, | -- 7.3 Hz,oHh H, 1.70 (d, &ng 7.2
Hz, 3 H), No. : ,N;N My My
N N y N

HO { HG ! 0 /
P LY oS

N N @:\ N B

N bl WSS

498 499 500

b ’ N
7 N N /
07 °N { ‘
Hom 4 H N/ N}:l P
O
\H N\
Ci | o CQ' .
501 502 503
CHy N CHz
4 7N AN =N '
O c N N 4 N /
y " Ny / o N/
QN‘ [ N DN
H N« Y \
Cl N - H
CHg cl
504 305 506
CH, GH
N o )
m /N /©/Y N O Z N
] / N
HO N, HO N,N HO CIN, )
o T
R N
N sy ° =/ N
H Cl
507 508 509
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c-Met ICl INVR H NWR peaks given as 5 values (500 MHz - unI ess

I ndi cat ed ot herwi se) ESMS (Mall) ( DMSO- d6) : 11.23 (d J 4.7 Hz,
H, 7.72 ({vo 2ofcdo® Hz, 155 B 1H), 7.55 (d, J = %w@gﬁmzss%
(t,1--=8.1 Hz, 111), 7.15 281.90 (dd I =- 1.2, 7 Hz,

(s, 211) (met hanol -ddy; 9.98 (s, 1 H), 8?”31 - 8 27 (| n 4 H);H37 86

(d, J 156A—85 742(d Mg, .

7.3 386. 10 2.4 2(d 73Hz 18

386. 00 158 B )
\

F / N
N
510 511 512
CH
70N CH, CH,
,m ;N : /N“N A
N / /
HO 1 HO '
N 7\ N~
HscvoT;S y CE—Q—N | SN
-/ HsC '
N H 3 s H
o}
513 514 515
OH N
~ / ) N‘.
/N"‘N N Z N N//\T}'/\( /N NN
N™™N N Ny & {
W Ny 7
N
o Ci
Ci
516 517 518

N N N/ N N/
N N N
NH r— H ‘H
Cl
Ci F5C
519 520 521
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370.10 (DVSO- d6): 10 78 (s, 1 11), 9.27
2.7, 159 A 6.5 Hz, 1 H), 7.43 (t, J = 9.0
1 H), 7.16wioheoddesBs5 H, 2 H), 6.73 (d, J
390.10 J = 7.2 Hz,

11.19 (s, 11tinle 8. Rdpbhsend

(s, 1 11), 7.81 (dd, J =

1 H, 7.30 - 7.27 (m
Hz, 2 $dsudbodbmabsdy

1.69 (d, 1=7.2 H) . ( DMSO- db) :

Hz,

= 8.5

Hz, 3

s dHbrmidacdiBr (9, 1FD 7.64  (dd, J =- 8 4,
(d

I\)Q_O\I—‘

19.1 Hz, 111), 7.46 ( 7.2 Hz, 1H), 37 160 A J
1H), 7.01 (d, 11 \ 9 431. oo
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(d, J =5.7 Hz, 1H), 8.43 (d, | = 3.4 H, 1H), 7i76 (dd, J = 161 A
5.8, 8.4 Hz, 1H), 7.50 (t, J = 2.0 Hz, 111), 7.33 (t, J = 8.1 H2,
1H), 7.19 4dtoorherod- 4, 8.2 Hz, 111), 7.11 (dd, J= 1.3,p@98s:8045897 0
Hz, 111)" 6.99 (d, J = 3.3 Hz, IN), 676(q,J:70Hz 111)
2.13(d,J=70Hz 311) 162A P '|nDI\/SOd6 24

(s, 1H), 9.10 (d '(br,
111), 7.65 (d, 1H) 41|\I , 111 (m 211) 88 _r,{“
211), 6.48 (s, HY), R (0 311) O d6}08:

1H), 8.04(d, 1H), 7. 56(d\ 164 C
HsC CH3
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534 535 536
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1H), 7.15 (n,

3H), 6.91 (s, 1H), 6.77 (t, 1H), 6.54 (d, 211), 422 90

6.43 (I pr, 211), 2.00 (d, 311) 165 A 455.10 166 A 427.20 167 A
443.10 168wh 20676409 (DVBO-d6): 10.80 (s, 1H), 7.50 (morydshiosiosskaBs
(m 2H), 7.23 169 A (d, 1H), 7.01 (m 211), 693 (t, HD, 6.55 (d,

1H), 6.39 (d,

408. 90 lH}\I, 5.74 (s, 211) 170 B 452. 00 CH;
N
F N, 8 HyCO —-{ HO
> oo Cf
546 547

Compositions, Formulations, and Administration of Compounds of the Invention

[0058]  According to another aspect, the invention features pharmaceutical
compositions that include a compound of formula I, X-a, I-b, or I-¢, or a compound listed
in Tables 1-3, and a pharmacentically acceptable carrier, adjuvant, or vehicle. The amount
of compound in the compositions of the invention is such that is effective to detectably
inkibit a protein kinase, particularly c-Met in a biological sample or in a patient. The term
“c-Met” is synonymous with “cMet”, “MET”, “Met” or other designations known to one
skilled in the art. Preferably a composition of the present invention is formulated for
administration to a patient in need of such composition; Most preferably, the composition
of this invention is formulated for oral administration to a patient.

[0059] The term “patient,” as used herein, means an animal, preferably a mammal, and
most preferably a human.

{0060]  Itwill also be appreciated that certain of the compounds of present invention
can exist in free form for treatment, or where appropriate, as a pharmaceutically
acceptable derivative thereof, According to the present invention, a pharmaceutically
acceptable derivative includes, but is not limited to, pharmacentically acceptable prodrugs,
salts, esters, salts of such esters, or any other adduct or derivative which upon
administration to a patient in need is capable of providing, directly or indirectly, a
compound as otherwise described herein, or a metabolite or residue thereof,

[0061] As used herein, the term “pharmaceutically acceptable salt” refers to those salts
which are, within the scope of sound medical judgment, suitable for use in contact with the
tissues of humans and lower animals without undue toxicity, irritation, allergic responsé
and the like, and are commensurate with a reasonable benefit/risk ratio. A

“pharmaceutically acceptable salt” means any non-toxic salt or salt of an ester of a

" compound of this invention that, upon administration to a recipient, is capable of

providing, either directly or indirectly, a compound of this invention or an inhibitory
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No. c-Met K.; IH NVR NWR peaks given as 5 values (500 MHz - unl ess
I ndi cated otherwise) ESM5 (NM) 171 A (DVBO-d6, 300 nmHz): 10.85 (s,

111), 7. 70wobbddwosspy 7.48- 7.26 (m 411), 7.25-7.10 ( mpEhdshooshsshdr
(s, 211). 36020 (DVBO416, 300 mHz): 10.85 (s, IH), 9.24 (s, 111),
7.45 172 B (asfiveidiybolie @@esidng th2kdl) As@sdietem, thafrm "GhitRorydetivk k}abolite

5 (Dol a) . Gt Bl it it of Sbipmarttiony n Prpgorsg e

211), 6.69 (d0062H), PhadBofuicallybidep@hid s are Wellthbvanialthatd) FoSexkinpleds.

L), 7.97 ( q‘VI ]g'é]rég at al?,'d%gcﬁggphalm%%c%ﬁtically acceptable salts in detail in J. Pharmaceutical
Sciences, 66:1-19, 1977, which is incorporated herein by reference, Pharmaceutically
acceptable salts of the compounds of this invention include those derived from suitable
norganic and organic acids and bases. Examples of pharmaceutically acceptable,
nontoxic acid addition salts are salis of an amino group formed with inorganic acids such
as hydrochloric acid, hydrobromic acid, phosphoric acid, sulfuric acid and perchloric acid
0-1' with organic acids such as acetic acid, oxalic acid, maleic acid, tartaric acid, citric acid,
suceinic acid or malonic acid or by using other methods used in the art such as ion
exchange. Other pharmaceutically acceptable salis include adipate, alginate, ascorbate,
aspartate, benzenesulfonate, benzoate, bisulfate, borate, butyrate, camphorate,

‘ camphorsulfonate, citrate, cyclopentanepropionate, digluconate, dodecylsulfate,
ethanesuifonate, formate, fumarate, glucoheptonate, glycerophosphate, gluconate,
hemisulfate, heptanoate, hexanoate, hydroiodide, 2-hydroxy-ethanesulfonate, lactobionate,
lactate, laurate, lauryl sulfate, malate, maleate, malonate, methanesulfonate, 2-
naphthalenesulfonate, nicotinate, nitrate, oleate, oxalate, palmitate, pamoate, pectinate,
persulfate, 3-phenylpropionate, phosphate, picrate, pivalate, propionate, stearate,
succinate, sulfate, tartrate, thiocyanate, p-toluenesulfonate, undecanoate, valerate salts, and
the like. Salts derived from appropriate bases include alkali metal, alkaline earth metal,
ammonium and N"(CM alkyl)y salts. This invention also envisions the quaternization of
any basic nitrogen-containing groups of the compounds disclosed herein. Water or oil-
soluble or dispersable products may be obtained by such quaternization. Representative
alkali or alkaline earth metal salis include sodium, lithium, potassium, calcium,
magnesium, and the like. Further pharmaceutically acceptable salts include, when
appropriate, nontoxic ammonium, quatetnary ammonium, and amine cations formed using
counterions such as halide, hydrbxide, carboxylate, sulfate, phosphate, nitrate, Cy3
sulfonate and aryl sulfonate. ' _

[0063] As described above, the pharmaceutically acceptable compositions of the
present invention additionally comprise a pharmaceutically acceptable carrier, adjuvant, or
vehicle, which, as used herein, includes any and all solvents, diluents, or other liquid
vehicle, dispersion or suspension aids, surface active agents, isotonic agents, thickening or

emulsifying agents, preservatives, solid binders, nbricants and the like, as suited to the
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175 A 7.72 (d, 111), 7.28 (d, 2H), 7.21 (t, 111), 6.72 (d, 211), 4.48
309.30 (s, 211) (net hanol -d4): 8.24 (d, 111), 8.08 (d, 111),

8.07 (d, 1¥baooewesi®7B 7.92 (d, 111), 7.57 (m 311), 7. 23cHgs2006hidss7
6.73 (d, 211), 4.52 303.40 (s, 211) (DVBO-d6): 8.01 (d, | = 10.2
Hz, 111), 7. 4Perfaar fosagelormPdestkdl IBRERingtdd: e SHerkd abdlPradtice oPPHuriidsy,

2H), 6.67 (d,,378; H) 5340, .4 S, . -3.56,0n,

411), 1.64- 1° ’ége%i“fbﬁ’%gi’%‘: DB. %rﬁb%vlélﬁ}’-“b“éﬁt %B&%‘igi @}ﬂ“ﬁ %“,?a%@?é% apd.

111), 8. 04 (dEncyclopedia®f PlagrmadetiBeal Technology, eds. J. Swarbrick and J. C. Boylan, 1988-
1999, Marcel Dekker, New York, the contents of each of which is incorporated by

reference herein, are disclosed various carriers used in formulating pharmaceutically
acceptable compositions and known techniques for the preparation thereof. Except insofar
as any conventional carrier medium is incompatible with the compounds of the invention,
such as by producing any undesirable biological effect or otherwise interacting in a
deleterious manmer with any other component(s) of the pharmaceutically acceptable
composition, its use is contemplated to be within the scope of this invention.

[0064] Some examples of materials which can serve as pharmaceutically acceptable
carriers include, but are not limited to, ion exchangers, alumina, aluminum stearate,
lecithin, serum proteins, such as human serum albumin, buffer substances such as
phosphates, glycine, sorbic acid, or potassium sorbate, partial glyceride mixtures of
saturated vegetable fatty acids, water, salts or electrolytes, such as protamine sulfate,
disodium hydrogen phosphate, potassium hydrogen phosphate, sodium chloride, zinc salté,
colloidal silica, magnesium trisilicate, polyvinyl pyrrolidone, polyacrylates, waxes,
polyethylene-polyoxypropylene-block polymers, wool fat, sugars such as lactose, glucose
and sucrose; starches such as corn starch and potato starch; cellulose and its derivatives
such as sodium carboxymethyl cellulose, ethyl cellulose and cellulose acetate; powdered
tragacanth; malt; gelatin; talc; excipients such as cocoa butter and suppository waxes; oils
such as peanut oil, cottonseed oil; safflower oil; sesame oil; olive oil; com oil and soybean
oil; glycols; such a propylene glycol or polyethylene glycol; esters such as ethyl oleate and
ethyl laurate; agar; buffering agents such as magnesium hydroxide and aluminum
hydroxide; alginic acid; pyrogen-free water; isotonic saline; R{nger's solution; ethyl
alcobol, and phosphate buffer solutions, as well as other non-toxic compatible lubricants
such as sodium lauryl sulfate and magnesium stearate, as well as coloring agents, releasing
agents, coating agents, sweetening, flavoring and perfuming agents, preservatives and
antioxidants can also be present in the composition, according to the judgment of the
formulator,

[0065] The compositions of the present invention may be administered orally,
parenterally, by inhalation spray, topically, rectally, nasally, buccally, vaginally or via an
implanted reservoir. The term "parenteral” as used herein includes subcutaneous,

intravenous, iniramuscular, intra-articular, intra-synovial, intrasternal, intrathecal,
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111), 7.65 - 7.64 (in, 211), 7.36 (s, 111), 7.35 (dd, 3= 7.5 8.4
1H), 7.13 -7.10 (m 211), 7.05- 6.97 (m 211), 6.70 318A0 -6.67

. 211) , wh B8desre7211) . 179 C 353.50  (DMVBO-d6): SecPud2bis/ndsssr
9.10 (s, 111), 7.88 (d, | = 9.8  Hg, 111), 7.77 (t, | = 1.6

, 1H), 7. 69infraoculgr, intraheBatizintralgsignal anfiSOraBaiialddiedtion of ififsion TecBBqued,

1 |
= 8.4 Hz, 211 = 9. . 64 -. 6, n, 2 427
(0 =7 1 Bt Sompleifit o e ighiogcdefly o Bogghicyy )
Hz, 211), 2. 1%31111‘3 injegtable Gor@s phthe comPsitiyns of thiDIVBEcGhay 18.aGR0hsor 111) ,
9.23 (br s, I’&]éa’gmgus%ﬂsp%gion.l Théke %uspensions may be formulated according to techniques

known in the art using suitable dispersing or wetting agents and suspending agents., The

A

Hz,
(in
111
Hz

sterile injectable preparation may also be a sterile injectable solution or suspension in a
non-toxic parenterally acceptable diluent or solvent, for example as a solution in 1,3-
butanediol. Among the acceptable vehicles and solvents that may be employed are water,
Ringer's solition and isotonic sodium chloride solution. In addition, sterile, fixed oils are
conventionally employed as a solvent or suspending mediun.

[6066]  For this purpose, any bland fixed 0il may be employed including synthetic
mono- or diglycerides. Fatty acids, such as oleic acid and its glyceride derivatives are
useful in the preparation of injectables, as are natural pharmaceutically-acceptable oils,
such as olive oil or castor oil, especially in their polyoxyethylated versions. These oil
solutions or suspensions may also contain a long-chain alcohol diluent or dispersant, such
as carboxymethyl cellulose or similar dispersing agents that are commonly used in the
formulation of pharmaceutically acceptable dosage forms including emulsions and
suspensions. Other commonly used surfactants, such as Tweens, Spans and other
emulsifying agents or bioavailability enhancers which are commonly used in the
manufacture of pharmaceutically acceptable s'olid, liquid, or other dosage forms may also
be used for the purposes of formulation.

[00671 The pharmaceutically acceptable compositions of this invention may be orally
administered in any orally accepiable dosage form including, but not limited to, capsules,
tablets, aqueous suspensions or solutions. In the case of tablets for oral use, carriers
commonly used include lactose and corn starch. ‘Lubricating agénts, such as magnesium
stearate, are also typically added. For oral administration in a capsule form, useful
diluents include lactose and dried comstarch. When aqueous suspensions are required for
oral use, the active ingredient is combined with emulsifying and suspending agents. If
desired, certain sweetening, flavoring or coloring agents may also be added.

[0068]  Altematively, the pharmaceutically acceptable compositions of this invention
may be administered in the form of suppositories for rectal administration. These can be
prepared by mixing the agent with a suitable non-irritating excipient that is solid at room
temperature but liquid at rectal temperature and therefore will melt in the rectum to release

the drug. Such materials include cocoa butter, beeswax and polyethylene glycols.
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Hz, 111), 7.50 (t, | = 2.1 Hz, 111), 7.23 (t, | = 8.1 Hz, al), 181 A
7.13 - 7.10 (m 3H), 6.98 (d, J = 9.9 Hz, 111), 6.67 (dd, J = 376.50
1.9, 6.6 Hwo @ddge4796. 60 (dd, J = 2.1, 8.0 Hz, 1H), 4. 5%pdtys2d06m45847
6.0 Hz, 111), 4.29 (s 211), 1.27 (d, J. = 6.0 Hz, 611).

(DVSO-d6) : 9. Be6gs, ph@n@Qﬁu(Imly s¢eepidle caopD4ditifnd,of thissin@nBon maszso be

11,776 (Caanfnioda Bolny, Mkt e 60 oFudshn hufadlies J32,8,

J

311). 7.00 ( ceeadilyac@sgbleby topied pppligaiBs, ibdudingdiseates Of théew®, He skin, or k1) ,
4.31 (s, 21D)jowdr iffstindks ifedt. (SMeab$elidpical formMRtions are readily prepared for sach of these

areas or organs.

[007G])  Topical application for the lower intestinal tract can be effected in a recta]
suppository formulation (see above) or in a suitable enema formulationt. Topically-
transdermal patches may also be used. .

[0071]  For topical applications, the pharmaceutically acceptable compositions may be
formulated in a suitable cintment containing the active component suspended or dissolved
in one or more carriers. Carriers for topical administration of the compounds of this
invention include, but are not limited to, mineral oil, liquid petrolatum, white petrolatum,
propylene glycol, polyoxyethylene, polyoxypropylene compound, emulsifying wax and
water. Alternatively, the pharmaceutically acceptable compositions can be formulated in a
suitable lotion or cream containing the active components suspended or dissolved in one
or more pharmaceutically acceptable carriers. Suitable carriers include, but are not limited
to, mineral oil, sorbitan monostearate, polysorbate 60, cetyl esters wax, cetearyl alcohol,
2-octyldodecanol, benzyl alcohol and water.

[0072]  For ophthalmic use, the pharmaceutically acceptable compositions may be
formulated, ¢.g., as micronized suspensions in isotonic, pH adjusted sterile saline or other
aqueous solution, or, preferably, as solutions in isotonic, pH adjusted sterile saline or other
aqueous solution, either with or without a preservative such as benzylalkonium chloride.
Alternatively, for ophthalmic uses, the pharmaceutically acceptable compositions may be
formulated in an ointment such as petrolatum. The pharmaceutically acceptable
compositions of this invention may also be administered by nasal aerosol or inhalation.
Such compositions are prepared according to techniques well-known in the art of
pharmaceutical fonmmlation and may be prepared as solutions in saline, employing benzyl
alcohol or other suitable preservatives, absorption promoters to enhance bicavailability,
fluorocarbons, and/or other conventional solubilizing or dispersing agents.

{0073] Most preferably, the pharmaceutically acceptable compositions of this
invention are formulated for oral administration,

[0074] Liquid dosage forms for oral administration include, but are not limited to,
pharmaceutically acceptable emulsions, microemulsions, solutions, suspensions, syrups

and elixirs. In addition to the active compounds, the liquid dosage forms may contain
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c-Met I C 1H NVR NMR peaks given as 8 values (500 MHz - unl ess

I ndi cat ed ot herwi se) ESMS (VI +H) (DVMSO-d5) : . 56 (s, 111), 9.23 (hr

s, 1H), 8.4 %ehosdor 9.8 Hz, 1H), 7.57 (d, J = 8.5 Hur/ddBosodssiB
(d, J.=8.5 Hz, 2H), 7.12 183 B (d, J = 8.5 Hz, 2H) 6.99 (d, 3= 9.8
Hz, 1H), 6. 68111?1@@;1%@3 eogmaniggsed inth@art @clbastor e}&hfp)q, whteP&@ ofter somd)lt,s,

(2t 585 m ?l slalu%ﬁlzmé aéélts and Qxhglszg%uch% %ﬁ;ﬂ%ﬂa ?f 1sc§)rc§gﬂ(z[dohgl%yl 9 22
(s, 1H), 8. oaca(tmnat@, eﬂlybacstatazbenzyl altdin), ben?zymmgoate gropyldne @lybist, 1,3-bdtylene
7.48 (d, J gﬁycz»l, 'd‘ﬁneﬂi‘yif@;)manﬁde?&ls (11; particular, cottonseed, groundnut, corn, germ, olive,

castor, and sesame oils), glycerol, tetrahydrofurfuryl alcohol, polyethylene glycols and

fatty acid esters of sorbitan, and mixtures thereof. Besides inert diluents, the oral
compositions can also include adjuvants such as wetting agents, emulsifying and
suspending agents, sWeetening, flavering, and perfuming agents.

10075] Injectable preparations, for example, sterile injectable aqueous or oleaginous
suspensions may be formulated according to the known art using suitable dispersing or
wetting agents and suspending agents. The sterile injectable preparation may also be a
sterile injectable solution, suspension or emulsion in a nontoxic parenterally acceptable
diluent or solvent, for example, as a solution in 1,3-butanediol. Among the acceptable
vehicles and solvents that may be employed are water, Ringer's solution, U.S.P. and
isotonic sodium chloride solution. In addition, sterile, fixed oils are conventionally
employed as a solvent or suspending medium. For this purpose any bland fixed oil can be
employed including synthetic mono- or diglycerides. In addition, fatty acids such as oleic
acid are used in the preparation of injectables.

[0076] The imjectable formulations can be sterilized, for example, by filtcation through
a bacterial-retaining filter, or by incorporating sterilizing agents in the form of sterile solid
compositions which can be dissolved or dispersed in sterile water or other sterile injectable
medinm prior o use.

[0077] In order fo prolong the effect of a compound of the present invention, it is often
desirable to slow the absorption of the compound from subcutaneous or inframuscular
injection. This may be accomplished by the use of a liquid suspension of crystalline or
amorphous material with poor water solubility. The rate of absorption of the compound
then depends upon its rate of dissolution that, in tum, may depend upon crystal size and
crystalline form. Alternatively, dissolving or suspending the compound in an oil vehicle
accomplishes delayed absorption of a parenterally administered compound form.,
Injectable depot forms are made by forming microencapsule matrices of the compound in
biodegradable polymers such as polylactide-polyglycolide. Depending upon the ratio of
compound to polymer and the nature of the particular polymer employed, the rate of
compound release can be controlled. Examples of other biodegradable polymers include

poly(orthoesters) and poly(anhydrides). Depot injectable formulations are also prepared
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185 A(t, J =8.1 Hz, IH, 7.15 (d, J =83 Hz, 2H), 7.09 (d, J =73
352. 40 Hz, 1H), 6.98 (d, 3 = 9.8 Hz, 1H), 6.67 (d, J.= 8.4 Hz,
211), Awdogmea81l) . 186 B 352.40 187 B 326. 30 18&1Ass28dkR455Q7
(DVMBO-d6): 9.23 (hr s, 1H), 7.86 (d, .1.= 9.9 Hz, 111), 7.23 (d,
1- = 8.0 Hz, Wenrappigiis: qogpodnd-in Bpogorhps, or Rictyemidsi®8 thatlgre Sormpatifi8wvith 9. 9
Hz, 111), 6. %d{tqgues‘.] = 1.9, 6.6 Hz, 2H), 4.19 (s, 211), 352.77
[0078]  Composttions for rectal or vaginal administration are préferably suppositories
which can be prepared by mixing the compounds of this invention with suitable non-
imitating excipients or carriers such as cocoa butter, polyethylene glycol or a suppository
wax which are solid at ambient temperature but liquid at body temperature and therefore
melt in the rectum or vaginal cavity and release the active compound.
[0079]  Solid dosage forms for oral administration include capsules, tablets, pils,
powders, and granules. In such solid dosage forms, the active compound is mixed with at
least one inert, pharmaceutically acceptable excipient or carrier such as sodium citrate or
dicalcium phosphate and/or a) fillers or extenders such as starches, lactose, sucrose,
glucose, manmitol, and silicic acid, b) binders such as, for example,
carboxymethylcellulose, alginates, gelatin, polyvinylpyrrolidinone, sucrose, and acacia, ¢)
humectants such as glycerol, d) disintegrating agents such as agar--agar, calcium
carbonate, potato or tapioca starch, alginic acid, certain silicates, and sodium carbonate, €)
solution retarding agents such as paraffin, f) absorption accelerators such as quaternary
ammonium compounds, g} wetting agents such.as, for example, cetyl alcohol and glycerol
monostearate, h) absorbents such as kaolin and bentonite clay, and i} lubricants such as
talc, calcium stearate, magnesium stearate, solid polyethylene glycols, sodium lauryl
sulfate, and mixtures thereof. In the case of capsules, tablets and pills, the dosage form
may also comprise buffering agents.
foos0] Solid compositions of a similar type may also be employed as fillers in soft and
hard-filled gelatin capsules using such excipients as Iactose or milk sugar as well as high
molecular weight polyethylene glycols and the like. The solid dosage forms of tablets,
dragees, capsules, pills, and granules can be prepared with coatings and shells such as
enteric coatings and other coatings well known in the pharmaceutical formulating art.
They may optionally contain opacifying agents and can aiso be of a composition that they
release the active ingredient(s) only, or preferentially, in a certain part of the intestinal
tract, optionally, in a delayed manner. Examples of embedding compositions that can be
used include polymeric substances and waxes. Solid compositions of a similar type may
also be employed as fillers in soft and hard-filled gelatin capsules using such excipients as
lactose or milk sugar as well as high molecular weight polethylene glycols and the like.
[0081] The active compounds can also be in micro-encapsulated form with one or

more excipients as noted above. The solid dosage forms of tablets, dragees, capsules,
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3.77 (d, J = 7.6 Hz, 111), 1.71-1.4 (iii, J = 9.4 Hz, 5H),
1.18-1.00 (m 9H). (DMBO-d6): 9.23 (hr s, 1H), 8.04 (d, J -= 10.2
Hz, 111), wbotbefr 96l (S IH), 7.34 (d, J = 10.2 Hz, 1Hgris28db/0lshar 3=
8.5 Hz, 211), 6.66 (d 5=8.5 Hz, 211), 4.23 (s, 2H), 3.80 - 3.76 (in,
33930  4H), mllgand @amples tanbeptebjred with 8oatings add shells Sickias en.’tHﬁ): coanﬁgsl C

310142,192 5858 fonyd DO Sl ©

6. 9 1 (d, J = fomgdatiipg grt gln}qgch svlifj dlosegedBm(srthe Rtfje, comp@td (nsay b2 lai)rmx&d \?rﬁh §iq,

J =6.7 least one inert diluent such as sucrose, lactose or starch. Such dosage forms may also
comprise, as is normal practice, additional substances other than inert diluents, e.g.,
tableting lubricants and other tableting aids such a magnesium stearate and
microcrystalline cellulose. In the case of capsules, tablets and pills, the dosage forms may
also comprise buffering agents. They may optionally contain opacifying agenis and can
also be of a composition that they release the active ingredient(s) only, or preferentially, in
a certai part of the intestinal tract, optionally, in a delayed manner. Examples of
embedding compositions that can be used include polymeric substances and waxes.
[0082]  Dosage forms for topical or transdermal administration of a compound of this
invention include ointments, pastes, creams, lotions, gels, powders, solutions, sprays,
inhalants or patches. The active component is admixed under sterile conditions with a
pharmaceutically acceptable carrier and any needed preservatives or buffers as may be
required. Ophthalmic formulation, eardrops, and eye drops are also contemplated as being
within the scope of this invention. Additionally, the present invention contemplates the
use of transdermal batches, which have the added advantage of providing controlled
delivery of a compound to the body. Such dosage forms can be made by dissolving or
dispensing the compound in the proper medium. Absorption enhancers can also be used to
increase the flux of the compound across the skin. The rate can be controlled by either
providing a rate controlling membrane or by dispersing the compound in a polymer matrix
or gel.
[0083] The compounds of the invention are preferably formulated in dosage unit form
for ease of administration and uniformity of dosage. The expressioﬁ "dosage unit form" as
used herein refers fo a physically discrete unit of agent appropriate for the patient to be
treated. It will be understood, however, that the total daily usage of the compounds and
.compositions of the present invention will be decided by the attending physician within
the scope of sound medical judgment. The specific effective dose level for any particular
patient or organism will depend upon a variety of factors including the disorder being
treated and the severity of the disorder; the activity of the specific compound employed;
the specific composition employed; the age, body weight, general health, sex and diet of
the patient; the time of administration, route of administration, and rate of excretion of the

specific compound employed; the duration of the treatment; drugs used in combination or
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312. 30 Hz, 111), 1.91 - 1.84 (m 111), 1.10 (d, J.= 6.7 Hz, 314),
0.94 (d, J = 6.8 Hz, 3H), 0.89 (d, J. = 6.8 Hz, 311).

(DVBO- d6) : wo #@ridslprors, 1H), 8.07 (d, J = 10.2 Hz, 1H), PCT/ﬂszétﬁm&simJ
10.2 Hz, 111), 7.15 (m 311 6.70(m 111), 6.68 194 B (dd, J

8, 6.6 Hz @P@eldeﬁale’a thigspecifiecopipoundgnmplayed, aml-ylce factors well kﬂO@mEiﬂth(et J
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compositions should be formulated so that a dosage of between 0.01 ~ 100 mg/kg body
weight/day of the inhibitor can be administered to a patient receiving these compositions.
[0085]  Depending upon the particular condition, or disease, to be treated or prevented,
additional therapeutic agents, which are normally administered to treat or prevent that
condition, may also be present in the compositions of this invention. As used herein,
additional therapeutic agents that are normally administered to treat or prevent a particular
disease, or condition, are known as “appropriate for the disease, or condition, being
treated.”

[0086]  The amount of additional fhcrapeutic agent present in the compositions of this
invention will be ne more than the amount that would normally be administered in a
composition comprising that therapeutic agent as the only active agent. Preferably the
amount of additional therapeutic agent in the presently disclosed compositions will range
from about 50% to 100% of the amount normally present in a composition comprising that

.agent as the only therapeutically active agent.

Uses of the Compounds and Compositions of the Invention

[0087] A compound or composition of the invention can be used as a monotheraphy to
treat or lessen the severity of a proliferative disease, condition, or disorder in a patient by
administering to the patient a compound or a composition of the invention in an effective
amount. Such diseases, conditions, or disorders include cancer, particularly metastatic
cancer, atherosclerosis, and lung fibrosis.

[00388] The terms “cancer” and “cancerous” refer to or describe the physiological
condition in mammals that is typically characterized by unregulated cell
growth/proliferation. Examples of cancer include but are not limited to, carcinoma,
lymphoma, blastoma, sarcoma, and leukemia. More particular examples of such cancers
include adrenocortical cancer; bladder cancer; bone cancer; brain cancer; breast cancer;
cancer of the peritoneumn; cervical cancer; colon cancer; colorectal cancer; endometrial or
uterine carcinoma; esophogeal cancer; eye cancer; gallbladder cancer; gastrointestinal

cancer; glioblastoma; various types of head and neck cancer; hepatic carcinoma;
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367. 40 chronic eosinophilic leukemia, hypereosinophilic syndrome, systematic mast cell disease,
atypical CML, or juvenile myelomonocytic leukemia; ovarian cancer; pancreatic cancer;
prostate cancer, including benign prostatic hyperpiasia; rectal cancer; salivary gland
carcinoma; squamous cell cancer; testicular cancer; thyroid cancer; and vulval cancer.
[0089) The treatment method that includes administering a c-Met inhibitor of the
invention can further include administering to the patient an additional therapeutic agent
(combination therapy) selected from: a chemotherapeutic or anti-proliferative agent, or an
anti-inflammatory agent, wherein the additional therapeutic agent is appropriate for the
disease being treated and the additional therapeutic agent is administered together with a
compound or composition of the invention as a single dosage form or separately from the
compound or composition as part of a multiple dosage form. The additional therapeutic
agent may be administered at the same time as a compound of the invention or at a
different time. In the latfer case, administration may be staggered by, for example, 6
hours, 12 hours, 1 day, 2 days, 3 days, 1 week, 2 weeks, 3 weeks, 1 month, or 2 months.
Non-limiting examples of chemotherapeutic agents or other anti-proliferative agents that
may be combined with the compounds of this invention include tamoxifen, raloxifene,
anastrozole, exemestane, letrozole, herceptin™ (trastuzumab), Gleevec™ (imatanib),
Taxol™ (paclitaxel), cyclophosphamids, lovastatin, minosine, araC, 5-fluorouracil (5-FU),

- methotrexate (MTX), Taxotere™ (docetaxel), Zoladex™ (goserelin), vincristin,

vinblastin, nocodazole, teniposide, etoposide, Gemzar™ (gemcitabine), epothilone,
navelbine, camptothecin, daunonibicin, dactinomycin, mitoxantrone, amsacrine,
doxorubicin (adriamycin), epirubicin, or idarubicin. In another aspect, the additional
chemotherapeutic agent can be a cytokine such as G-CSF (granulocyte colony stimulating
factor). In another aspect, a compound of the present invention, or a pharmacentically
acceptable salt, prodiug, metabolite, analog or derivative thereof, may be administered in
combination with radiation therapy. In yet another aspect, a compound of the present
invention, or a pharmaceutically acceptable salt, prodrug, metabolite, analog or derivative

thereof, may be administered in combination with standard chemotherapy combinations
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211) 330. 80 208lophosgraud) FEGYS-Guorouracil, epirubicin, and cyclophosphamide), ACT or
ATC (adriamycin, cyclophosphamide, and paclitaxel), or CMFP (cyclophosphamide,
methotrexate, 5-fluorouracil and prednisone).
[0090]  The invention also features a method of inhibiting the growth of a cell that
expresses c-Met or hepatocyte growth factor, or both, that includes contacting the cell with
a compound or composition of the invention, thereby causing inhibition of growth of the
cell. Examples of a cell whose growth can be inhibited include: a breast cancer cell, a
colorectal cancer cell, a lung cancer cell, a papillary carcinoma cell, a prostate cancer cell,
a lymphoma cell, a colon cancer cell, a pancreatic cancer cell, an ovarian cancer cell, a
cervical cancer cell, a central nervous system cancer cell, an osteogenic sarcoma cell, a
renal carcinoma cell, a hepatocellular carcinoma cell, a bladder cancer cell, a gastric
carcinoma cell, a head and neck squamous carcinoma cell, a melanoma cell, or a leukemia
cell.
[0091] The invention provides a method of inhibiting ¢-Met kinase activity in a
biological sample that includes contacting the biological sample with a compound or
composition of the invention. The term “biclogical sample,” as used herein, means a
sample outside a living organism and includes, without limitation, cell cultures or extracts
thereof; biopsied material obtained from a mammal or extracts thereof; and blood, saliva,
urine, feces, semen, tears, or other body fluids or extracts thereof. Inhibition of kinase
activity, particularly c-Met kinase activity, in a biological sample is useful for a variety of
purposes known to one of skill in the art and is limited to non-therapeutic methods.
Examples of such purposes include, but are not limited to, biological specimen storage and
biological assays. ‘
[6092] The invention also provides a method of inhibiting c-Met kinase activity in a
patient, comprising administering to the patient a compound or composition of the
invention. In an embodiment, the invention comprises a method of treating or lessening
the severity of a c-Met-mediated condition or disease in a patient. The term “c-Met-
mediated disease” or “c-MET-mediated condition”, as used herein, means any disease
state or other deleterious condition in which c-Met is known to play a role. The terms “c-
Met-mediated disease” or “c-Met-mediated condition” also mean those diseases or
conditions that are alleviated by treatment with a c-Met inhibitor. Such conditions

include, without limitation, cancers, such as, for example, gastric adenocarcinoma,
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[0093]  In certain embodiments of the present invention an "effective amount” or
“effective dose” of the compound or pharmacentically acceptable composition is that
amount effective for treating or lessening the severity of one or more of the
aforementioned disorders. The compounds and compositions, according to the method of
the present invention, may be administered using any amounnt and any route of
admimistration effective for treating or lessening the severity of the disorder or disease.
The exact amount required will vary from subject to subject, depending on the species,
age, and general condition of the subject, the severity of the infection, the particular agent,
its mode of administration, and the like. A compound or composition can also be
administered with one or more other therapeutic agents, as discussed above.

[0094]  The compounds of this invention or pharmaceutical cc—)mpositions thereof may
also be used for coating an implantable medical device, snch as prostheses, artificial
valves, vascular grafts, stents and catheters. Vascular stents, for example, have been used
to overcome restenosis (re-narrowing of the vessel wall after injury). However, patients
using stents or other implantable devices risk clot formation or platelet activation. These
wnwanted effects may be prevented or mitigated by pre-coating the device witha
pharmaceutically acceptable composition comprising a compound of this invention.
[0095] Suitable coatings and the general preparation of coated implantable devices are
desc_ribed in U.S. Patent Nos. 6,099,562; 5,886,026; and 5,304,121, the contents of each of
which are incorporated by reference herein. The coatings are typically biocompatible
polymeric materials such as a hydrogel polymer, polymethyldisiloxane, polycaprolactone,
polyethylene glycol, polylactic acid, ethylene vinyl acetate, and mixtores thereof, The
coatings may optionally be further covered by a suitable topeoat of fluorosilicone,
polysaccarides, polyethylene glycol, phospholipids er combinations thereof to impart
conirolied release characteristics into the composition. Implantable devices coated witha
compound of this invention are another embodimient of the present invention. The
compounds may also be coated on implantable medical devices, such as beads, or co-
formulated with a polymer or other moleculs, to provide a "drug depot,” thus permitting
the drug fo be released over a longer time period than administration of an aqueous

solufion of the drug.
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Preparation of Compounds of the Invention

[0096] The following definitions describe terms and abbreviations used herein:

ATP adenosine triphosphate

Boc t-butoxycarbonyl

DMF dimethylformamide

DTIT dithiothreitol

ESMS electrospray mass spectrometry

HEPES 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid
HPLC high performance liquid chromatography
LC-MS liquid chromatography-mass spectrometry
Me methyl

MeQOH methanol

NADH nicotinamide adenine dinucleotide hydride
Ph phenyl

r.t. room temperature

tBu tertiary butyl

Tf triflnorosulfonyl

TFA trifluoacetic acid

Ts toluenesulfonyl

[0097] Purifications by reversed-phase HPLC were conducted on a Waters 20 x
100mm YMC-Pack Pro C18 colurmn uéing a linear water/acetonitrile (0.1%TFA) gradient
at a flow rate of 28 mL/minute. Beginning and final composition of the gradient varied for
each compound between 10-40 and 50-90% acetonitrile, respectively.

[0098]) In general, the compounds of this invention may be prepared by methods
described herein or known to those skilled in the art for the preparation of analogous
compounds. In order that the invention described herein may be more fully understood,
the following examples are set forth. It should be understood that these examples are for
ilustrative purposes only and are not to be construed as limiting this invention in any

manmner.

Preparation of triazolothiadiazoles (compounds of formula I-a)
[0099]  Asshown in Figure 1, a carboxylic acid of formula X is reacted neat with

thiocarbonohydrazide with heating (about 170°C) in a condensation reaction to produce a
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4-amino-1,2,4-triazole-3-thiol of formula I, The compound of formula X1 is reacted
with a carboxylic acid of formula IV in refluxing phosphorus oxychloride to produce a
compound of formula I-a, where R*, LB, and R are as defined herein for compounds of
formmla 1.
[00100] To produce a compound of formula I-d, where R? and RP is as defined herein
for a compound of formula I, the intermediate of formula I is reacted with an
isothiocyante of formula V in DMF with heating. In addition, for the preparation of
compounds that include an aryl boronic acid or boronate moiety as part of RA,lthese
gfoups can be introduced using those methods known to one skilled in the art or by
methods described in U.S. Patent Nos. 6,939,985 and 6,559,310, and in U.S. Patent
Application No. 20040133028.
[00101] Triazolothiadiazole compounds of the invention prepared by these methods
include those compounds listed in Table 1. Analytical characterization data of

representative compounds are-provided i Table 4.

Example 1. Synthesis of Compound 2

[00102]  As shown in Figure 2, 2~(benzo[d][1,3]dioxol-5-yl)acetic acid (1 mmol) and
thiocarbonohydrazide (1.5 mmol) were heated at 170°C for 15 min. The mixture was
cooled and taken up in 5% MeOH/CH;Cl, and saturated NaFHCQ3. The organics were
washed with water, satirated NaCl, dried over NaySQy, and concentrated i vacio. The
resulting 5-((benzo[d][1,3]dioxol-5-yl)methyl)-4H-4-amino-3-mercapto-1,2, 4-triazole
(compound 1001) was used asisin tﬁe next reaction. Accordingly, a mixture of
compound 1001 and thiopene-2-carbonyl chloride (0.176g, 1.2mmol) suspended in excess
phoshoryl chloride (~10 mlL) was refluxed 5 hours. The excess phoshoryl chloride was
removed under reduced pressure and the subsequent residue was mixed with crushed ice.
The solids were filtered, washed with water, and dried in vacuo. Purification by reversed-
phase HPLC produced pure 3-((benzo[d][1,3]dioxol-5-yl)ymethyl)-6-(thiophen-2-y1)-
[1,2,4]triazolo[3,4-5][1,3,4]thiadiazole (compound 2).

Example 2. Synthesis of Compound 5

[00103] As shown in Figure 3, 4-hydroxyphenylacetic acid (1 mmol) and
thipcarbonohydrazide (1.5 mmol) were heated at 170°C for 15 minutes. The mixture was
cooled to r.t. and taken up in 5%MeOH/CH,Cl, and saturated NaHCO;. The organics

were washed with water, saturated NaCl, dried over NaySOy4, and concentrated in vacuo.
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The resulting 4-((5-mercapto-45-1,2,4-triazol-3-yl)methyl)phenol (compound 1002) was
used as is in the next reaction. Accordingly, to a solution of compound 1002 (50 mg,
0.224 mmol) in DMF (2.5 mL) was added 1-(isothiocyanatomethyl)benzene (65 piL, 0.50
munol). The reaction was stirred at 110 °C overnight at ambient pressure, at which point
- LCMS analysis indicated disappearance of starting material and the presence of the
desired thiadiazole. The reaction mixture was concentrated to give a dark oil, which was

purified by reversed-phase HPLC to give compound 5 (30 mg, 40% yield) as a white solid.

Preparation of triazolopyridazines (compounds of formulae I-b, I-e, and I-f)

[00104]  As shown in Figure 4, a compound of formula VI, containing leaving groups Z
and Z' (e.g., halogen, phosphonate, tosylate, or triflate), which can be the same or
different, is reacted with hydrazine in a suitable solvent, such as, for example, isopropanol
at an elevated temperature under microwave frradiation to produce a compound of formula
VIL Typically, the reaction temperature is above 60°C. If R is not hydrogen, the
regiochemistry of substitution may be governed by the ease of leaving group displacement
and/or the steric bulk of R. Subsequent reaction of the compound of formula IIX with an
imidate ester of formula VIII produces a compound of formula IX, where cach of R* and
RE is as described for a compound of formula I and L is an optionally substituted C;.»
allcylene. Typically, this reaction is performed in polar solvent at an elevated temperature,
such as, for example, refluxing methanol or ethanol. In one variation, a carboxylic acid or
ester can substitute for the imidate ester and the reaction performed neat with heating. The
compound of formula IX can then be reacted with a compound of formula X in a catalyst-
mediated cross coupling reaction to form a compound of formula I-b. A compound of
formula I-e is a compound of formula I-b where R” is hydrogen. The catalyst used in the
cross coupling reaction can be, for example, a palladium catalyst/ligand system (such as,
for example, Pd(PPh3)s, PA(PtBus)s, PA[P(Me)(tBus)]s, PACL(PPhs) 2, PACI(dppf) 2,
Pdy(dba)sBINAP, or Pdy(dba);P(o-tol)s (see Fu and Littke, 4ngew. Chem. Int. Ed.,
41:4176-4211, 2002; Nicolaou et al., dngew. Chem, Int. Ed. 44:4442-4489, 2005; or
Hassen et al., Chemical Reviews 102(5):1359-1469, 2002). The reaction is usually
performed in the presence of a base. The M group of the compound of formula X can be,
for example, -B(OAlkyl); or -B(OH),(Suzuki reaction), -Mg-Hal (Kwmada reaction), -Zn-
Hal (Negishi reaction), -Sn(Alkyl); (Stille reaction), -Si(Alkyl); (Hiyama reaction), ~Cu-
Hal, -Z1Cp,Cl, or -AlMe;. In the preparation of compounds that include an aryl boronic

acid or boronate mojety as part of R* or RB-1 B-M, these groups can be introduced using
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those methods known to one skilled in the art or by methods described in U,S. Patent Nos.
6,939,985 and 6,559,310, and in U.S, Patent Application No. 20040133028, If so desired,
the order of the functionalization of pyrimidine ring may be changed such that the cross-
coupling reaction is performed first, followed by reaction with hydrazine.

[00105)  As an alternative to appending the 1BR® group to the triazolopyridazine core
structure via a catalyst-mediated cross coupling reaction, once a compound of formula IX
is obtained, the Z group can be reacted with a nucleophilic moiety, such as, for example,
an amine, to form a compound having formula I-f.

[00106] Triazolopyridazine compounds of the invention prepared by these methods
include those compounds listed in Table 2. Analytical characterization data of

representative compounds are provided in Table 4.

Example 3. Synthesis of Compound 175

[00107] Asshownin Figure 5, a mixture of 40 g (0.27 mole) of 3,6-dichloropyridazine
and 40 mL of 80% hydrazine hydrate in 80 mL of ethanol was refinxed for one hour. The
reaction mixture was evaporated to dryness and the residue was recrystallized from
benzene to give 39 g of 1-(6-chloropyridazin-3-yl)hydrazine (compound 1003) (see
Takahayashi, J. Pharm. Soc. Japan 75:778-781, 1955).

[00108] Separately, HC1 gas was bubbled through a solution of 2-(4-
hydroxyphenyl)acetonitrile (5.00 g, 37.58 mmol) in ethanol (2.16 mL, 37.58 mmol) at 0°C
for approximately 15 minutes. The mixture was stored at 0°C overnight. After warming
the reaction mixture to room temperature and treating with an equal volume of ether, the
precipitate was filtered and triturated with ether to yield an imidate ester (compound 1004,
7 g, 32.5 mmol, 87% yield).

[00109] A solution of compound 1003 (0.200 g, 1.4 mmol) and compound 1004 (0.636
g, 2.78 mmol} was refluxed in ethanol until the reaction was judged to be complete by
HPLC analysis. The reaction mixture was cobcentrated and diluted with ethy! acetate. The
organics were washed with water, brine, and concentrated in vacuo. Purification by
preparative HPLC yielded 4-((6-chloro-[1,2,4]triazolo[4,3-b]pyridazin-3-yl)methyl)phenol
{compound 1005, 0.147 ¢, 0.565 mmol, 40.4% yield).

[00110] A mixture of compound 1005 (0.050 g, 0.19 mmol), 2-thiophene boronic acid
(0.029 g, 0.23 mmol), and PACLdppf (0.005 g) in DMF:saturated NaFHICOs; (1:1) was

flushed with nitrogen and microwaved at 130°C for 700 seconds. The reaction mixture
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was diluted with ethyl acetate and the organic layer washed with water and concentrated i
vacuo. Purification by preparative HPLC yielded 4-((6-(thiophen-2-yl)-
[1,2,4]triazolo[4,3-b]pyridazin-3-yl)methyl)pheno] (compound 175, 0.0109 g, 0.035
mumol, 18.6% yield).

Example 4. Synthesis of Compound 190

[00111] As shown in Figure 6, compound 1005 (35 mg, 0.13 mmol) was dissolved in
NMP (1 mL) with 1,4-diazepan-5-one (100 mg, 0.88 mmol} and the mixture heated at 200
°C for 15 mimztes m a microwave reactor. The reaction mixture was purified by

preparative reversed-phase HPLC to give compound 190 (34 mg, 0.1 mmol, 77% yield).

Example 5. Synthesis of Compound 206

[00112] As shown in Figure 7, a mixture of 3-chloro-6-phenylpyridazine (compound
1006, 1 g, 5.3 mmol) and hydrazine monchydrate (0.51 mL, 10.53 mmol) in isopropanol
was microwaved at 180°C for 30 minutes. The reaction was treated with ether, the
resulting precipitate filtered and washed with ether to yield 1—(6;pheny1pyﬂdazin~3~
yDhydrazine, which can be treated with 2M HCl in ether to give the corresponding
hydrochloride salt (compound 1007) in quantitative yield. Compound 1007 (0.050 g, 0.22
mmol) and 2-(4-methoxyphenylacetic acid (0.044 g, 0.22 numol) were heated neat to
100°C for 10 minutes. The reaction mixture was diluted with ethyl acetate, and the
organic layer was washed with water and brine, Purification by preparative reversed-
phase HPLC yielded 3-(3,4-dimethoxybenzyl)-6-phenyl-[1,2 4]mazolo[4 3-b]pyridazine
(compound 206, 0.0073 g, 0.021 mmol, 10% ymld)

Preparation of trinzolothiadiazines (compounds of formulae I-c and I-g)

[00113] Asshown in Figure 8, a carboxylic acid of formula IT is reacted neat with a
stoichiometric amount of thiocarbonohydrazide under an inert atmosphere with heating
(about 170°C) in a condensation reaction to produce a 4-amino-1,2 4-triazole-3-thiol of
formula I, where R” and L* are as defined herein for a compound of formula L. The
compound of formula INI is reacted with a compound of formula XI¥ under basic
conditions, where LG is a leaving group such as, for example, chloro, bromo, iodo, tosyl,
or trifyl, to produce a compound of formula I-c, where R*, L% R® 1B and R* are as

defined herein for a compound of formula I. A compound of formula I-g is a compound
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(00114]  Triazolothiadiazine compounds of the invention prepared by this method
include those compounds listed in Table 3. Analytical characterization data of

representative compounds are provided in Table 4.

Example 6. Synthesis of Compound 541

[00115]  As shown in Figure 9, compound 1002 can be prepared as described above in
Example 2, To compound 1002 (50 mg, 0.224 mmol) in tetrahydrofuran (2.5 mL) was
added txietilylamjne (69 1L, 0.50 mmol), followed by 2-chloro-1-(thiophen-3-yl)ethanone
(80 mg, 0.50 mmol). The reaction mixture was stirred at 65°C overnight, at which point
LC-MS analysis indicated the disappearance of starting material and the presence of the
desired product. The reaction mixture was concentrated in vacuo to give a dark oil, which
was purified by reversed phase HPLC to give compound 541 (40 mg, 75 %) as a white

solid.,

Example 7. K; Determination for the Inhibition of c-Met

[00116] Compounds of the invention were screened for their ability to inhibit c-Met
kinase activity using a standard coupled enzyme system (Fox et al., Protein Sei. 7:2249,
1998). Reactions were carried out in a solution containing 100 mM HEPES {(pH 7.5), 10
mM MgClp, 25 mM NaCl, 300 uM NADH, 1 mM DTT, and 1.5% DMSO. Final
substrate concentrations in the assay were 200 pM ATP (Sigma Chemicals, St Louis, MQO)
and 10 uM polyGluTyr (Sigma Chemical Company, St. Louis). Reactions were carried
out at 30°C and 80 nM c-Met. Final concentrations of the components of the coupled
enzyme system were 2.5 mM phosphoenolpyruvate, 300 pM NADH, 30 pg/ml pyruvate
kinase and 10 pg/ml lactate dehydrogenase.

[00117]  An assay stock buffer solution was prepared containing all of the reagents
listed above with the exception of ATP and a test compound of the present invention. The

assay stock buffer solution (175 yL) was incubated in a 96 well plate with 5 pL of the test
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352.20 271 B 338.10 272 B 340.10 No. Met Ki H NVR NVR peaks gi ven
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113 7 20" e Iy 716 (d 0, = 8. 4 TRl

(d, J = 9.9 &&poduddf thelpkdspnt ikvefifon(afifinad concdhtrtidig spaddihg 0.006 2% td £2.5 uM

213), 3.53 ( nlt 38%6 foil" 90 minutes. Typically, a 12-point titration was conducted by preparing serial
dilutions (from 10 mM compound stocks) with DMSQ of the test compounds of the
present invention in daughter plates. The reaction was initiated by the addition of 20 uL
of ATP (final concentration 200 pM), Rates of reaction were obtained using a Molecular
Devices Spectramax plate reader (Sunnyvale, CA) over 10 minutes at 30°C. The X;
values were determined from the rate data as a function of inhibitor concentration.
Selected K; values are provided in Table 4 as a range, where “A” represents a X; of less
than 0.10 uM, “B” represents a K; of 0.10 uM to 2.0 M, and “C” represents a K; of

greater than 2.0 uM.

Table 4. Physical and biclogical data of compounds of formula 1.

-1 . . . - .
HNMR
-Met SM
No. | © 1126 NMR peaks given as 6 values (];:\/{+I-fts)
(500 MHz — unless indicated otherwise)

(methanol-dy): 7.40 (d, J= 7.1 Hz, 2H), 7.36 - 7.33 (m,

1 C |2H),728(t,J=73Hz, 1H), 723 - 7.19 (m, 2H), 6.94 - 338
6.91 (m, 2H), 5.06 - 5.04 (m, 2H), 4.19 (s, 2H), 4.09 (s, H)
{(DMSO-dg): 8.00 (dd, J=1.1, 5.0 Hz, 1H), 7.93 (dd, T =

5 B 1.1,3.8 Hz, 1H), 7.30 (dd, J = 3.8, 5.0 Hz, 1H), 6.90 (s, 343
1H), 6.86 - 6.80 (m, 2H), 5.98 (d, J = 2.0 Hz, 2H), 4.33 (s,
2H)
(DMSO-dg): 7.94 (d, 2H), 7.68 - 7.61 (m, 3H), 7.31 (4, T =

3 C 8.6 Hz, 2H), 6.90 (dd, =2.0, 6.7 Hz,2 H), 4.39 (s, 2H), 323
3.71 (s, 3H)

4 B 309
(DMS0-dg): 10.58 (s, 1H), 9.28(s, 1H), 7.50 (d, T = 7.7 Hz,

5 A | 2H), 741 -738 (m,2H), 7.16 (4, T=8.5Hz, 2H), 7.09 (t, T | 324
=7.3 Hz, 1H), 6.72 (dd, J=2.0, 6.5 Hz, 2H), 4.20 (s, 2H)

6 C (methanol-ds) 7.15 (d, ¥ = 8.5 Hz, 2 H), 6.73 - 6.70 (m, 2 48
H), 4.29 (5,2 H),2.71 - 2.70 (s, 3 H)

- B (DMSO-dg): 7.77 (s, 2 H), 7.05 (4, T = 8.4 Hz, 2 H), 6.68 248
(dd, J=1.9,6.6 Hz, 2 H), 4.08 (s, 2 H)
(DMSO-de): 8.64 (t,]=5.6 Hz, 1 H), 7.37 - 7.34 (m, 2 H),

g B 7.31(dd, 7=3.2,5.5Hz, 2 H), 7.07 (d, I = 8.2 Hz, 2 H), 318
6.66 (d, = 8.3 Hz, 2 H), 4.47 (d, ] = 5.7 Hz, 2 H), 4.08 (s,
2 H)
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113), 2.28 (m 213), 1.74 (m 111), 1.59 - 1.25 (m 5H), 1.19 -
1.13 (m 2H) (DVBO- (16): 9.23 (s, 111), 7.89 (d, J = 9.8 Hz, 113),
7.35 276 R{oiMrokddy, 7-14 (d, J = 8.4 Hz, 211), 6.83 (ﬁbrfbszuos%@s;‘r'z
1H), 6.67 (d, | = 8.4 Hz, 211), 4.21 (s 211), 3.92 (g, J =

284. 10 111), 1.203gd, J =6 4 Hz, -U 1) 9 zs (S, LLL),
7.97 (t, | =l :%11) 791( el 255 Snfls HZ,  113), | 7ESES
-7.26 (m 51B), 7] 084- |7.04 (Ip; uﬁ ' tei them% Hz, 111MHB. B0
(d, 1=8.5 Hz[—2137T; = 475

: ! ® Y&y ¢ 1=

(0v80 d) 9f 24 (; ,Bmm*;;% géim? P Ends ?g?és
(m, 2 H), 4.57 (d, 1= 5.7 Hz, 2 H), 4.07 (s, 2 H)

(DMSO-dg): 9.26 (s, 1 H), 8.34 (d, T=3.8 Hz, 1 H), 7.80
10 C (s, 1H),7.09(d, T=8.6Hz 2H), 7.05 (s, 1 H), 6.69(d, | 325
= 8.5 Hz, 2 H), 4.19 (s, 2 H)

(DMSO-dg): 8.25 (dd, 7= 1.2, 8.5 Hz, 2 H), 7.79 - 7.76 (m,
11 C | 1H),7.61-7.58(m,2H),733-7.30 (m, 2 H), 6.93-6.90 | 351
(m, 2 H), 447 (s, 2 H), 3.62 (s, 4 H)

(DMSO-dg): 7.24 - 7.22 (m, 2 H), 6.91 - 6.85 (m, 2 H),
12 C | 4.14(s,2 H),3.99-3.96 (m, 1 H), 3.74 - 3.71 (m, 4 H), 360
3,50 -3.37 (m, 3 H), 3.32 (s, 3 H), 2.08 - 2.00 (m, 4 H)

13 . 349.20

(DMSO-dg): 13.46 (s, ), 9.26 (s, 1 H), 8.09 (4, T=4.5Hz, | _
14 B | 1H),7.10-7.05(m,2H),6.68(d, J=84Hz 2H),401 | 262.20
(s,2 10, 3.89 (s, 3 H)

15 cC ‘ 361.30

(DMSO-dg): 10.97 (s, 1 H), 9.29 (s, 1 H), 7.99 (d, J = 8.8
16 A |Hz2H),7.61(d,I=88Hz,2H),7.18(d,J=84Hz,2 | 382.30
H), 6.73 (d, T=8.5 Hz, 2 H), 4.22 (s, 2 H), 3.85 (s, 3 H)

(DMSO-dg): 9.27 (s, H), 9.24 (s, 1 H), 8.27 (t, T = 5.5 Hz, 1
H), 7.09 (d, T= 8.3 Hz, 2 H), 6.68 (d, J = 8.5 Hz, 2 H), 4.09
17 B | (s,2H), 3.95(s, 1 H),3.80 -3.76 (m, 1 H), 3.41 - 3.36 (m, | 332.30
1 H), 3.31 -3.26 (m, 2 H), 1.98 - 1.78 (w, 3 H), 1.59- 1.52
(m, 1 H)

(DMSO-dg): 13.26 (s, 1 H), 8.56 (s, 1 H), 7.40 - 7.34 (m, 2
18 C | H),725(, 1H),7.09(d, T=68Hz 1 H),7.04 (d,7=83 | 349.20
Hz, 2 H), 6.66 (d, T = 8.3 Hz, 2 H), 3.77 (s, 2 H)

(DMSO-dg): 9.25 (s, 1 H), 8.57 (s, 1 H), 7.08 (d, T=8.4
19 C | Hz 2H),6.68(d,T=84Hz 2H),4.10 (s, 2 H), 2.51 (m, | 288.20
1 H), 0.77 (dd, T =1.9, 6.6 Hz, 2 H), 0.59 - 0.57 (m, 2 H)

(DMSO-d): 9.12 (d, T =2.3 Hz, 1 H), 8.84 - 8.83 (m, 1 H),
8.35- 8.32 (m, 1 H), 7.66 (dd, T=4.9, 8.0 Hz, 1 H), 7.32

2190
S, X9

201 B (@,7=85Hz, 2 H), 6.90 (4, T= 8.6 Hz, 2 H), 440 (s, 2 H), | -2+20
3.68 (s, 3 H)

| (DMSO-dg): 7.38 (d, J = 4.3 Hy, 4 H), 7.34 - 7.29 (m, 1 H),

n | ¢ |723@T=84Ha2H),693 (4, I=83Hz, 2H),638(d, | 400

1=8.5Hz, 2 H),4.42 (s, 2 H), 432 (d, I = 12.6 He, 2 H),
3.74 (d,7=11.9 Hz, 3 1)
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J=7.2 H, H), 7.14(d, 1= 8.4 Hz, 2H), 6,85(d, J = 9.9 278 B Hz,
111), 6.66 (d, J = 8.4 Hz, 211), 4.21 (s, 211), 3.76 (g, 1= 298.10
6.5 Hz, 11%203,,,&_2,79 1.47 (m 211), 1.16(d, J' 6.5 Hz, %32 006/04%492
- 0.86 311). (DVB046): 9. 23 (s 113) 7.88 (d, 3= H°z %
7.29 ( B=T7% Hz;—1t11), 713 ;. 211),~6-88 i
9.8 279 B Hp, dH] 88 (d, J = b@gi 18 (s 213), ‘g5us |
3.91 (m 111),7%. 70-Ki1.B5 (m 1 oy 1. 30 @I+H)
326.10 1. 2b—~mt111) 1 1609 U“ Y (4 3= 6.6
He,  311).]0.87i(d, J-CBED-fp; 8@118)00(111, (mlﬁz(s, 1),
7.89 (d, J =920 |z, B1H)730 G262 H), 6.90 - 6.88 (m, 2H) 435(s,2 1), | 32920
3.72 (s, 2
3 | C 318.20
4 | C 330.20
25 C 321.20
(DMSO-dg): 10.58 (s, LH), 8.91 (s, 1H), 7.51 (d, 7= 8.4
> g |Hz2H),7.40 (,7="7.7Hg, 2H), 7.09 (4, 1=7.3,27Hz, | 45,
1H), 6.86 (d, 1= 8.1 Hz, 1H), 6.77 (s, 1H), 6.74 (4d, J = :
1.7, 8.1 Hz, 1H), 4.17 (s, 2H), 3.73 (d, T = 11.1 Hz, 3H).
(DMSO-dg): 10.60 (s, 1H), 9.72 (s, 1H), 7.50 (d, T = 8.5
s | @ |Hz2H),7.41-738 (m,2H), 7.17 (dd, 1= 1.8, 122 Hz, 34900
1H), 7.10 (s, 1H), 7.10 (dd, 7= 0.8, 14.7 Hz, 1H), 6.97 (4, T |
= 8.2 Hz, 1H), 6.92 - 6.88 (m, 1H), 4.24 (s, 2H).
(DMSO-dg): 10.08 (5, 1 H), 8.00(d, J=7.7Hz, 1 H), 7.12
s | B |709(m2H),7.02-6.99 (m, 1 H),692(s, 1H), 6.87- | 400 0
6.81 (m,2H),597(d,J=54Hz,2H),4.26-4.23 (m, 2 ’
H), 3.87 (s, 3 H),
(DMSO-dg): 10.05 (s, 1 H), 9.27 (s, 1 H), 7.99 - 7.97 (m, 1
29 B H), 7.15-7.08 (m, 4 H), 7.04 - 699 (m, 1 H), 6.71{dd, J=| 354.10
2.0, 6.5 Hz, 2 H), 4.18 (s, 2 ), 4.14 (s, 3 H)
(DMSO-ds): 10.06 (s, 1 H), 9.71 (s, 1 H), 7.97 (d, T = 7.6
30 B |Hz 1H),7.15-7.08 (m, 3 H), 7.01 - 6.94 (m, 2 H), 6.91 - | 372.00
6.87 (m, 1 H), 4.21 (s, 2 H), 3.87 (s, 3 H).
(DMSO-dg): 10.05 (d, T=10.1 Hz, 2 H), 7.98 (d, 7 = 8.0
s | p [H215,736(dT=15Hz 11),7.09-7.08 (m,3H), | o000
7.03 - 7.00 (, 11, 6.91 (8,1 =33 Ha, 1 1), 421 (5,2 -
H), 3.87 (s, 3 H).
(DMSO-dg): 10.02 (s, 1 H), 9.25 (s, 1 H), 7.89 (d, T= 8.0
o | g |HE1H,7.15-7.07(m,4H),701-697 (m, 1H),671 | 40 0
(d,J=8.4Hz, 2 H), 4.42 (q, T = 71Hle) 3.86 (s, 3 H), :
1.68 (d, I = 7.2 Hz, 3 H),
(DMSO-dg): 10.06 (s, 1 H), 8.93 (5, 1 H), 7.99 (d, T = 7.6
3 o |Hz1H),7.10-7.09 (m,2H), 7.03- 7.00 (m, 1 H), 686 | 40,10
(d, T=82Hz, 1 H),6.75 (s, 1 H), 6.72 (dd, T = 1.8, 8.2 Hz, '
1H),4.15 (s, 2 H), 3.95 (s, 3 H), 3.71 (s, 3 H).
(DMSO-dg): 10.62 (s, 1 H), 7.29 (t, T=8.1 Hz, 1 H), 7.20
(d, 7=1.8 Hz, 1 H), 7.02 (d, T = 8.0 Hz, 1 H), 6.91 (s, 1 H),
34 | B [686(dJ=79Hz 1H),681(d,T=79Hz, 1 H), 6.68 382.10
(d, 7=2.3, 8.2 Hz, 1 H), 5.97 (d, T = 0.4 Hz, 2 H), 4.25 (s,
2 H),3.77 (s, 3 H).
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0. 383

35

(m

B

-dg): 1‘6% (s, 1H), 9,71 (s, 1 H), 729 (4T =8.2
Hz, 1H),7.19 (t, T=2.1 Hz, 1 H), 7.13 - 7.11 (m, 1 H),
7.02 (dd, J=1.8, 8.1 Hz, 1 H), , 6.95 (d, = 8.3 Hz, 1 H),
6.91 - 6.87 (m, 1 H), 6.68 (dd, T =2.3, 8.2 Hz, 1 H), 4.23
(s, 2 H), 3.76 (s, 3 H).

372.10

36

(DMSO-dg): 14.43 (s, 1 H), 10.61 (s, 1 H), 7.34 (s, 1 H),
7.29(d, J = 8.1 Hz, 1 H),7.17 (s, 1 H), 7.09 (d, T = §.3 Hz,
1H),7.04 (4, 7=8.1Hz, 1 H), 6.91 (d, J = 8.4 Hz, 1 H),
6.67 (d, J=8.4 Hz, 1 H), 4.23 (s, 2 H), 3.77 (s, 3 H).

388.00

37

(DMSO-dg); 10.57 (s, 1 H), 9.25 (5, 1 H), 7.28 (t, T=8.2
Hz, 1 H),7.21 (&, 7= 2.0 Hz, 1 H), 7.14 (4, 1= 8.5 Hz, 2
H),6.95 - 6.94 (m, 1 H), 6.71 - 6.65 (m, 3 H), 4.45 (g, T =
7.1 Hz, 1 H), 3.80 - 3.76 (m, 3 H), 1.69 (d, = 7.2 Hz, 3
H).

368.10

38

(DMSO-dg): 10.61 (s, 1 H), 8.91 (s, 1 H), 7.20 (t, T = 8.2
Hz, 1 H), 7.21 (t, ] = 2.1 Hz, 1 H), 7.02 - 7.00 (m, 1 H),
6.86 - 6.84 (m, 1 H), 6.73 - 6.72 (m, 2 H), 6.67 (dd, 1=2.4,
8.2 Hz, 1 H), 4.17 (s, ’)H) 3.79 - 3.76 (m, 3 H), 3.73 - 3.69
(m, 3 H).

384.10

39

(DMSO-dg): 10.42 (5, 1 H), 10.05 (s, 1 H), 7.43 - 7.41 (mm,
2'H), 7.37(d, T=2.0 Hz, 1 H), 7.10 (dd, T=2.1, 8.3 Hz, 1
H), 6.99 - 6.96 (m, 2 H), 6.92 (d, T = 83Hle),421(s
2 H),3.75 (d, J=9.0 Hz, 3 H).

388.00

40

(DMSO-ds): 10.37 (s, 1 H), 9.26 (s, 1 H), 7.37 (dd, J = 2.1,
6.9 Hz, 2 H), 7.14 (4, T = 8.5 Hz, 2 H), 6.96 (dd, T =2.1,
7.0 Hz, 2 H), 6.72 (ad, = 1.8, 6.7 Hz, 2 H), 441 (£, 1= 7.2
Hz, 1 H), 3.76 (s, 3 H), 1.68 (d, J= 7.2 Hz, 3 H).

368.10

41

(DMSO-dg): 9.26 (s, 1 H), 7.10 (d, J = 8.4 Hz, 2 H), 6.68
(d,7=8.5Hz, 2 H), 4.11 (5, 2 H), 3.07 (s, 6 H)

276.00

(DMSO-dg): 9.99 (s, 1 H), 8.33 (t, T= 5.4 Hz, 1 H), 6.88
(d, T=1.4Hz, 1H), 6.85-6.83 (m, 1 H), 6.75 (dd, T = 8.0,
17.0 Hz, 1 H), 5.97 (d, T=3.1 Hz, 2 H), 4.15 (5, 2 H), 4.04
-3.99 (

m, [ H),3.81 - 3.76 (m, 1 H), 3.65 (dd, T = 7.5, 14.3 Hz, 1
H),3.64 (s, 1 H),3.42 - 3.24 (m, 1 H), 1.98 - 1.78 (m, 3 H),
1.59 - 1,52 (m, 1 H)

360.30

43

(DMSO-dg): 10.98 (s, 1 H), 9.29 (s, 1 H), 7.75 (d, T = 8.6
Hz,2 H), 7.67 (d, 7= 8.6 Hz, 2 H), 7.17 (d, I = 8.3 iz, 2

H), 6.74 (d, ] = 8.4 Hz, 2 H), 4.22 (s, 2 H)

392.30
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44

(DMSO-dg): 10.51 (s, 1 H), 9.27 (s, 1 H), 7.36 (s, 1 H),
7.27(d,7=4.9 Hz, 2 H), 7.17 (d, T = 8.4 Hz, 2 H), 6.92 -
6.91 (m, 1 H), 6.71 (d, = 8.3 Hz, 2 H), 4.20 (5, 2 H), 2.34
(s;3H) i

338.30

45

(methanol-ds): 7.95 (t, J= 4.9 Hz, 1 H), 7.36 (d, ] = 0.9 Hz,
1 H),7.35 (s, 1 H), 7.16 (dd, T = 2.0, 6.6 Hz, 2 H), 6.76 -
6.71 (m, 2 H), 4.24 (s, 2 H)

392.20

46

(DMSO-dg): 10.61 (s, 1 ), 9.21 (s, 1 H), 7.51 (dd, J = 4.7,
9.1 Hz, 2 H), 7.24 (4, = 8.8 Hz, 2 H), 7.15 (d, ] = 8.4 Hz,
2 H), 6.72(d, T =8.4 Hz, 2 H), 4.19 (s, 2 H)

342.10

- 47

1-2.66¢(

(DMSO-dg): 7.33 - 7.30 (m, 2 H), 7.25 - 7.22 (m, 3 H),
6.89 (s, 1 H), 6.85(d, T= 7.9 Hz, 1 H), 6.78 (d, T = 7.9 Hz,
1 H), 5.98 (s, 2 H), 4.27 (s, 2 H), 2.85 - 2.81 (m, 1 H), 2.70

m, 1 H), 1.80 - 1,74 (m, 2 H)

37740

48

(DMSO-dg): 8.10 (d, T= 1.4 Hz, 1 H), 7.49 (4, T = 3.6 Hz,
1 H), 6.91 (s, 1 H), 6.86- 6.79 (m, 3 H), 5.98 (s, 2 H), 4.34
(s,2H)

327.30

49

(DMSO-dg): 7.51 (d, T=5.1 Hz, 1 H), 7.13 (d, T=3.4 Hz,
1 H), 7.05 - 7.03 (m, 1 H), 6.97 (d, T = 11.0 Hz, 1 H), 6.84
(d,7=7.9Hz, 1 H),6.78 (d, T = 8.0 Hz, 1 H), 5.98 (s, 2 H),
4.69

(s, 2 H), 4.30 (s, 2 H)

357.30

50

(DMSO-de): 10.97 (5, 1 H), 9.28 (s, 1 H), 7.55 (d, J= 1.7
Hz, 1H),7.32 (t, T=1.7Hz, 1 H), 7.17 (d, J = 8.3 Hz, 2
H), 6.73 (d, 7= 8.3 Hz, 2 H), 4.20 (s, 2 H)

392.20

51

355.00

52

(DMSO-dg): 10.73 (4, = 12.2 Hz, 1 H), 9.29 (s, 1 H), 7.52
- 7.49 (m, 2 H), 746 - 7.41 (m, 2 H), 7.15(d, = 8.5 Hz, 2
H), 6.74 - 6,71 (m, 2 H), 4.20 (s, 2 H),

358.00;

53

(DMSO-dg): 10.68 (s, 1 H), 9.27 (5, 1 H), 747 (s, 4 1), ,
743 (,J=9.1Hz,4H),7.15(d,J=8.5Hz,2H), 6.74 -
6.72 (m, 2 H), 4.44(q, T=7.2 Hz, 1 H), 1.69 (d, T= 7.2
Hz, 3 H)

372.00

54

(DMSO-dg): 10.73 (s, 1 H), 9.73 (s, 1 H), 7.52 - 7.49 (m, 2
H), 7.44 - 7.41 (m, 2 H), 7.16 (dd, T= 1.9, 12.2 Hz, 1 H),
6.97(dd, 1=1.7, 83 Hz, 1 H), 6.93 - 6.89 (m, 1 H), 4.24
(s, 2 H),

376.00

55

392.10
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(DMSO-ds): 10.74 (s, 1 H), 7.5 - 7.52 (m, 2 H), 7.45 -
56 B |7.43(m,2H),693-6.84(m,3H),59 (4, J=103Hz,2 | 386.00
H), 4.24 (s, 2 H).

(DMSO-de): 9.28 (s, 1 H), 8.10 - 8.09 (m, 2 H), 7.69 (¢, J =
57 C |74Hz 1H),7.58(T=7.8Hz2H),7.09(d,J=85Hz, | 352.00
2H), 6.71 - 6.69 (m, 2 H), 4.25 (s, 2 H)

(DMSO-dg): 10.51 (s, 1 H), 7.95 (4, ¥ = 5.5 Hz, 1 H), 7.77
58 B (4 J=54Hz 1H),7.12(d,]=85Hz 2H),6.71 (d,T= | 388.00
8.5 Hz, 2 H), 4.19 (s, 2 H), 3.83 (s, 3 H)

(DMSO-dg): 10.81 (s, 1 H), 9.28 (s, 1 H), 7.49 (dt, T =
11.5,3.4 Hz, 1 H), 7.42 (dd, T= 8.2, 15.1 Hz, 1 H), 7.21
59 A |(dd,T=14,82Hz, 1H),7.16 (d, T=8.4 Hz, 2 H), 6.92 342.00
(td, T=8.4,3.6 Hz, 1 H), 6.71 (d, T= 8.4 Hz, 2 H), 4.21 (s,
2H)

(DMSO-de): 10.48 (s, 1 H), 9.39 (s, 1 H), 7.39 (d, T = 8.4
60 A |Hz,2H),720(d,I=84Hz,2H),7.15(d,J=84Hz,2 | 33800
H), 6.72 (d, T= 8.4 Hz, 2 H), 4.18 (s, 2 H), 2.29 (s, 3 H)

(DMSO-dg): 10.84 (s, 1 H), 9.25(s, 1 H), 833 (£, T=1.8
Hz,1H),7.70(d,1J=1.8Hz, 1 H), 7.68 (t, =12 Hz, 1
H), 7.57-7.54 (m, L H), 7.23 (4, 7= 8.5 Hz, 2 H), 6.70 (d,
T=8.5Hz, 2 H),4.20(s,2 H),3.91 (s, 3 H)

(DMSO-dg): 10.80 (s, 1 K, 9.28 (s, 1 H), 7.76 (1, T =2.0
Hz, 1 H), 7.45 (s, H), 7.41 (1, = 8.1 Hz, 1 H), 7.33 - 7.31
(m, 1 H),7.19-7.14 (m, 2 H), 6.73 (dd, T=1.9, 6.6 Hz, 2
H),,4.20 (s, 2 H), 3.72 (s, 1 H).

(DMSO-dg): 10.78 (s, H), 9.27 (s, 1 H), 7.73 (t, J = 1.9 Hz,
1H), 7.40 (t, T=8.1 Hz, 1 H), 7.32 - 7.26 (m, 1 H), 7.18 -
7.14 (m, 2 H), 6.72 (4, T = 8.5 Hz, 2 H), 4.99 (s, 1 H), 4.46
(¢ J=7.2Hz, 1 H), 1,70 (d, = 7.2 Hz, 3 H).

(DMSO-dg): 10.41 (s, 1 H), 9.72 (s, 1 H), 7.42 (dd, T = 3.5,
64 B |12.5Hz 2H),7.14(dd, T=18,12.2 Hz, 1 H), 6.97-6.95 | 372.00
(m, 3 H), 6.92 - 6.89 (m, 1 H), 4.21 (s, 2 H), 3.76 (s, 3 H).

65 B 382.00

(DMSO-de): 10.11 (s, 1 H), 9.25 (s, 1 H), 7.88 (dd, J = 1.3,
8.2 Hz, 1 H), 7.53 (dd, T=1.3, 8.0 Hz, 1 1), 7.39 (dd, T =
66 A | 12,156 Hz, 1 H), 7.18(dd,T=14, 15.4 Hz, 1 H), 7.11 372.00
(d, T=8.5 Hz, 2 H), 6.71 (d, T=8.5 Hz, 2 H), 440 (g, I =
7.2 Hz, 1 H), 1.66 (d, ] = 7.2 Hz, 3 H).

61 A 382.00

62 A 353.00

63 A 372.00
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372.20 299 B 396.40 300 B 396.40 301 B 390.40 302 B 354.50 303 B
300. 10 304 B (DMBO-d6): 9.24 (s, 1H), 7.90 (d, J = 9.9 Hz, 1H), 7.39
(d, 1= 7. 2yidaeoiddlser 7- 12 (d, 1= 8.4 Hz, 211), 6.88 (d, perueddhioidyr
1H), 6.67 (d, J = 8.5 Hz, 2H), 4.21 (s, 3H), 4.07-4.011zum 111),
3.43 (dd, J=[5.4,79.6 , 11T), 3.34(d = 5.4, 9.6 HZ, IH), 3.2
(s, 3H), 1.1 Iﬁ&!’ F-Metgl 6 Hz, 31 %%é? ssaélﬂgﬁ/eo%): 9. BSMPs
1. 8.20 (4 3 219 M Lisod vl igbidhongily 7 59 {104
. y 723 ( T

6.61 -6.59 (M 2H], 4 O%foégg0~ési¢im(’-163%'@f@&%ééaﬁ’m§b§3@6?13%?c“”’
B ?

)

2 Hz, 1H), 7.55(dd,J=1.4,8.0Hz, [ H), 7.43 - 353. 70
740 (m, 1 H), 7.33 (d, T=2.0Hz, 1 H), 7.22 - 7.19 (m, 1 391.90
H),7.07 (dd,7=2.1,8.3 Hz, 1 H),6.91 (d,T=8.3 Hz, 1
H), 4.18 (s, 2 H).

68 B 386.00

(methanol-ds): 7.96 (d, T = 8.2 Hz, 1 H), 7.75 - 7.72 (1, J =
8.0, 1H),7.29 (t, J=7.6 Hz, 1 H), 7.21 (4, = 8.2 Iz, 1
H), 6.91 (4, J = 8.3 He, 2 H), 6.53 (d, ] = 8.4 Hz, 2 H), 3.87
(s, 2 H),3.31 (s, 3 H)

(methanol-ds): 8.83 (s, 1 H), 7.95 (d, T = 9.3 Hz, 1 H), 7.69
70 C |(d,7=91Hz 1H),7.02(d,F=84Hz,2H),647(d,T= | 381.90
8.4 Hz, 2 H), 4.12 (s, 2 H)

(methanol-dq): 8.19 (s, 1 H), 7.76 - 7.73 (m, 2 H), 7.62 (d, ]
71 A =14Hz 1H),724(d,7=73Hz,2H),680-678(d,J=1{ 390.00
82,2 H),6.53 (d, Y= 1.9 Hz, 1 H),4.33 (5,2 H)

{(methanol-dy): 7.30 (s, 1 H), 7.23 (s, 1 H), 7.22 (d, 7= 8.2
Hz,2¥),7.13(d,7=8.1Hz, 1 H),7.03(d,T=85Hz, 1
H), 6.76 (d, T= 8.4 Hz, 1 H), 4.28 (s, 2 H), 2.29 (s, 3 II),
2.25(s,3 )

(methanol-ds): 7.76 (d, T =2.3 Hz, 1 H), 7.29 - 7.27 (m, 1
73 B | H),7.24 (m,1H),7.24 (4, J=8.4 Hz, 2 H), 6.77 (4, 1= 8.5 | 372.00
Hz, 2 H), 4.27 (s, 2 H), 2.36 (s, 3 H)

(DMSO-dg): 10.27 (s, 1 D), 9.26 (s, 1 H), 7.34 (d, T=8.7
74 B |Hz2H),714(d,7=84Hz 2H),6.83 (d,J=27Hz,2 | 367.10
H), 6.71 (d, T = 8.5 Hz, 2 H), 4.16 (s, 2 H), 2.91 (s, 6 H)

(DMSO-d): 9.82 (s, 1 H), 9.27 (s, 1 H), 7.76 (dd, J = 2.6,
11.4 Hz, 1 H), 7.28 (t, T=7.5 Hz, 1 H), 7.13 (d, ] = 8.5 Hz,

67

69 C 382.00

72 B 352.10

5| A |2mE),602(6d,7=83,3.7Hz, 1 H),6.69(d,J=85Hz,2 | 22010
), 4.15 (s, 2 H), 2.25 (s, 3 )
(DMSO-de): 9.78 (5, 1 H), 9.27 (5, 1 H), 7.63 (dd, I = 5.4,

6 | 5 [B9Hz1E),701(d1=308H, 1H),717(84,7=29, | 4o 1o
9.5 Hz, 1 H), 7.08 (d, T = 8.5 Hz, 2 ), 6.69 (d, J = 8.5 Hz, :
2H), 411 (s,2 H), 2.26 (s, 3 H)
(DMSO-de): 9.97 (s, 1 H), 9.28 (5, 1 H), 8.10 (d,J = 2.3

7 | 4 |HB1H)L754(4, 7586 Hy 1K), 717 (44,1=26,86 | 500 o0

Hz, 1 1), 7.05 (d, T= 8.4 Hz, 2 H), 6.69 (d, T = 8.5 Hz, 2
H), 3.83 (s, 2 H)
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308 B 314.10 309 B 326.20 310 B 346.10 311 C 355.20 312 B 314.10
No. a-et MK ; I HNNIR NVR peaks given as a values (500 M-12 -

unl ess i ndiygplopthcpiorer Wi se) ESMS (Mrll) 313 B 346. 10 per/us2006/045847
(et hanol -d4): 7.96 (d, 111), 7.78 (s, 1H), 7.49 (d, II—B,

1

HNMR
-Met ESMS
° X NMR peaks given as & values (V)

(500 MHz — unless indicated otherwise)

(DMSO-dg): 10.15 (s, 1 H), 9.28 (s, 1 H), 7.97 (dd, T=1.2,
8.2 Hz, 1 H), 7.55 (dd, T = 1.3, 8.0 Hz, 1 H), 7.44 - 7.40

78 A |(m,1H),722-7.18 (m, 1 H), 7.11 (d, T = 8.5 Hz, 2 H), 358.00
6.71 (dd, T=2.8, 11.3 Hz, 2H), 6.71 (dd, J=2.8, 11.3 He,
2H), 4.16 (s, 2 H),

(DMSO-dg): 10.16 (s, 1 1), 9.72 (s, 1 H), 7.97 (dd, T =12,
8.2 Hz,1H),7.55 (dd, T= 1.3, 8.0 Hz, 1 H), 7.40 (m, 1
H),7.22-7.19 (m, 1 H), 7.11 (dd, = 1.6, 12.2 Hz,1 H),
6.93 - 6,87 (m, 2 H), 4.19 (s, 2 H),

(DMSO-de): 10.40 (s, 1 ), 9.28 (s, 1 H), 7.42 (m, 2 H),
80 A |724(d,7=89Hz 2H),7.14(d, ) =8.5Hz, 2 H), 6.98 - | 354.10
6.97 (m, 2 H), 4.17 (s, 2 H), 3.75 (d, T = 12.5 Hz, 3 H),

(DMSO-dg): 10.95 (s, 1 H), 9.29 (brs, 1 H), 8.74 (d, T=
2.6 Hz, 1 H), 8.35 (dd, J = 1.1, 4.8 Hz, 1 H), 8.05 - 8.03
(m, 1 H), 7.53 (4d, T =4.8, 8.4 Hz, 1 1), 7.16 (¢, T= 8.5
Hz, 2 H), 6.72 (dd, J'=2.9, 11.3 Hz, 2 H), 4.22 (s, 2 H),

(DMSO-dg): 10.98 (s, 1 H), 9.28 (s, 1 EI), 8.72 (d, T= 2.6
Hz, 1 H), 8.36 (dd, J= 1.1, 4.8 Hz, 1 H), 8.00 (dt, J = 8.4,
82 A [24Hz 1 H),7.56(dd, J=49,84Hz, 1 H), 7.17 (d, T = 339.00
8.5 Hz, 2 H), 6.72 (d, ] = 8.6 Hz, 2 H), 4.48 (q, ] = 7.2 Hz,
1H),1.70 (d, T=7.2 Hz, 3 H),

(DMSO-d): 10.99 (s, 1 H), 9.73 (s, 1 H), 8.74 (4, T = 2.4
Hz,1H), 836 (d, 7=4.7 Hz, 1 H), 8.07 (dt, ] = 8.4, 2.4
83 B |Hz,1H),753(dd,T=4.8,84Hz, 1 H), 7.15(dd,T=1.9, | 343.00
12.2 Hz, 1 H), 6.98 (dd, J = 1.4, 8.3 Hz, 1 H), 6.92 - 6.88
(m, 2 H), 4.26 (s, 2 H),

(DMSO-dg): 11.01 (s, 1 H), 8.76 (d, = 2.6 Hz, 1 H), 8.36
(d, T=4.8 Hz, 1 H), 8.09 (dt, ] = 8.4, 2.4 Hz, 1 H), 7.55
(dd,Y=4.8,8.4 Hz, 1 H), 6.93 - 6.84 (m, 3 H), 5.97 (s, 1
H), 4.28 (s, 1 H),

(DMSO-dg): 10.37 (s, 1 H), 7.38 (d, T = 8.5 Hz, 2 H), 6.92
(d,7=14Hz, L H),6.88 (d,7=8.0 Hz, 1 H), 6.82 (4, T =
8.2 Hz, 2 H), 5.99 (d, T= 11.8 Hz, 2 H), 4.22 (s, 2 H), 2.94
(s, 6 H) '

(DMSO-dg): 9.26 (s, 1 H), 8.11 (d, 7= 7.0 Hz, 1 H), 7.10
(d, T=8.5Hz, 2 H), 6.67 (d, T = 8.5 Hz, 2 1), 4.09 (s, H),
3.52 (t, J=3.3 Hz, 1 H), 1.96 - 1.93 (x, 2 H), 1.71 - 1.69
(m, 2 H), 1.56 (4, T=12.8 Hz, 1 H), 1.35 - 1.20 (m, 5 H)

(DMSO-dg): 9.29 (s, 1H), 9.20 (d, T = 5.6 Hz, 1H), 7.18 (4,
87 C | I=85Hz, 2H), 6.71 - 6.69 (m, 2H),, 4.55 (t, T = 7.3 H, 304.00
1H), 2.88 (d, T = 4.5 Hz, 3H), 1.77 (s, 3H).

No.

79 B 376.00

81 A 325.00

94 B 353.00

85 B 395.00

86 B 330.10
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7.37 (m 311),

111), 7.01 (

7.96 (t,
7.29 (in,

111), 4.58 (5

8.36 (d,
7.38 (d,

111
31

111

1H))

7.06 (d, 211), 7.02 (dt, 111), 4.68 (s, 211);
B 2: HNWR (500 Mz, DVBO-d6) 9.88 (s, 111), 8.12 (d, J = 9.8 Hz,

IH) . 7.84 (o obyimay® Hz, 111), 7.53 -7.48 (m 211), 3 2(76,0?§84,-,
7.33 (m 213 Fetlusaud m

716(d

| = 8.5 2.7 Hz, 111), 7.08 -

of

N0/ -

B), 7/2

b et

Hz, 111), 4.53 (qu ) -
i&g, 3

Lot

314

(et hanor

ol 7.40 (d,
i Py’

\

ZH
7. 93 31
?;37 ,

—

G]%l‘:)l <
23315
(L)

111\

111), 7.
1), (f;&o@;& gﬁf; s %w%?e,;,, 7. 03
G, 1 G 1 ;
éb;gg 195 (jﬂ 2 %74 I?:S m, 21—?},%1?5)6 q,
=7.2 Hz,

IH) 1.78 - 1.69 (m, 3H).

LJ.J.} y

111
290.0

89

C

(DMSO-dg): 9.34 (s, 1H), 7.19 (d, T = 8.4 Hz, 2H), 6.72 (s,
2H)}, 6.67 (q, T = 8.5 Hz, 2H), 4.58 - 4.52 (m, 1H), 1.98 -
1.86 (m, 8H), 1.80 (s, 3H).

344.00

90

(DMSO-dg): 9.34 (d, T = 4.1 Hz, 1H), 7.16 (m, 2H), 6.74 -
6.68 (m, 2H), 4.61 - 4.50 (m, 1H), 2.90 - 2.84 (m, 1H),
1.72 (14, I =20.1, 9.0 Hz, 3H), 0.82(m 4H).

330.00

91

(DMSO-de): 10.02 (s, 2H), 7.71 (s, 2H), 7.44 - 7.31 (m,
6H), 7.16 (s, 2H), 3.66 (s, 2H),

376.00

92

(DMSO-ds): 10.71 (s, 1H), 9.26 (s, 1H), 7.75 (s, 1H), 7.48
(s, 1H), 7.44 - 7.38 (m, 2H), 7.26 (d, T = 7.2 Hz, 1H), 7.07
(dd, 7=3.1, 7.7 Hz, 1H), 7.05 (s, 15D, 6.65 (t, I = 7.6 Hz,
1H), 6.60 - 6.59 (m, 1H), 2.93 - 2.86 (m, 2H), 2.83 - 2,78

(m, 2H)

372.00

93

(DMSO-dg): 10.84 (s, 1 EI), 9.13 (d, T="2.7 Hz, 1 H), 7.52
(dt, T=11.5,3.4 Hz, 1 H), 7.44 (td, T = 8.2, 5.0 Hz, 1 H),
7.27 (dd,J=1.6,8.1 Hz, 1 H), 7.02 (d, T = 8.4 Hz, 2 H),
6.99 - 6.91 (m, 1 H), 6.65 (d, ] = 8.5 Hz, 2 H), 3.21 - 3.18
(t, J=7.7 Hz, 2 H), 3.02 - 2.99 (t, ] = 7.7 Hz, 2 H)

356.10

94

B

(DMSO-dg): 10.82 (s, 1'H), 9.14 (s, 1 H), 7.78 (t, F=2.0
Hz, 1 H), 7.45 - 7.39 (m, 2 H), 7.29 (t, I = 7.8 Hz, 1 H),
7.19-7.15 (m, 1 K), 7.04 (d, T = 8.5 Hz, 2 H), 6.66 (d, I =
8.5Hz, 2 H),3.18 (t, = 7.7 Hz, 2 H), 3.00 (t, ] = 7.7 Hz, 2

372.00

95

(DMSO-ds): 10.84 (s, 1 H), 9.23 (s, 1 H), 7.51 (dt, I =
11.4,3.4 Hz, 1 H), 7.44 (ad, J= 8.2, 15.0 Hz, 1 1), 7.28
(dd,J=1.6,8.1 Hz, 1 H), 7.06 (1, T = 7.8 Hz, 1 H), 6.93
(td, 1=8.4,3.5Hz, 1 H), 6.67 (4,7 = 7.6 Hz, 1 H), 6.62 (4,
J=1.9Hz, 1 H),6.58-6.56 (m, 1 H),3.22 (1, T= 7.7 Hz, 2
H), 3.04 (t, ] =7.7 Hz, 2 H)

356.10

96

(DMSO-dg): 10.80 (s, 1 H), 9.33 (s, L H), 7.67 (£, T=1.9
Hz, 1 H), 7.43 - 7.37 (m, 2 H), 7.14 (4, T = 8.2 Hz, 2 H),
6.82(d, Y =7.4 Hz, 1 H), 6.70 (t, ] = 1.8 Hz, 1 H), 6.63
(dd,T=1.7

,82Hz,1H),4.22(d, ) =15.8 Hz, 2 H)

358.00

97

(DMSO-dg): 10.83 (s, 1 E), 10.04 (s, 1 H), 7.47 - 7.40 (m,
2H),7.36 (4, J=2.1 Hz, 1 H), 7.24 (dd, = 1.8, 8.1 Hz, 1
H), 7.12 (dd, T=2.1,8.3 Hz, 1 H), 6.92 (t, T = 8.3 Hz, 2 H),
425

376.00

{s,2H)




111), 7.24 (t, 111), 7.00 (d, 111), 6.68 (s, 111), 4.84 (s, 211),
(et hanol -d4): 7.98 - 7.95 (m 213), 7.55 (d, J = 7.7 Hz, 317 C

111y, 7. 49w0230790'gﬂ(951 213), 7.31 (t, J = 8.1 Hz, 111), g éﬁ,%gﬂ%;go

7.19 (m2 H,_7.08 - 7.05 (m 211), 4.59(s 2H) (DI\/BO

(br s, 111),]7. 92 (d 1] = 9.8 Hz, 111),! d, | =6.7 I, 111),

111 (d, ) o HEMY11), 6. 86 (MJpemima@\%hgs , 111) cEPAS -

3'1%1 (d. 1= ? 5 kz| %,| 4. 22 (§00ﬁﬁ%)—un1§ bnciQted ohefiflsdy 0, I =| By,
, 3. T, 5. )1 0.05(01 & JJ. 1387

211)  (DVMBD-gB) | 9 85 2,1%, %éﬁm@ ((E’)I:é 1(%? 1) 30108

7.16—7.13(m,2H) 693 (t, 1= 42Hz IH) 424(s 2 H)

(DMSO-dg): 10.69 (s, 1 H), 9.72 (s, 1 H), 7.89 - 7.86 (m, 1
99 B | H),7.26-7.13 (m,3 H), 6.95 (dd, T= 1.8, 8.3 Hz, 1 1), 378.00
6.91 - 6.88 (m, 1 H), 4.23 (s, 2 H)

(DMSO-dg): 10.79 (s, 1 H), 9.26 (s, 1 H), 7.45-7.38 (m, 2
H), 7.17 - 7.12 (m, 3 H), 6.91 (id, ] = 8.4, 3.6 Hz, 1 H),
6.71 (d,7=8.5Hz 2 H),4.47 (g, T=7.2 Hz, 1 H), 1.69 (d,
I=72Hz 3H)

(methanol-ds): 7.74 (td, T=7.0, 2.9 Hz, 1 H), 7.22 - 7.15
(m, 3 H), 7.01 (dt, T="7.2, 2.2 Hz, 1 H), 6.76 (d, I = 8.6
Hz, 2 H), 4.49 (dd,T=3.8, 72Hz1H)178(dJ 73
Hz,3 H)

(DMSO-de): 10.66 (s, 1 H), 9.12 (s, 1 H), 8.13 - 8.10 (m, 1
H), 7.29 (d, T = 8.4 Hz, 2 H), 7.01 (d, J = 8.4 Hz, 2 H), 6.65
(d, 7= 8.4 Hz, 2 H), 3.19 - 3.16 (m, 2 H), 3.00 - 2.97 (m, 2
H) -

(DMSO-dg): 10.66 (s, 1 H), 10.06 (s, 1 E), 8.06 - 8.02 (m,
1H), 7.37 (4, = 2.1 Hz, 1 H), 7.33 - 7.26 (m, 2 H), 7.09
(dd, T=2.1, 8.3 Hz, 2 H), 6.91 (d, T = 8.3 Hz, 1 H), 4.23 (s,
| 2H)

(DMSO-dg): 11.03 (s, 1 H), 10.04 (s, 1 H), 734(d 1=20
Hz, 1 H),7.21 (dd, J=2.0,9.2 Hz, 2 1), 7.13 (dd, T=2.1,
$.3 Hz, 1 H), 6.97 - 6.93 (m, 1 H), 6.91 (d, T =8.3 Hz, 1
H), 4.26 (s, 2 H)

(methanol-ds): 7.44 - 7.41 (m, 1 H), 7.38 - 7.34 (m, 1 H),
7.22(d,7=8.5Hz,2 H), 6.87-6.83 (m, 1 1), 6.78 (4, T =
8.5Hz, 2 H),4.55 (dd, T=4.8, 72Hle)181(dJ—"

73,3 H)

(methanol-ds): 7.44 - 7.41 (m, 1 H), 7.38 - 7.34 (m, 1 H),
7.22 (d,7=8.5 Hz, 2 H), 6.87 - 6.83 (m, 1 H), 6.78 (d, T =
8.5 Hz, 2 H), 4.55(dd, T=4.8, 72 Hz, 1 H), 1.81 (d, T =
73,3 H)

(methanol-dg): 8.17 - 8.09 (m, 2 H), 7.95(d, J=8.6 Hz, 1
107 A H), 7.61 (d,J=11.5 Hz, 2 Hl), 7.56 (s, 2 H), 6.67 (5, 2 H), 370.00
4.98 (s, 2 H)

(DMSO-dg): 743 (dt,J=11.1,33Hz, 1 H), 737 (dd, T =
82,148 Hz, 1 H), 722 (d,T=8.1Hz, 1 H),7.10(dd, T =
108 A 1.9,11.8Hz, 1 H),7.02(d,J=82Hz 1 H), 6.89 (t, J=8.6 | 36045
Hz, 1

H), 6.84 (14, J=8.3,3.5Hz,1 H), 4.29 (s, 2 H)

100 A 356.10

101 A 374.10

102 B 390.00

103 B 410.00

104 A 394.00

105 A 356.10

106 A 356.10
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319 A 9.8 Hz, 111), 7.95 (n, 111), 7.43 -7.35 (m 213), 7.14 - 7.09

(in, 311), 6.99 (d, J. =- 9.8 Hz, 111), 6.67 (m 211), 4.58 (q, J
36620 = ahrl), 1.74 (d, J = 7.2 Hz 3H (Dlvqgg]q@ 1483
(s, 111), \érl()gng‘!?og#'ibs, 111), 8.09 (dd, J. 320 A 9.8 H220061fl)7
7.95 (n, 111), 7743 - 7135 (n, Z2II), 7. 09(n Y b.BB(G J
=9.8 Hz, 111),n6. 6FN¢H | 211), 4. vahies /- 2 Hz, 111ESMS. 74
(d, I =7.2 Hz, 311 & DIVBOd(gé 70 ;‘g@e)(hr s, | 1BHE)
8.09 (dd, I F 16 32‘{"“.€§§9“05‘9@1a{)72§_ ,zé?r) ,.32Ln
21-1), 7.14 + 7.09 3662 g' J »4194) | 6. 67

0 0 TH), %42 = 5, 33t 000
(n, 210). 1. polbel P DABRE b e D3 o2 B 5501 | o9

(methanol-dg): 8.04 - 8.01 (m, 1 H), 7.25 - 7.20 (m, 2 H),
119 B 714 (t,J=79Hz, 1 H), 6.82(d,I=7.9 Hz, 2 H), 6.69 (4, 376.00
1=7.9Hz, 1 H), 430 (5, 2 H)

(methanol-d4): 7.20 (dd, 7=2.0,9.0Hz, 2 i), 6.98 (d, T =
111 | B | 84Hz2H), 6.73-6.64 (m,3H),3.30 (, T=74Hz, 2 H), | 374.10
3.08 (t,]=7.4 Hz, 2 H)

(DMSO-dg): 10.41 (s, 1 H), 7.79 (s, 2 H), 7.61 (s, 1 H),
112 | ¢ |741(d,3=09Hz 1 H), 7.36 - 7.30 (m, 3 H), 7.18 (dd, = | 401.00
1.9, 6.6 Hz, 2 H), 7.11 - 7.09 (m, 1 H), 4.25 (s, 2 H)

(DMSO-ds): 10.18 (5, 1 H), 7.80 (5,2 H), 749 (d, 1= 7.8
Hz,2H),733(d,J=18Hz,2H),730(d,T=85Hz,2
113 C m),716(d,T=8.5H2,2H),7.04 (1, T=74Hz, 1 H), 425 | 367.00
(s,2H
)

{(DMSO-dg): 10.23 (s, 1 H), 7.80 (s, 2 H), 7.50 (dd, I=4.9,
114 C |89Hz2H),730(d,J=8.5Hz2H),7.18-7.14 (m, 4 385.00
H), 4.25 (s, 2 H)

(DMSO-dg): 9.99 (s, 1 H), 7.79 (5, 2 H), 7.39 (d, T = 8.7
115 C JHz 1H),729(4,1=85Hz2H),7.14(d, T=8.5Hz,2 397.10
H), 6.89 (d,J=8.5Hz, 2 H), 4.24 (5,2 H), 3.72 (5, 3 H)

(DMSO-dg): 10.77 (s, 1 H), 9.26 (s, 1 H), 7.73 (£, T= 1.9
Hz, 1 H), 7.40 (t, 7= 8.1 Hz, 1 E), 7.27 (dd, T = 1.5, 8.1
116 | A |Hz 1H),7.17(d,J=85Hz,2H),7.14 (s, L H), 6.72(d, T | 372.00
=8.5Hz, 2 H), 4.45 (q, T=72Hz, 1 H), 1.70 (d, T= 72
Hz, 3 H)

(DMSO-dg): 10.68 (s, 1 H), 9.27 (s, 1 H), 7.43 (1, T = 9.7
117 | A |Hz, 4H),7.15(d,T=85Hz,2H),673 (4, T=8.5Hz,2 | 372.00
H), 444 (q, T=7.2Hz, 1 H), 1.69 (d, T = 7.2 Hz, 3 H)

(DMSO-dg): 10.68 (s, 1 K), 9.27 (s, 1 H), 7.43 (t, T=9.7
118 | B |Hz 4H),7.15(,I=85Hz, 2 H),673 (d,T=85Hz,2 | 372.00
H), 444 (q,T=72Hz, 1 H), 1.69 (d,T=7.2 Hz, 3 H)

(DMSO-dg): 11.38 (s, 1H), 8.85 (d, J = 8.4 Hz, 1), 8.72
(d,T=5.7 Hz, 1H), 8.41 (d, ] =3.3 Hz, 1H), 7.75 (dd, T =
119 | A |58,83Hz 1H),7.67(t T=19 Hz, 1H), 7.42 (t, T= 8.1 382.00
Hz, 1H), 7.36 (d, T = 9.3 Hz, 1H), 7.17 - 7.16 (m, 1H), 6.97
(d,T=33 Hz, 1H), 6.21 (s, 25)
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C 325.10 (DMBO-d6): 9.23 (br s, 111), 8.03 (d, J = 10.2 Hz, 111),

7.79 (d, J= 7.7 Hz, 111), 7.44 - 7.40 (n, 113), 7.13 (Tﬁ 2}%1), 323 B
6.67 (d, SwomeSy@iE, 211), 4.23 (s, 213), 4.14 (M 21qyRBRn04sser
367.10 3.79 (m 111), 3.13 (t, J = 11.3 Hz, 211), 1.85 - 1.80 On,

511), 1.43 ’211). No. c-e M ; TH NVMR NVR peaks gi ven

1)
as 8 val ues (300 v%}kft unl ess i ndipgated 19¥ wRks ESMB  ( DVESNS)
023 (br o 1113), 8193 (0, 3 teo0Min b b il J= 7| €VRED

10, 7.40 (4T =107 Basd B 1108 &1 W 022781 13, 7.25 (d, 7= 7.9
0 | o |Hz2H),7.04(,7=7.5Hz, 1 H),6.97 - 6.94 (m, 1 H),

6.67 (4,3 =6.9 Hz, 1 H), 6.61 (s, 1 H), 6.57 (d, T = 7.5 Hz,
1H),3.22(d, 7= 6.4 Hz, 2 H), 3.03 (s, 2 )

(DMSO-dg): 10.70 (s, 1 H), 9.23 (s, 1 H), 7.98 - 7.95 (m, 1
H),7.31-7.26 (m, 1 H), 7.17 (t, ] = 8.7 Hz, 1 H), 7.05 (1, J
121 | C |(=77Hz,1H),6.64(d,T=7.6Hz 1 H),662(, 1H),657| 37400
(dd,7=1.9, 8.0 Hz, 1 H), 3.20 {t, j = 7.7, 2 H), 3.0 (t, J =
7.7,2 H)

(methanol-dg): 7.42 - 7.34 (m, 2 H), 7.23 (dd, T = 1.6, 8.2
Hz, 1 H), 715(t, J=79Hz, 1 H), 6.92 (s, 1 H), 6.87 (4, J
=7.6Hz, 1 H), 6.83 (td, J=8.4,3.5Hz, 1 H), 6.78 (s, 1 H),
6.68 (dd,7=20, 8.1 Hz, 1 ), 4.30 (5,2 H)

(DMSO-dg): 10.70 (s, 1 H), 9.34 (d, T = 9.5 Hz, 1 H), 7.90
-7.87 (m, 1 H), 7.28 - 7.23 (m, 1 H), 7.19 - 7.16 (m, 1 H),
712 (,J=7.8Hz, 1 H), 6.75(d, T=7.6 Hz, 1 H), 6.73 (s,
1H),6.64 (dd, T=1.6,8.1 Hz, 1 H), 423 (s, 2 H)

(DMSO-dg): 11.02 (s, 1 H), 932 (s, 1 H), 7.20 (d, J= 1.8
Hz, 1H),7.18 (s, 1 H), 7.11 (t, T = 7.8 Hz, 1 H), 6.94 (dd, T
=7.2,92Hz, 1 H),,6.80 (4, T="7.5 Hz, 1 H), 6.68 (s, 1
H), 6.63 (dd, ] = 1.9, 8.0 Hz, 1 H), 4.26 (5, 2 H)

(DMSO-dg): 10.82 (s, 1 H), 7.69 (s, 1 H), 7.43 - 7.34 (m, 2
125 | A |H),715(d,7=7.6Hz 1H),6.94-6.68(m,3H),595(, | 38640
7=7.9 Hz, 2 H), 4.26 (s, 2 H)

(DMSO-de): 8.09 - 8.06 (m, 1 H), 7.33 - 7.26 (m, 2 H),

126 | B {692(s,1H),6.87(d,T=79Hz, 1 H),682(d, J=8.0Hz, | 40430
1 H), 5.97 (s, 2 H), 4.25 (s, 2 H) :

127 | A 388.20

(DMSO-dg): 10.69 (s, 1 H), 10.06 (s, 1 H), 7.89 - 7.86 (m,
1H),7.37 (s, 1 H), 7.28 - 7.24 (m, 1 H), 7.18 (dd, J=8.3,
17.3 Hz, 1 H), 7.09 (d, I = 8.2 Hz, 1 H), 6.91 (d, T = 8.2
Hz, 1 H), 4.23 (s, 2 H)

(DMSO-dg): 10.81 (s, 1 H), 9.71 (s, 1 H), 7.69 (£, T =2.0
Hz, 1 H), 7.42 - 7.35 (m, 2 H), 7.16 - 7.11 (m, 2 H), 6.99
(dd,T=1.6, 8.3 Hz, 1 H), 6.93 - 6.87 (m, 1 H), 4.24 (s, 2
H)

(DMSO-d): 10.66 (s, LH), 9.72 (5, 1 H), 8.03 (t, T = 7.8
Hz, 1 H), 7.33 - 7.30 (m, 1 H), 7.26 (t, ] = 8.2 Hz, 1 F),
7.14(d,7=123 Hz, 1 H), 6.95 (d, T =82 Hz, 1 H), 6.89
(t,J=8.5Hz, 1 H), 423 (s, 2 H)

1
[EY
w
(*)

374.40

122 B 342.00

123 B 360.41

124 B 360.40

128 A 394.30

129 A 376.00

130 B 394.30
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Hz,

|_|21

213),

.81 (m 113),

3.13 (t,

325

B

6.67 (d, 8.5 Hz, On, 2H),
J= 11.5 Hz,

11%b20(17/<ﬁ3797 1.81 (m 213),

443. 20

4.27 (s,
213),

(15M50-d6) :

211),
2.32 395.10
1.44- 1.36 (m

4.14 213),
(an,

J

3.87

2 {dd,
9. 23 ‘?‘%‘3’“%’*“%?%9@

102

, No.
oH| 4.0

15}3(2?Bt
1 B3

1H

7.87 (d,

HRMR 3 Hz,
326 C J NMRDedls givld 495 vluchB - 6. 66

111), 7.3

.98 (M AdoNHz S uBlssIndidatddMhednist) . 3. 75

VA IIG] )

Pls1

(. 10U
(SA

o G S S

430 (s, 2 H)

W

132

{(methanol-ds): 7.90 - 7.87 (m, 1 H), 7.20 - 7.16 (m, 3 H),
6.92 (s, 1 H), 6.76 (dd, T = 1.9, 6.7 Hz, 2 H), 4.48 (q, T =
72Hz,1H),1.82 - 1.77 (m, 3 H)

390.30

133

(methanol-ds): 7.19 (d, I = 8.5 Hz, 2 H), 7.14 - 7.09 (0, 2
H), 6.76 (d, T = 8.5 Hz, 2 H), 6.69 - 6.64 (m, 1 H), 4.50 (q,
J=72Hz, 1H),1.79 (4, =73 Hz, 3 H)

374,10

134

(DMSO-de): 10.89 (s, 1H), 8.68 (d, T = 7.5 Hz, 1), 8.64 (d,
T=53Hz, 1H), 8.26 (d, T = 2.7 Hz, 1H), 7.62 - 7.59 (m,
1H), 7.4 - 7.39 (m, 25D, 7.15 (d, T = 8.1 Hz, 1H), 6.95 (¢,
=85 Hz, 1H), 6.87 (d, = 2.8 Hz, 1H), 6.14 (s, 2H)

365.90

135

(DMSO-dg): 10.58 (s, 1H), 8.62 (d, T = 6.0 Hz, 2H), 8.24
(d, T=2.9 Hz, 1H), 7.57 (t, ] = 6.8 Hz, 1H), 7.29 - 7.23 (m,
3H), 6.94 (d, J = 7.1 Hz, 1), 6.86 (d, J = 3.1 Hz, 1H), 6.10
(s, 2H), 2.35 (s, 3H)

362.00

136

(DMSO-de): 11.03 (s, 15, 8.61 (d, T = 5.2 Hz, 1H), 8.55
(d, T=17.9 Hz, 1H), 8.21 (s, 1H), 7.90 (s, 1H), 7.68 - 7.63
(m, 2H), 7.55 (t, T = 6.3 Hz, 15), 7.48 (d, T = 6.7 Hz, 1H),
6.82 (s, 1HD), 6.12 (s, 2H)

416.00

137

392.60

138

(DMSO-dg): 10.97 (d, T = 9.2 Hz, 1 H), 9.27 (brs, 1 H),
8.08 (s, 1 H), 7.69 (d, T= 8.7 Hz, 1 1), 7.62 (t, T = 7.9 Hz,
1H),7.56 (d, J = 8.3 Hz, 1 H), 7.44 (d, 7= 7.5 Hz, 1 H),
7.15 (d, T = 8.3 Hz, 2 H), 6.68 (d, T = 8.2 Hz, 2 H), 4.45 (q,
J=7.2Hz,1H),1.70 (d, J=7.2 Hz, 3 H).

406.40

139

(DMSO-dg): 10.96 (s, 1 H), 9.26 (br s, 1 H), 8.08 (s, 1 H),
7.62 (t, T="7.9 Hz, 1 H), 7.56 (4, ] = 8.6 Hz, 1 H), 7.44 (4,
J=7.6Hz, 1 H), 7.15 (d, J= 8.5 Hz, 2 H), 6.68 (d, T = 8.5
Hz, 2 H), 445 (q, 1= 7.2 Hz, 1 H), 1.70 (d, T = 7.2 Hz, 3
)

406.40

140

(DMSO-dg): 10.98 (s, 1 H), 8.01 (s, 1 H), 7.68 (d, T =8.4
Hz, 1 H), 7.63 (t, J=7.9 Hz, 1 H), 7.44 (d, T=7.5 Hz, 1
H), 6.89 (s, 1 H), 6.83 (s, 1 H), 5.96 (s, 2 H), 4.25 (s, 2 H).

420.00

141

(DMSO-dg): 10.97 (d, T=12.0 Hz, 1 H), 9.71 (s, 1 H), 8.02
(s, 1 H), 7.67 - 7.61 (m, 2 H), 7.45 (d, T=7.4 Hz, 1 H),
7.12(dd, T=18, 12.1 Hz, 1 H), 6.97 (dd, T= 1.4, 8.3 Hz, 1
H), 6.8

8 (t, T =8.7Hz, 1 H), 423 (s, 2 H)

410.40
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(DVMBO-d6): 9.23 (s, HD, 8.03 (d, J= 10.2 Hz, 1H), 7.73 (d, J = 7.3

Hz, 113), 7.33 (d, J = 10.2 Hz, 113), 7.15 (d, 3= 8.5 Hz, 2H),
667-66@0% 0%;,?9), 4.23 (s, 2H), 4.02 - 3.98 327 C 93
13,90 (m 113). 373 (m 111}, 3.22 - 3.17 (at, 395 101£@“i%@04°38364
- 3.00 (m 111) D 42, ]2.34 (an, 111) 'HN8@® (d, J= 8.8 Hi, 13),
1.82 - 1.80 {mo.2LP%M] 57 - 1. 48NKR peRdPlven ds Ovalnes 1. oo (gn %%51 .
328 C 443.20  ( clL6) : 9. @360 ISz Lﬂ;ﬁﬂ&mcﬂca‘ﬁ&cﬁl@rwx@ Hy, M113)

Zs: g? 23: 3225.5 &Lz,l)’zlg (ﬁéﬁ%é @H“g ,76 ( 7’%%9“%@”{2&3 !ﬂz’o. 54 '

M2 | Byl 76Hz1H) 733 (d. T = 19Hle) 713(dd, 7= | 42600
2.0,8.3 Hz, 1 H), 6.91 (4, J = 8.3 Hz, 1 H), 4.23 (s, 2 H),

(DMSO-de): 10.99 (s, 1 H), 9.24 (br s, 1 H), 3.06 (s, 1 H),
7.73(d, T = 8.3 Hz, 1 H), 7.65 (t, T = 7.9 Hz, 1 H), 7.45 (4,
143 | B |J=7.6Hz 1H),705@J=78Hz, 1H),6.66(d,J=76 | 406.00
Hz, 1 H), 6.62 (s, 1 H), 6.58 (dd, T=2.1, 8.0 Hz, 1 H), 3.23
-3.20 (m, 2 H), 3.06 - 3.03 (m, 2 1),

(DMSO-dg): 10.52 (s, 1 H), 9.34 (s, 1 H), 7.34 (s, 1 H),
727(dd, T=8.2, 184 Hz, 2H),7.12 (t, 1="7.8 Hz, 1 H),
144 | B |691(4,J=70Hz 1H),679(d,T=7.6Hz, 1 H),673(d, | 338.10
J=1.8Hz 1 H),6.63(dd,T=1.7,8.1 Hz, 1 H), , 4.23 (s, 2
H),2.33 (s, 3 H),

145 | A 366.10
(DMSO-dg): 10.52 (s, 1 H), 9.71 (s, 1 ), 7.35 (s, 1 H),
727 (dd, T=8.1, 14.5 Hz, 2 H), 7.16 (dd, T= 1.9, 12.2 Hz,
1 H), 6.97 (dd, ] =1.6,8.3 Hz, 1 H), 6.89 (t, J=8.7 Hz, 2
H), 4.23 (5, 2 H), 2.33 (s, 3 H),

(DMSO-dg): 10.53 (s, 1 H), 10.05 (s, 1 B, 7.37 - 7.22 (m,
147 | C |4H),7.12(dd,T=2.1,83 Hz, 1 H), 6.91 (d, ] = 8.3 Hz, 372.10
2H), 4.23 (s, 2 H), 2.34 (5, 3 H),

(DMSO-dg): 10.54 (s, 1 H), 9.12 (br s, H), 7.37 (d, T=9.4
Hz, 2 H), 7.29 (t, I = 7.7 Hz, 1 H), 7.03 (d, T = 8.4 Hz,2 H),

146 A 356.20

148 | B | 6o5(d T=75Hz 1 H),6.64(dd,T=83,140Hz 2 1), | >
3.19-3.16 (m, 2 H), 3.02 - 2.99 (m, 2 H), 2.34 (s, 3 H),
(DMSO-dg): 10.99 (s, 1 H), 9.51 (brs, 1 H), 9.51 (br's, 1
149 | A | Ty 700700 (n 21, 665 6,63 (5,2 19,530 3.7 | 40640
(m, 2 H), 3.02 - 2.98 (m, 2 ),
150 | B 376.40
151 | A 404.40
152 | A 390.60
153 | A 266.20

(DMSO-dg): 10.92 (s, 1 H), 9.38 (s, 1 EI), 8.70 (d, T=2.5
Hz, 1 H), 8.34 (dd, ] = 1.2, 4.8 Hz, 1 H), 7.97 (dt, ] =8.4,
154 | A |24z 1H),751(dd,J=48,84Hz, 1 H),7.19-7.15 339.20;
(m, 2 H), 6.71 (t, ] = 8.4 Hz, 2 H), 4.48 (g, ] = 7.3 Hz, 1
H), 1.70 (d, 7=7.2 Hz, 3 H),
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28200 0.74 (m 211), 0.54 - 0.45 (m 211) (DVMSO-d6) : 9.23 (br s,

H, 7.89 (d,

7.13 (M 24@200bociB7(d, 3=9.8 330 B Hz,

4.21 (s, 211

J= 9.8 Hz, 111), 7.72 (d, J= 6.4 Hz, 113), 7.

111), 6.68 - Gp&fudsidcnddst?

18 -

211), 1.93-1
425.30 333 C

, 4.17 (q, J= 7.6 296.10 Hz, 113), 2.38 - 2.32 (m
88 ( IF] 211), 1.80 - 1. 7g3{jmr 2H) 33T T 453]30° 332
N/ 3?{4334 NMR peaks given as 8 values (];:VSI_I,:J;)

' (500 MHz — unless indicated otherwise)
(DMSO-dg): 11.23 (d, J = 4.7 Hz, 1H), 7.72 (t, ] = 1.8 Hz,
155 B | 1H), 7.55 (4, T=82Hz, 1H), 7.43 (t, T=8.1 Hz, 1H), 7.15 | 281.90
(dd, T = 1.2, 7.9 Hz, 1H), 4.77 (s, 2H)
(methanol-dg): 9.98 (s, 1 H), 8.31 - 8.27 (1n, 4 H), 7.86 (d, T
156 A |=85Hz,2H),742(d,J=85Hz,2H),512(q, T=73 386.10
Hz, 1 H), 4.14 (s, 3 H), 2.38 (4, 7= 7.3 Hz, 3 H)
157 B 386.00
158 B 370.10
(DMSO-dg): 10.78 (s, 1 H), 9.27 (s, 1 H), 7.81 (dd, T =2.7,
159 A |65z 1H),743(,7=00Hz 1H),7.30-727 (m, 1), | 450,
7.16 (d, T=8.5 Hz, 2 H), 6.73 (4, T = 8.5 Hz, 2 H), 4.45 (q, ‘
I1=72¥Hz, 1 H), 1.69 (d, T =7.2 Hz, 3 H).
(DMSO-dg): 11.19 (s, 1HD), 8.02 (s, 1H), 7.65 (s, 1H), 7.64
(dd, T=18.4,19.1 Hz, 1H), 7.46 (4, T=7.2 Hz, 1H), 7.37 (4,
160 A |T=32Hz, 1H), 7.01 (d, J=8.2 Hz, 1H), 6.91 (t, J= 7.9 431.00
Hz, 1H), 6.52 (d, T=2.8 Hz, 1H), 6.38 (dd, J= 0.4, 7.5 Hz,
1H), 5.75 (d, J = 5.7 Hz, 2K, 5.75 (s, 2H),
(DMSO-de): 11.52 (s, 1H), 8.91 (d, T = 8.4 Hz, 1H), 8.73
(d,7=5.7 Hz, 1H), 8.43 (d, = 3.4 Hz, 1H), 7.76 (dd, T =
5.8, 8.4 Hz, 1H), 7.50 (t, ] = 2.0 Hz, 1H), 7.33 (t, J= 8.1
161 1 A gy 1), 7.1 (34, 7= 1.4, 82 Hy, 1H), 7.11 (dd. T=13, | 39390
8.0 Hz, 1H),, 6.99 (d, T =3.3 Hz, 1H), 6.76 (g, ] = 7.0 Hz,
1H), 2.13 (d, T = 7.0 Hz, 3H),
162 A 373.00
: Lot 1: in DMSO-d6: 9.24 (s, 1H), 9.10 (d, 1H), 8.04 (t,
163 C | 1H), 8.78 (br, 1H), 7.84 (d, LH), 7.65 (d, 1H), 7.41 (s, 1H), | 423.18
7.15 (m, 2H), 6.88 (m, 2H), 6.48 (s, 1H), 2.25 (d, 3H)
Lot 1: in DMSO-d6: 8.13 (sbr, 1H), 8.04 (d, 1H), 7.56 (d,
164 C | 1H),7.15 (m, 3H), 6.91 (s, 1H), 6.77 (t, 1H), 6.54 (4, 2H), | 422.90
6.43 (br, 2H), 2.00 (d, 3H) :
165 A 455.10
166 A 427.20
167 A 443.10
168 A 471.00
(DMSO-dg): 10.80 (s, 1H), 7.50 (s, 1H), 7.34 (m, 2H), 7.23
169 A 1 (d, 1H), 7.01 (m, 2H), 6.93 (t, 1), 6.55 (d, 1H), 6.39 (4, 408.90
1H), 5.74 (s, 2H)
170 B 452.00
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C 443.10 335 C 397.00 336 B 381.00 337 C 411.10 338 B 367.00
339 C 395.00 No. c-Met Ki 111 NVR NMR peaks given as 5 val ues (500

MHz - unl egg dohtliseAb ed ot herwi se) ESMS (11/2/1+11) 340 ferrdebdoshss341

i
HNMR
-Met
No. | © :{I\g ° NMR peaks given as 8 values gﬁizf}%
’ (500 MHz — unless indicated otherwise)
171 A (DMSO-dg, 300 mHz): 10.85 (s, 1H), 7.70 (1H, s), 7.48- 360.20

7.26 (m, 4H), 7.25-7.10 (m, 3H), 4.38 (s, 2H).

(DMSO-dg, 300 mHz): 10.85 (s, 1H), 9.24 (s, 1H), 7.45
172 | B | (m,2H), 7.20 (m, 2H), 6.92 (m, 2H), 6.70 (d, 1H), 4.45 (q, | 412.10
1H), 1.68 (d, 3H), 1.28 (s, 9K)

173 A : 396.30

(DMSO-ds): 9.26 (s, 1H), 8.41 (4, 1H), 7.47 (d, 1H), 7.10
(d, 2KD), 6.69 (d, 2H), 4.38 (s, 2H)

(methanol-ds): 8.15 (d, 1H), 7.97 (d, 1H), 7.87 (d, 1H),

175 | A |7.72(d, 15D, 7.28 (d, 2KD), 7.21 (t, 1K), 6.72 (4, 2H), 448 | 309.30

(s, 2H)

(methanol-dg): 8.24 (d, 1H), 8.08 (d, 1H), 8.07 (4, 1H),

176 | B |7.92(d, 1H), 7.57 (m, 3H), 7.25 (d, 2H), 6.73 (d, 2H), 4.52 | 303.40

(s, 2H) o

(DMSO-dg): 8.01 (d, J=10.2 Hz, 1H), 7.40 (d, J = 10.2

177. B | Hz, 1H), 7.14 (d, ) = 8.4 Hz, 2H), 6.67 (4, J= 8.4 Hz, 2H), | 310.30
: 4.36 (s, 2H), 3.58 - 3.56 (m, 4H), 1.64 - 1.58 (m, 6H).

(DMSO-dg): 9.61 (s, 1E), 9.22 (s, 1K), 8.04 (d, J = 9.8 Hz,
1H), 7.65 - 7.64 (m, 2H), 7.36 (s, 1ED), 7.35 (dd, T = 7.5, 318.40

174 B 261.30

178 | A g4z, 1H), 7.13 - 7.10 (m, 2H), 7.05 - 6.97 (m, 2H), 6.70
- 6.67 (m, 2H), 4.30 (s, 2H).
179 | C 353.50
(DMSO-dg): 9.23 (br s, 1H), 9.10 (s, 1H), 7.88 (d. J = 9.8
Hz, 1H), 7.77 (t, ] = 1.6 Hz, 1H), 7.69 (t, J = 1.5 Hz, 1H),
180 | B |744(s 1), 7.08(4, =84 Hs 2H), 6.73 (4, T=98Hz, | 0.

1H), 6.64 - 6.63 (m, 2H), 4.27 (t, J = 7.1 Hz, 2H), 4.17 (s,
26, 3.27 (dd, T= 6.5, 12.2 Hz, 2H), 2.15 (1, ] = 6.9 Hz,
2H).

(DMSO-d): 9.62 (s, 1H), 9.23 (br s, 1H), 8.04 (d, = 9.8
Hz, 1H), 7.50 (t, J = 2.1 Hz, 1H), 7.23 (t, J = 8.1 Hz, 1H),
181 | A |7.13-7.10 (m, 3H), 6.98 (d, T= 9.9 Hz, 1H), 6.67 (dd, J= | 376.50
1.9, 6.6 Hz, 2H), 6.60 (dd, T = 2.1, 8.0 Hz, 1H), 4.54 (t, J =
6.0 Hz, 1H), 4.29 (s, 2H), 1.27 (d, T = 6.0 Hz, 6H).

(DMSO-dg): 9.61 (s, H), 9.22 (br s, 1H), 8.04 (d, T = 9.8
Hz, 1H), 7.76 (t, T = 1.9 Hz, 1H), 7.52 (dd, J = 1.7, 7.9 Hz,
182 | A | 1H),7.29(t, J=7.9 Hz, 1H), 7.08 (dd, T = 8.5, 11.5 Hz, 374.50
3H), 7.00 (d, T = 9.8 Hz, 1H), 6.66 (dd, J = 1.9, 6.6 Hz,
2H), 4.31 (s, 2H), 1.28 - 1.23 (m, 9H).
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C 386.90 342 C 403.00 343 C 369.00 344 C 387.00 345 C 445.30 346
C 441.30 347 B 395.30 348 C 409.40 349 C 409.00 350 C

WO 2007/064797 PCT/US2006/045847
i
H NMR
-Met - ESMS
No. | ° K NMR peaks given as & values (VEHED)
1

(500 MHz — unless indicated otherwise)

(DMSO-dg):.56 (s, 1H), 9.23 (brs, 1H), 8.02 (d, T = 9.8 Hz,
1H), 7.57 (d, T = 8.5 Hz, 2H), 7.18 (d, = 8.5 Hz, 2H), 7.12
183 | B |(d,7=8.5Hz 2H),6.99 (d, T=9.8 Hz, 1H),6.68 (dd, 7= | 374.50
~ 1.8, 6.6 Hz, 25, 4.29 (s, 2H), 2.58 (m, 1H), 1.58 - 1.55

(m, 2H), 1.20 (d, T = 6.9 Hz, 3H), 0.79 (t, ] = 7.4 Hz, 3H).

184 | A . 348.40
(DMSO-dg): 9.85 (s, 1H), 9.22 (s, 15, 8.08 (d, 7= 9.8 Hz,
1H), 7.99 (d, T = 1.8 Hz, 11), 7.48 (d, J = 7.7 Hz, 1H), 7.37

185 | A | (tI=8.1Hgz 1H),7.15(d, T=8.3 Hz, 2H), 7.09 (4, =73 | 352.40
Hz, 1H), 6.98 (d, Y = 9.8 Hz, 1H), 6.67 (d, T = 8.4 Hz, 2H),

430 (s, 2H).
186 | B : 352.40
187 | B 326.30
188 | B 342,50

(DMSO-de): 9.23 (br s, 1H), 7.86 (d, J = 9.9 Hz, 1H), 7.23
(d, T= 8.0 He, 1H), 7.13 (d, T = 8.4 Hz, 2H), 6.86 (d, T =
188 | B~ |9.9Hz 1H), 6.66 (ad, T= 1.9, 6.6 Hz, 2H), 4.19 (s, 25), 352.77
3.77(d, 7= 7.6 Hz, 1H), 1.71-1.4 (m, J = 0.4 Hz, 5H),
1.18-1.00 (m, 9ED.

(DMSO-dg): 9.23 (br s, 1), 8.04 (d, T = 10.2 Hz, 1H),
7.61 (s, 1H), 7.34 (4, = 10.2 Hz, 1H), 7.14 (d, ] = 8.5 Hz,

190\ Bl om), 666 (d1=8.5 H, 2H), 4.23 (5, 2H), 3.80- 376 (m, | o
4H), 3.23 - 3.21 (m, 2H), 2.63 (t, T = 1.8 Hz, 2H).

21 ¢ : 376.40

e c 358.65

(DMSO-dg): 9.23 (br's, 1H), 7.89 (d, T = 9.9 Hz, 1H), 7.28
(d, T=7.9Hz, 1H), 7.14 (d, 7= 8.5 Hz, 2H), 6.91 (d, T =
193 | B |9.9Hz 1H), 6.68 (m, 2H), 4.20 (s, 2H), 3.76 (q, = 6.7 31230
Hz, 1H), 1.91 - 1.84 (m, 1H), 1.10 (d, J = 6.7 Hz, 3H), 0:94
(d, = 6.8 Hz, 3H), 0.89 (d, J = 6.8 Hz, 3H).

(DMSO-dg): 9.23 (brs, 1H), 8.07 (d, T = 10.2 Hz, 1H),
745 (d, T=10.2 Hz, 1H), 7.15 (m, 3H), 6.70 (m, 1H), 6.68
194 | B |(dd,7=1.8,6.6Hz, 1H), 6.60 (dd, T =2.1, 8.2 Hz, 1H), 417.50
6.53 (t,J=2.2 Hz, 1H), 6.41 (dd, T=2.2, 8.1 Hz, 1H), 4.26
(s, 2HD), 3.75 (s, 3H), 3.72 (m, 4H), 3.28 (m, 4H)

(DMSO-dg): 9.22 (brs, 1H), 7.87 (d, I = 9.9 Hz, 1H), 7.46
(t, T=5.5Hz, 1H), 7.13 (d, ] = 8.4 Hz, 2H), 6.85 (4, ] = 9.9
195 | B |Hz IH),6.68 (s, 1H), 6.66 (dd, T = 1.9, 6.6 Hz, 1H), 420 | 33840
(s, 2H), 3.10 (t, T = 6.1 Hz, 2H), 1.75-1.59 (m, 6H), 1.22 -
1.15 (m, 3H), 0.95 (m, 2H).
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381.40 351 B 397.10 352 C 418.30 353 C 411.40 354 B (CDC13): 8.58
(d, J =2.2 Hz, 1H), 8.20 (d, J = 9.9 Hz, 1H), 7.81 (dd, S = 2.5, 8.3

Hz, 1H), 7 1), 7.36 (m 211), 7.24 - 7.20 (m d,
.9 Hz@%zfg?",“%%e (s, 211) 370.90 355 A (CDCL3): 81?(911@8(20‘76’0%46

J=09

9.5 bz, 1H),[7.93[(s, T, 7.61 (s, 11Tungme5 -7.31 (m 311), 7. 22
(m 211), 7.DWNo. FUOS(m 1H), 6.NidRbHeks diven B slvekies 111), 4.5 Eﬁ\f{ 5
= 8.7 Hz, 211), 4;46+(s, 211) (Sﬁ)lﬂiﬁz uﬁe %&m&%ﬁ%ﬁ?@ 10 35b )

CDC13: 8.73 (5, 1Ir1), 8. S /. 1) (CI PTT) 7. R7
(m 311), 7.16 (d 111),95 ?ﬁ @%ﬁ 1*& )?és (h 211)
it

1,59 (m'211) 392 10,357 1t b8
(s, 111), 7. 461§?d 11 g@%' %% Y r‘r(|m’ %@ ﬁf)ﬁi

6.83 (d, 2H) 4.4B (t, z% “Z

\O

111), 1.01 (f,311) 39 : Q?A(Q 11n 271: (s,
111), 8.06 (H19% F 909 |Hz, 111), 7.97 (d, J= 2.1 Hz, 111), 7| 29348, |J
= 8.2 Hz, 11 7 T8=7 12 (m 211 7.06 (d_J = 8.5 Fz, II[ 658
(d, J.= 8.5 Hzl?szll%, 4 15 So i 224 ,E, 11\ 36610 35,)314'@0

2
(DMSO-dg): 9 7’4 (brs, 1H), 7.91 (@, T = 9.8 Bz, 1H), 7.51
(d,J=5.1Hz, 1H), 7.13 (d, ] = 8.4 Hz, 2H), 6.87 (d, ] =
199 | ¢ |9.9Hz 1H), 6.69 - 6.66 (m, 2H), 4.22 (s, 2H),3.32 (4, I= | 367.40
7.0 Hz, 2H), 3.27 - 3.21 (m, 4H), 2.20 (t, T = 8.1 Hz, 2H),
1.90 (g, J = 7.6 Hz, 2H), 1.77 (qn, J = 7.0 Hz, 2H).

200 | C 379.50
201 C 372.40
202 | C 390.40
203 c 353.40
204 | C 355.40
205 | B 400.50
(CDCL): 8.38 (d, T = 9.7 Hz, 1H), 8.01 - 7.98 (m, 2H),
s | o |TR0GT 0TI i D B I | i
3.85 (s, 6H)
(CDCL): 8.44 (d, 7= 9.8 Hz, 1H), 8.00 - 7.97 (m, 2H),
207 | B | 7.74(d,1=9.7 Hz, 1H), 7.64 - 7.59 (m, 3H), 6.97 - 6.95 330.80
(m, 210, 6.78 (d, T= 7.8 Hz, 1H), 5.94 (s, 2H), 3.52 (s, 2F)
208 C 303.30
209 C 359.40
210 C 359.40
211 C 303.30
(CDCls): 8.34 (d, 7= 9.8 Hz, 1H), 7.90 - 7.87 (m, 2H),
212 C | 7.69(d, 7=9.8 Hz, 1H), 7.58 - 7.51 (m, 5H), 7.44 (dd, T= | 330.40

1.7, 6.9 Hz, 2H), 4.64 (s, 2H), 3.10 (s, 65)

(CDCL): 8.27 (d, 1H), 7.96 (dd, 2H), 7.63 (d, 1H), 7.59
213 | B | (m,3H),7.24(d, 1H), 7.16 (4, 1H), 6.97 (t, 1H), 4.58 (s, 321.40
2H)
214 | A 324.30
215 | A | 366.30
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A (DMBO-d6): 9.51 (s, 1H), 9.21 (s, 111), 8.46 (dd, J. = 2.6, 7.3 Hz,
111), 8.12 (d, J = 9.8 Hz, 111), 7.37 (dd, J. = 8.8, 11.2 Hz, 111),
7.30 (d, Jywo Qefeimy 111), 7.19 - 7 12 (in, 211), 6.65 f&nusbors/@sa
Hz, 211), 4.27 (s, 211). 370.00 c-Met K ; 1 11 NVR NVR peaks
given as 5 vpluesi (500 Mz - unI ess |nd| ot herwise) ESH
360 A ( DVBO- [H6Ys. 993{@(5, a 5 (d, J= 1.9 EBMS
111), 8.06 (d, J F %9 |Hz, 11 H, 7.16M+H)08
(m3H), 6. 66fg 3= 85t ]&@L L,,eﬁ’”%“éw, 3H)-
382.00 361 A o4ie)|: 920 (s 111) 9 09 (s 1H), 8.28 (d] 3*40. 5
Hz, 111), 8.n21fd] B=19.8 Hz, 111), 7.59 (d, .1.= 8.7 Hz, 11T37448. B1
(d, J =9.9 T < 7126 (du—5=—25,8-6 H—ttH——+08(di—3—=-15 4
Mz, 211), 6_%‘% £-l8 5 1 211). 419 (s, 211). 386.00 3630410
(DVB0-4): 9.55219s| 1), 8.43 (dd, J = 2.6, 7.2 Hz, 111), 8.14&70.08.11
(m 111), 7.3%2 C3D (i, 21Ty, 7. 18 - 7. 15 (m TI1),—6-85 % 76%
(m 311), 5.196 ?g 211) 4. 30 (s 211) 398 00 363 R (DIVISOd‘)3 1404
(s, MX 8.26 |(@21J] =&.9 Hz, 111), 8.13 (d, J = 9.8 Hz, 1H), 7.H8.10d|
J=8.6 Hz, 11 7. d, J= 979 Hz, "IH), 7 Z24°(dd, T = 2.5, Hz),
111), 6.80 - %hzm (%3 gll), 5.99 (s 211} 4. 24 (s_211) 4146352'1%4
C (DVSO-d6):| 9287 (& 111), 8.11 (d, J.= 9.8 Hz, 1H), 7.88- [.386.1¢n
311), 7.60 (Jdp245 843 Hz, 211), 7.46 - 7.44 (m 1A), 7.36 (T 4501
8.1 Hz, 111)f—FH0—F168—(n—131)—700(d—IF=—9 8 Hz 111 e
(s, 211). 3.112%%s| B11) 414 20 365 B (DMBO-d6): 9.85 (s, 1EL) 400281
(s, 111), 8./0926d, & =(9.8 Hz, 111), 7.91 (t, J = 2.0 Hz, 111)444?@53
(s, 11), 7.5t fud—3=1 283+t 737 (t—3F =81+ He—1tit)
7.10 - 7.07 (r??éJ 1,# 98 (d, 5=9.8 Hz, 111). 6.81 (d, J = 7381F-€
111), 6.66 (Jd228 |= BO. 8§ Hz, 111), 6.59 (dd, 5= 1.6, 8.1 Hz, NB&s.10
4.35 (s, 2117071 3 : 760
230 B 360.10
231 C 317.10
232 B 375.10
233 B 393,10
234 | B 409.10
235 B 389.20
236 B 403.10
237 A 386.00
238 A 366.10
239 A 380.10
240 B 337.00
241 B 382.10
242 B 362.10
243 B 376.10
244 C 333.10
245 A 404.00
246 | B 414.00
247 | B 371.00
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352.00 366 B (nethanol-d4): 8.02 (t, J= 2.0 Hz, 1H), 7.92 (dd, J.=
4.1, 9.9 Hz, 111), 7.53 - 7.51 (n, 111), 7.33 (td, J.= 8.1, 4.0 Hz,
111), 7.0%wo ofkifon, 411), 6.64 - 6.61 (in, 211), 3.42P§T,§523g5,0@gb47
211), 331 (gn, Jr 1.6 Hz, 211) 366.00 367 A (nethanol-d4): 8.02 (t,
J= 2.0 Hz, 11), F.97 . (Jdd, J = 4.0, 9. 9gkwmlH), 7.40 - 7.33]( H,
7.24 - 7.22 [(mMo, 28 _et7-10 (dd, .NMR 4ald gives & Hale11), 6. 74 T 1
(m 211), 4.41 (t| P= 7.8 Hz, (30oNEz2 uff@ssindicaftl ofBrwidd}) , 2. 28 ~2717
(n, 111), 1. & CH =72 3. 7 Fz3TI) 380. 10 368 C (DVBO jgg;; Q
(s, 111), 8.7% 24 1. Hz 1H) 8 63 (d.} =52 Hz 111) \,.'f.},
-8.27 (n, 11ap498,2x(d, J = 7.8 Hz, 111), 8.10 (d, J. = 9. 8| H2l.14
8.00 (t, J 5 250 T2 190, 7.73 -7. 7T (m 111), /.59 - 7.57 (mssih)
7.43 (s, 1)} 224D (3 13 = 8.1 Hz 131} 7 137 09 {m—3IH) |7 02—
5=9.8 Hz, 1H)258.45Xt,| 3= 7.4 Hz, 211), 3.33 (1,3 = 7.4 Hz, | BZB§y0
351. 10 No aMet £ C 111 NVR NWR peaks given as 5 val ues (50(Q.1yH
- unl ess i ndi-catefd—ot-herw-se)—ESNE—OV-44H)—369—C{DMSG-—d6)+—9786 ’8,
1H), 9.61 (s}, 28B)| 810 (d, J = 9.8 Hz, 111). 7.95 (t. J =1 933%;‘.
H), 7.48 - [7.4% (mp111), 7.37 (t, J = 8.1 Hz, 1H), 7.31 (d, 349308
Hz, 211), 7.3#4At—3F—8-5Hz—21)—F10=7-08(m 1t1), 699 L(dg
= 0.8 Hz, 1H) 258 woAs. 2H). 2.89 (5. 311). 429.00 370 A 366 32187
B 353.00 37R %6 B 380.10
257 B 376.10
258 B ' 390.20
259 A 348.10
260 B 366.10
261 B 382.10
262 B 362.10
263 B 376.10
264 A 362.10
265 B 380.10
266 B 376.10
(DMSO-dg): 9.24 (s, 1H), 7.90 (m, 2H), 7.29 (d, T = 8.4
267 B Hz, 2H), 7.07 (d, = 8.3 Hz, 2H), 6.89 - 6.85 (m, 3H), 6.63 | 362.10
(d, J = 8.3 Hz, 2H), 4.38 (s, 2H), 4.20 (s, 2E), 3.82 (s, 3H).
(DMSO-dg): 9.23 (s, 1H), 8.03 (t, Y = 5.7 He, 1H), 7.93 (d,
1=9.8 Hz, 1H), 7.41 - 7.36 (m, 1H), 7.23 - 7.20 (m, 2H),
268 | B |7.14-7.08 (m, 1H), 7.02 (d, J = 8.4 Hz, 2H), 6.92 - 6.87 350.10
(m, 1H), 6.62 - 6.58 (m, 2K, 4.51 (4, = 5.7 Hz, 2H)}, 4.18
(s, 2H
(DMSO-dg): 9.26 (s, 1H) 7.88 (d, T = 9.8 Hz, 1H), 7.46 (d,
J=6.2Hz, 1H), 7.18 - 7.14 (m, 2H), 6.83 (d, 7= 9.9 Hz,
269 B | 1H), 6.67 (d,J = 8.4 Hz, 2H), 4.22 (s, 2H), 4.07 - 4.00 (m, | 310.10
1H), 1.98 (m, 2H), 1.72 - 1.59 (m, 4H), 1.52 - 1.47 (m,
2H).
270 B 352.20
271 B 338.10
272 B 340.10
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367.00 373 C 353.00 374 B 387.00 375 C 386.90 376 C 387.00 377 C
370.00 378 C 388.00 379 C 377.00 380 C 386.00 381 B 393.10

WO 2007/064797 PCT/US2006/045847
1
HNMR
-Met E
No. [ © K.e NMR peaks given as 6 values (I\ETHS)
' (500 MHz — unless indicated otherwise)
273 B 401.20
274 B 312.10

(DMSO-dg): 9.23 (s, 1H), 7.86 (d, T = 9.8 Hz, 1H), 7.29 (4,

J=6.1Hz, 1H), 7.16 (d, ] = 8.4 Hz, 2H), 6.79 (d, T = 9.9

275 | A | Hz 1H), 6.66 (d, J=8.5 Hz, 2H), 4.20 (s, 2H), 3.53 (m, 336.10
1H), 2.28 (m, 2H), 1.74 (m, 15), 1.59 - 1.25 (m, 5H), 1.19

- 1.13 (m, 280). _

(DMSO-dg): 9.23 (s, 1H), 7.89 (d, T = 9.8 Hz, 1H), 7.35

(m, 1H), 7.14 (d, T= 8.4 Hz, 2H), 6.83 (d, ] = 9.8 Hz, 1H),

276 | B 667(d, 7= 84 Tz, 2H), 421 (5, 2H), 3.92 (q, J = 6.5 Hz, | 28410
1H), 1.20 (d, = 6.4 Hz, 6H
(DMSO-dg): 923 (s, 1H), 7.97 (t, T = 5.5 Hz, 1H), 7.91 (d,

27 | B |I=98Hz 1K), 7.39-7.26 (m, SH), 7.08 - 7.04 (m, 2H), | ..o

6.89 (d, 7=9.9 Hz, 1H), 6.60 (d, T = 8.5 Hz, 2I-I) 447(d,J
= 5.6 Hz, 2H), 4.17 (s, 2H).

(DMSO-dg): 9.24 (s, 1H), 7.88 (4, 3 = 9.8 Hz, 1H), 7.30 (4,
J=7.2Hz, 1H), 7.14 (d, ] = 8.4 Hz, 2H), 6.85 (d, 1= 9.9
278 | B | Hz 1H),6.66(d,J= 8.4 Hz, 2H), 421 (s, 2H), 3.76 (q, I = | 298.10
6.5 Hz, 1H), 1.62 - 1.47 (1, 2H), 1.16 (d, T = 6.5 Hz, 3H),
0.92 - 0.86 (m, 3E).

(DMSO-dg): 9.23 (s, 1EL), 7.88 (d, T= 9.8 Hz, 1H), 7.29 (4,
J=7.5Hz, 1H), 7.13 (d, J = 8.2 Hz, 2H), 6.83 (d, ] = 9.8
Hz, 1H), 6.66 (d, J = 8.3 Hz, 2H), 4.18 (s, 2H), 4.00 - 3.91
(m, 1H), 1.70 - 1.65 (m, 1), 1.55 - 1.50 (m, 1H), 1.30 -
1.24 (m, 1H), 1.16 (d, T= 6.3 Hz, 3H), 0.91 (d, T = 6.6 Hz,
3H), 0.87 (4, T = 6.5 Hz, 3H).

(DMSO-dg): 9.23 (s, 1H), 7.89 (d, 7= 9.9 Hz, 1H), 7.31 (d,
J=7.3 Hz, 1H), 7.18 - 7.12 (m, 2H), 6.85 (d, T= 9.8 Hz,
280 | B |1H),6.66 (d, ] =8.4 Hz, 2H), 4.21 (s, 2H), 3.86 (qu, J = 312.10
6.6 Hz, 1H), 1.60 - 1.30 (m, 4H), 1.17 (d, J = 6.5 Hz, 35),
0.89 (t, § = 7.2 Hz, 3H).

(DMSO-ds): 9.24 (s, 1H), 7.88 (d, T = 9.8 Hz, 1H), 7.24 (4,
J=7.8 Hz, 1H), 7.14 (d, ] = 8.4 Hz, 2H), 6.89 (d, ] = 9.9

281 B | Hz, 1H), 6.66 (d, ] = 8.4 Hz, 2H), 4.20 (s, 2H), 3.67 (dd, ] | 312.10
= 6.8, 13.0 Hz, 1H), 1.62 - 1.47 (m, 4H), 0.90 - 0.83 (m,

279 B 326.10

6H).
282 | B 328.10
283 | B 330.10
284 | A 338.40
285 | A 350.40
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382 C 391.00 383 C 392.00 384 C 386.00 385 C 396.00 386 C 352.00
387 C 368.00 388 C 382.00 389 C 402.00 390 C 386.00 391 B

WO 2007/064797 PCT/US2006/043847
1
No. G'Ilg ot NMR peaiajI in\wI,rI;iRas 8 values (EI\;I\_/II_E
(500 MHz — unless indicated otherwise)
286 A 364.40
287 A 35740
288 A 346.40
289 | B , 364.40
290 B 380.40
291 B 360.50
292 | A 404.40
293 B 366.40
204 A 386.30
295 A 346.40
296 A 380.40
297 B 360.40
298 A 372.20
299 B 396.40
300 B 396.40
301 B 390.40
302 B 354.50
303 B 300.10

(DMSO-ds): 9.24 (s, 1H), 7.90 (d, T = 9.9 Hz, 1H), 7.39 (4,
J=7.2Hz, 1H), 7.12 (d, T = 8.4 Hz, 2H), 6.88 (d, J = 9.8
304 | B |Hz 1H), 6.67(d, J=8.5 Hz, 2H), 4.21 (5, 3H), 4.07-4.01 | 314.10
(m, 1H), 3.43 (4d, J= 5.4, 9.6 Hz, 1H), 3.34 (dd, =54,
9.6 Hz, 1H), 3.28 (s, 3H), 1.18 (d, I = 6.6 Hz, 3H).

(DMSO-dg): 9.23 (s, 1H), 8.20 (d, T =9.7 Hz, 1H), 7.69 -
7.66 (m, 2H), 7.59 (t, T = 7.9 Hz, 1H), 7.24 (d, ] = 9.7 Hz,

303 A 1H), 6.82 (d, J = 8.4 Hz, 2H), 6.61 - 6.59 (m, 2H), 4.09 (s, 369.10
2H).
296 B 397.20
307 < 353.20
303 b 314.10
20 5 ' 326.20
310 > 346.10
> < 355.20
22 5 314.10
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368.30 392 C 395.30 393 C 408.10 394 C 351.32 395 C 340.27 396 C
(DMSO-d6): 7.98 (d, 3 = 9.8 Hz, 111), 7.36 - 7.30 (m 211), 7.10 -
7.04 (m 2@9200'?069‘?97 6.86 (m 211), 4.39 (s, 2H), 2.20pdgysMenass47
284. 10 . c-Met 1C IH NV NWR peaks given as 5 val ues i(%00

MHz- unl ess |nd| cat ed ot hervv| se) ESNB (%7 C(DVBO-d6)T 8716 -

8.11 (m 211) Nof. P8IE, J = 9.9 7.73 (m 111)ESMS6
- 7.60 (m 2H), 7]4%-']7.36 ( %002 eg‘gﬂfme)zm 6| EBHEDNY
s, 211), 6.83 3(1{3”_ _LJBL), A -34S .u. 226.10

(methanol-dg): 7.96 (d, 1H), 7.78 (s, 1H), 7.49 (d, 1H),
7.37 (m, 3H), 7.06 (d, 2H), 7.02 (dt, 1H), 4.63 (s, 2H); Lot
2: H NMR (500 MHz, DMSO-d6) 9.88 (s, 1H), 8.12 (d, J =
9.8 Hz, 1H), 7.84 (t, ] = 1.9 Hz, 1H), 7.53 - 7.48 (m, 2H),
7.36 - 7.33 (m, 2H), 7.16 (td, T = 8.5, 2.7 Hz, 1H), 7.08 -
7.06 (m, 1H), 7.01 (d, T= 9.8 Hz, 1), 4.53 (s, 25).

(methanol-dy): 7.96 (t, 1), 7.93 (d, 1H), 7.42 (dd, 1H),
315 | C | 7.40(d, 2H), 7.29 (m, 3H), 7.22 (d, 1H), 7.07 (44, 1H), 336.30
7.03 (d, 1H), 4.58 (s, 2H)

(methanol-d.): 9.0 (s, 1), 8.62 (d, 1H), 8.36 (d, 1H), 7.93
316 | C |t 1), 7.71 t, 1K), 7.47 (dd, 1H), 7.38 (d, 1K), 7.32(d, | 365.30
1H), 7.24 (t, 1H), 7.00 (d, 1H), 6.68 (s, 1H), 4.84 (s, 2H),

(methanol-dy): 7.98 - 7.95 (m, 2H), 7.55 (d, T = 7.7 Hz,
317 { - C | 1H), 7.49-7.43 (m, 2H), 7.31 (t, = 8.1 Hz, 1H), 7.21 - 351.40
7.19 (m,2 H), 7.08 - 7.05 (m, 2H), 4.59 (s, 2H)

(DMSO-dg): 9.3 (brs, 1H), 7.92 (d, I = 9.8 Hz, 1H), 7.47
(d,7=6.7 Hz, 1H), 7.11 (d, T = 8.5 Hz, 2H), 6.86 (d, J =
318 | B | 9.9Hz 1H), 6.68-6.64 (d, J= 8.5 Hz, 2H), 4.22 (s, 2H), 326.10
3.89 (d, J= 11.6 Hz, 2H), 3.79 (m, 1H), 3.45 (m, 2H), 1.91
. (m, 2H), 1.46 - 1.38 (m, 2H).

(DMSO-de): 9.85 (s, 1H), 9.25 (brs, 1H), 8.09 (dd, J = 1.6,
9.8 Hz, 1H), 7.95 (m, 1H), 7.43 - 7.35 (m, 2H), 7.14 - 7.09
(m, 3H), 6.99 (d, T=9.8 Hz, 1H), 6.67 (m, 2H), 4.58 (q, J
=72 Hz, 1H), 1.74 (d, J = 7.2 Hz, 3H

(DMSO-dg): 9.85 (s, 1H), 9.25 (br s, 1H), 8.09 (dd, T = 1.6,
9.8 Hz, 1H), 7.95 (m, 1H), 7.43 - 7.35 (m, 2H), 7.14 - 7.09
(m, 3F), 6.99 (4, T=9.8 Hz, 1H), 6.67 (m, 2H), 4.58 (q, J
=72 Hz, 1H), 1.74 (d, T= 7.2 Hz, 34

(DMSO-dg): 9.85 (s, 1), 9.25 (br s, 1H), 8.09 (dd, J = 1.6,
9.8 Hz, 1H), 7.95 (m, 1H), 7.43 - 7.35 (m, 2H), 7.14 - 7.09
(o0, 3H), 6.99 (d, T =9.8 Hz, 1H), 6.67 (m, 2H), 4.58 (q, J
=72 Hz, 1H), 1.74 (4, = 7.2 Hz, 3H

322 C 325.10

(DMSO-dg): 9.23 (brs, 1K), 8.03 (4, T = 10.2 Hz, 15D,
7.79 (d, = 7.7 Hz, 1H), 7.4 - 7.40 (m, 1H), 7.13 (m, 2H),
323 | B |6.67(d,T=85Hz 2H),4.23 (s, 2H), 4.14 (m, 2H),3.88 - | 367.10
3.79 (m, 1H), 3.13 (t, J = 11.3 Hz, 2H), 1.85 - 1.80 (m,
5H), 1.43 - 1.35 (m, 2H).

314 B 388.30

319 A 366.20

320 A 366.20

3t A 366.20
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380.00 399 C 352.20 400 A 406.10 401 B (DVSO-d6): 9.3 (hr s, 111),
7.89 (d, J= 9.9 Hz, 111), 7.14 (s, 111), 7.10 - 7.08 (m 211). 6.90
(d, J = 9. Q0. 6.68 -6.65 (in, 211), 4.24 (s, 213)eudbedhebess
011) 298 YOI Bo dey - 9 87 (5, 110), B.10 (4, - TFLEE
1), 7,92 (, JF 2,0, 11D, 7.48 17 B2 e T T
- 7.36 (m 3H)noe7{FIE 708 (M 3k el ds 5 Y 8Hz |||) 44
211). 35h. 31 40KiB D|vr50c(g§amg_p§el o ssjndlg;@c,g;: £4 (s, 1) (48D

(s,

(d, J = 9.8 Az, 11177 ) d, =14
8.2 Hz, 111)| 7.36 (t, S@i"-‘ ‘5)15?%23 ﬂj ié}y \1%)13( 111),
7.13 (d, J =|7.7 Hz, 11 Hg’d{ 9.9 Hg,
1H), 4.43 (s| 2a1), ».8 EIZ 67@ ﬁ?%? {(gz 43(11140f 95.10
404.00 406 C] 384]10 40 13, F= 11 Hz ;232

: (an-. 1), 1.85 - 181 (m, 260, 144 - 1.36 (m,

2H), 1.00 (dd, T = 6.8, 11.3 Hz, H).

325 B 443.20

(DMSO-dg): 9.23 (br s, 1H), 8.03 (d, T = 10.2 Hz, 1H),
7.87 (4, 7=17.3 Hz, 1H), 7.33 (d, T= 10.2 Hz, 1H), 7.15 (d,
J=8.5 Hz, 2H), 6.68 - 6.66 (m, 2H), 4.24 (s, 2H), 4.01 -
3.98 (m, 1H), 3.90-3.87 (m, 1H), 3.75 - 3.74 (m, 1H), 3.23
(t, J=10.1 Hz, 1H), 3.05 (dd, T= 8.9, 13.0 Hz, 1H), 1.86
(s, 3H), 1.82 - 1.77 (m, 21), 1.53 - 1.47 (m, 2H).

(DMSO0-dg): 9.23 (s, 1H), 8.03 (d, J = 10.2 Hz, 1H), 7.73
(d, =73 Hz, 1H), 7.33 (4, = 10.2 Hz, 1H), 7.15 (d, T =
8.5 Hz, 2H), 6.67 - 6.65 (m, 2H), 4.23 (s, 2H), 4.02 - 3.98
327 | C | (m,1H),3.93-3.90 (m, 1H), 3.73 (m, 1H), 3.22 - 3.17 (m, | 395.10
1H), 3.04 - 3.00 (m, 1H), 2.42 - 2.34 (m, 1H), 1.86 (d, T=
8.8 Hz, H), 1.82 - 1.80 (m, 2H), 1.57 - 1.48 (m, 2H), 1.07 -
1.00 (m, 6H).

328 C 443.20

(DMSO-ds): 9.23 (s, 1FT), 7.89 (d, T= 9.8 Hz, 1H), 7.66 (s,
1H), 7.22 - 7.18 (m, 2H), 6.77 (d, T =9.8 Hz, 1H), 6.67 (4,
J= 6.6 Hz, 2H), 4.23 (s, 2H), 2.69 - 2.63 (m, 2H), 0.84 -
0.74 (m, 2H), 0.54 - 0.45 (m, 2F0).

(DMSO-de): 9.23 (br's, H), 7.89 (d, T = 9.8 Hz, 1¥), 7.72
(d, T=6.4 Hz, 1H), 7.18 - 7.13 (m, 2H), 6.79 (d, T = 9.8

330 | B |Hz 1H), 6.68 - 6.66 (m, 2H), 421 (5, 2H), 4.17 (q, T=7.6 | 296.10
Hz, 1H), 2.38 - 2.32 (m, 2H), 1.93-1.88 (m, 2H), 1.80 -

—f

_U

|-°=~°“

326 C 367.10

329 B 282.00

_ 1.73 (m, 2H)
331 | C 45330
332 | B 425.30
33 | C 457.30
3 | C 443.10
35 | C 397.00
33 | B 381.00
337 | C 411.10
338 | B 367.00
339 | C 395.00
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408 C 398.10 409 B 368.10 410 B 394.10 411 B 395.10 412 B 367.10
413 A 368.10 414 C 353.10 415 A (DVBO-d6): 9.22 (s. 111), 8.72 (s,
1H), 8.47 (badugsAsd Hz, 1H), 8.11 (d, J= 9.9 Hz, 111)pcr/ugdfociodsss? =
9.9 Hz, 111), 7.17 -7.07 (m 411), 6.68 - 6.65 (m 211). 4 39 (s,
211), 4.09 ([, J F 4.8 Fe, 211), 3.78 (grdee 2 8 2, 21I). #1226

416 C 408. 10 Mdl7 @—Il::rllet ' NMR peaks given as & values (Ehi-ih—/lﬂs)
' (500 MHz — unless indicated otherwise)
340 C 411.00
341 C 386.90
342 Cc 403.00
343 C 369.00
344 C 387.00
345 C 445.30
346 C 441,30
347 B 395.30
348 C 409.40
349 cC 409.00
350 c 381.40
351 B 397.10
352 C 418.30
353 C 411.40
(CDCL): 8.58 (d, T = 2.2 Hz, 1H), 8.20 (d, T = 9.9 Hz, 1H),
354 B 7.81(dd, J=2.5, 8.3 Hz, 1H), 7.71 (s, 1H), 7.36 (m, 2H), 370.90
7.24-7.20 (m, 3H), 7.00 (d, T = 9.9 Hz, 2H), 4.56 (s, 2H)
(CDCls): 8.11 (d, 7= 9.5 Hz, 1H), 7.93 (s, 1H), 7.61 (s,
355 A 1H), 7.35 - 7.31 (m, 3H), 7.22 (m, 2H), 7.07 - 7.03 (m, 378.10

1H), 6.73 (4, T = 8.1 Hz, 1H), 4.53 (t, J = 8.7 Hz, 2H), 4.46
(s, 2H), 3.16 - 3.13 (m, 2H)

CDCl;: 8.73 (s, 1H), 8.17 (s, 1H) 7.83 (d, 1H), 7.48 (d, 2H)
356 B | 7.27 (m, 3H), 7.16 (d, 1H), 6.82 (d, 2H) 3.74 (s, 3H), 392.10
1.65 (m, 2H), 1.59 (m, 2H)

CDCla:: 9.05 (s, 1H), 8.15 (d, 1H), 7.98 (s, 1H), 7.46 (d,
1H), 7.32 (d, 2H), 7.29 (m, 2H), 7.17 (m, 1H), 6.83 (4, 394.10
2H), 4.43 (t, 1H), 3.73 (s, 3H), 2.48 (m, 1H), 2.23 (m, 1H), ’
1.01 (t, 35D

(DMSO-dg): 9.24 (s, 1H), 8.75 (s, 1H), 8.06 (d, J = 9.9 Hz,
1H), 7.97 (d, T = 2.1 Hz, 1H), 7.29 (d, T = 8.2 Hz, 1H), 7.18
- 7.12 (m, 2H), 7.06 (d, T = 8.5 Hz, 1H), 6.63 (d, T = 8.5
Hz, 2H), 4.15 (s, 2H), 2.24 (s, 3H).

(DMSO-dg): 9.51 (s, TH), 9.21 (s, 15, 8.46 (dd, T = 2.6,
7.3 Hz, 1H), 8.12 (d, T = 9.8 Hz, 1H), 7.37 (4d, T = 8.8,
11.2 Hz, 1H), 7.30 (d, = 9.9 Hz, 1H), 7.19 - 7.12 (m, 2H),
6.65 (d, 7= 8.5 Hz, 2H), 4.27 (s, 2H).

357 A

358 A 366.10

359 A 370.00
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365. 20 No. c-Met K.; I NMR H NWR peaks given as 5 values (500 MHz -
unl ess indicated otherw se) ESMS (MtH) Lot 1: I|I:|DNIVR 1(7500|\/hz CD30D)
8.29(d, 1|‘|)W0820§r{/d%4'ﬂa'7|) , 418 A 7.95(d,1H), 7.9(s,1 &ﬁ;ﬁsz} 043847
7.5(d, 1H), 7.32(t,1H), 376.00; 7.12(m 2H), 7.03(d, 1H) 6(;&)

5.93(s,2H). | 419 A 338 10 420 A 350. TQy 3\ fPVBO-d6) - 10. 25 :
t
9.52 (s, 1H ﬁoow(lﬂe J.= 9.8 NMR peaks given as § values g\%{S}

(500 MHz — unless indicated otherwise)
(DMSO-dg): 9.21 (s, 1H), 8.95 (s, 1H), 8.45 (d, T = 1.9 Hz,
1H), 8.06 (d, J = 9.9 Hz, 1H), 7.40 (d, T = 9.9 Hz, 1H), 7.16

360 | A | 1708 (m, 3H), 6.66 (d, I = 8.5 Hz, 271), 426 (s, 1), 3.89 | 5200
(s, 3H).
(DMSO-de): 9.20 (s, 1H), 9.09 (s, 1H), 8.28 (4, §= 2.5 Hz,

s61 | A |1D,812(47=98Hz 1H), 7.5 (4,1 =87 Hs, 1), 731 | Lo o

(d, T=9.9 Hz, 1F), 7.26 (dd, I = 2.5, 8.6 Hz, 1H), 7.08 (d,
J = 8.4 Hz, 2H), 6.64 (d, T= 8.5 Hz, 2H), 4.19 (s, 2H).

(DMSO-dg): 9.54 (s, 1H), 8.43 (dd, J = 2.6, 7.2 Hz, 1H),
362 | A |814-8.11(m, 1H), 7.38 - 7.30 (m, 2H), 7.18 - 7.15 (m, 398.00
1H), 6.85 - 6.76 (m, 3H), 5.96 (s, 2H), 4.30 (s, 2H).

(DMSO-dg): 9.12 (s, 1H), 8.26 (d, T = 2.5 Hz, 1H), 8.13 (d,
J=9.8Hz, 1H), 7.58 (d, T = 8.6 Hz, 1H), 7.33 (d, T = 9.9

363 1 B |1 1H), 724,34, 1=2.5, 8.6 Hz, 1H), 6.80 - 6.70 (m, 414.00
3H), 5.99 (s, 2H), 4.24 (s, 2H).
(DMSO-dg): 9.87 (5, 1H), 8.11 (d, I = 9.8 Hz, 1H), 7.85 -

s6a | 786w, 3H), 7.60 (4, J=8.3 Hy, 2H), 746 - 7.44 (m, 1H), | .,

736 (t, I = 8.1 Hz, 1H), 7.10 - 7.08 (m, 1H), 7.00 (d, T =
9.8 Hz, 1H), 4.59 (s, 2H), 3.14 (s, 3H)

(DMSO-dg): 9.85 (s, 1H), 9.31 (s, 1H), 8.09 (d, ] = 9.8 Hz,
1H), 7.91 (t, T =2.0 Hz, 1H), 7.53 (s, H), 7.51 (dd, 7= 1.2,
365 B |8.3Hz 1H),7.37 (t,J=8.1 Hz, 1H), 7.10 - 7.07 (m, 2H), | 352.00
6.98 (d, 7= 9.8 Hz, 1H), 6.81 (d, = 7.6 Hz, 1H), 6.66 (d, J
= 10.8 Hz, 1H), 6.59 (dd, T = 1.6, 8.1 Hz, 1H), 4.35 (s, 2H)

(methanol-ds): 8.02 (t, J=2.0 Hz, 1H), 7.92 (dd, J =4.1,
9.9 Hz, 1H), 7.53 - 7.51 (m, 1H), 7.33 (td, Y= 8.1, 4.0 He,
1H), 7.09 - 7.01 (m, 4H), 6.64 - 6.61 (m, 2H), 3.42 - 3.35
(m, 2H), 3.31 (qn, T = 1.6 Hz, 2H)

(wmethanol-dg): 8.02 (t, J = 2.0 Hz, 1H), 7.97 (dd, = 4.0,
9.9 Hz, 1H), 7.40 - 7.33 (m, 2H), 7.24 - 7.22 (x, 2H), 7.10
367 | A | (dd,T=4.2,9.9Hz, 2H), 6.74- 6.71 (m, 2H), 441 (t, T= | 380.10
7.8 Hz, 1H), 2.45 - 2.40 (m, H1), 2.23 - 2.17 (m, 1H), 1.00
(td, T =7.2,3.7 Hz, 35)

(DMSO-dg): 9.91 (s, 1H), 8.74 (4, T = 0.1 Hz, 1H), 8.63 (d,
1=5.2 Hz, 1H), 8.31 - 8.27 (m, 1H), 8.22 (d, T = 7.8 Hz,
1H), 8.10 (d, J = 9.8 Hz, 1H), 8.00 (t, ] = 2.0 Hz, 1H), 7.73
- 7.71 (m, 1H), 7.59 - 7.57 (m, 1H), 7.43 (s, H), 7.40 (t, T =
8.1 Hz, 1H), 7.13 - 7.09 (m, 1H), 7.02 (d, T = 9.8 Hz, 1H),
3.45 (t,1=7.4 Hz, 2H), 3.33 (t, J = 7.4 Hz, 2H),

366 B 366.00

368 C 35110
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Hz, 111), 7.86- 7.85 (m 211), 7.77 (dd, | = 1.9, 6.6 Hz, 421 C 1H),
7.57 - 7.48 (in, 311), 7.37 (t, 1=8.1 Hz, 111), 7.15- 404.20 7.08

(m 211), @&@07]06?7998 (m 211), 4.15 -4.11 (m 111), i @%837:

7.0 Hz, 311 DVBO- d6): 9.23 (br s, 111) 8.07(d, 321 o
111), 422 B]7.46}( 1= 10. T Hz, lll) / T (61T
(41 =85 by LP.)MGM 74 (s, 2 % \ 385 (1 538,
l(_EDi\/BE))?lig; 9 ,]f..]—')’/ I§4 a 0356_{) r)-ldx‘;ateﬁo eHWS 9,3 '];91 (M+/I|_I'2/| A
S & (Dl\/f9036)986(s IHS 0.61'(s, 1H), 8.10 (4, I=9.8 Hz, |
1H), 7.95 (t, J = 1.9 Hz, 1H), 7.48 - 7.46 (m, 1H), 7.37 (t, J
369 | C |=81EHsz 1H),7.31(d,7=8.5Hz, 2H), 7.14 (4, T = 8.5 Hz, | 429.00
2H), 7.10 - 7.08 (m, 1H), 6.99 (d, J = 9.8 Hz, 1H), 4.40 (s, .
2H), 2.89 (s, 3H),
370 | A 366.46
371 | B 353.00
372 C 367.00
13 | C 353.00
374 | B 387.00
75 | C 386.90
376 | C 387.00
377 | C 370.00
38 | C 388.00
379 | ¢ 377.00
380 | C 386.00
351 B 393.10
38 | C 391.00
383 | C 392.00
384 C 386.00
385 C 396.00
86 | C 352.00
87 | C 368.00
388 C 332.00
389 | C 402.00
390 | C 386.00
391 | B 368.30
32 | C 395.30
393 | C 408.10
394 | C 351.32
395 C 340.27
(DMSO-dg): 7.98 (d, I = 9.8 Hz, 1H), 7.36 - 7.30 (m, 2H),
396 | C 218.1(331&)7.04 (o, 2H), 6.92 - 6.86 (m, 2H), 439 (5, 2H), 2.20 | 284.10
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7.50 - 7.47 (m 111), 7.40 (t, J = 9.0 Hz, 1H), 7.13 (d, I= 8.4 Hz,
211), 6.95 (d, J = 9.8 Hz, 111), 6.70 - 6.67 (m 211), 370 30 4.30

(s, 211) MR R6) 1 9.87 (s, 111), 8.10- 8.05 (m 2H), _ 749
425 A On, ‘ff(l), it (t, 3 =90t 11-1), 7.25 (d, JiCTég%zg??ﬁé‘”ss”

211), 6.96 (f,” J F 9 8, I1I), 6.87 ( B 5 Fz, 211,
384.30 211) ,Ng3. pENE | 311). 33V4d § 111), 9,2

1), 8.08 (. J p 958 b, ) G i O HZ’,(MK’
4 738 HT ) RNt 31000k )5 L

3,8 1y D) oo (8 ?i . 15 “?%m(é WA o) 2

’ ro ~721 688(brs,2H),683(m 1H), '

434 (s, 2H).

398 C 380.00

399 C 352.20

400 | A 406.10

(DMSO-dg): 9.3 (br s, 1ED, 7.89 (d, T= 9.9 Hz, 1H), 7.14
401 | B |(s, 1H), 7.10 - 7.08 (m, 2H), 6.90 (d, T=9.9 Hz, 1H), 6.68 | 298.10
- 6.65 (m, 2H), 4.24 (5, 2H), 1.34 (s, 9H).

(DMSO-de): 9.87 (s, 1H), 8.10 (d, T = 9.8 Hz, 1H), 7.92 (1,
J=2.0Hz, 1H), 748 (dd, T = 1.4, 8.2 Hz, 1H), 7.39 - 7.36
(o, 3H), 7.15 - 7.08 (m, 3H), 7.00 (d, I = 9.8 Hz, 1H), 444
(s, 2H).

(DMSO-dg): 9.86 (s, 11D, 9.64 (s, 15, 8.11 (4,7 =9.8 Hz,
1H), 7.87 (t, T = 2.0 Hz, 1H), 7.50 (dd, T = 1.4, 8.2 Hz, 1H),
403 | B [7.36(t,7=8.1Hz 1H), 728 (t, T=7.8 Hz, 1H), 7.13 (d,T | 429.27
= 7.7 Hz, 1H), 7.09 - 7.06 (m, 3H), 7.00 (d, T = 9.9 Hz,
1H), 4.43 (s, 2H), 2.88 (s, 3H). -

402 A 354.31

404 | C 45834
405 | ¢ 404.00
406 | C 384.10
407 | C 395.10
408 | C 398.10
409 | B 368.10
410 | B 394.10
411 | B 395.10
412 | B 367.10
413 | A 368.10
414 | c 353.10
(DMSO-dg): 9.22 (s, 1H), 8.72 (s, LH), 8.47 (d, = 2.4 Hz,
a5 | A |[1E.811(dT=99Hz 1H),720(d,J=9.9Hz, 18), 717 | , ..
- 7.07 (m, 4H), 6.68 - 6.65 (m, 2H), 4.29 (s, 2H), 4.09 (t, J
= 4.8 Hz, 2H), 3.78 (t, ] = 4.8 Hz, 2H).
416 | C 408.10

417 C ) 365.20
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(DVBO-01.6): 9.90 (s, 111), 8.19 (dd, | = 2.4, 6.7 H, 111),  8.09
(d, 9.=9.8 Hz, 111), 7.41-7.35 (m'2H), 6.98 (d, J = 4278 9.8 ht.
111), 6. 84“@200#061794- 6 Hz, 1H), 6.77 (d, J = 8.1 Hz, 4214:139520063‘033@47

6.72 (dd, J = 1 fe, 111,592 (s, 211), 1.53 -
211), 1.47- [ 45 m 2H) - (DVBO-d6): @& (S, 111), 8. 1zr d, 1:9 8
Hz, I1H), 7.92 K4, | 408 A J = 2.5 mlpg v @gvaﬁ@s lH) 7.68 &Wsl =
8.2 Hz, 111)| 7.3% (%, P = 8. i ot | &4
(d, J =3.3 ',39325—L0 : = 5

418 | A |7.95(d,15), 7.9(s,1ED), 7.78(s,1H), 7.5(d, 15D, 7.32(,1H), | 376.00;

7.12(m,2H), 7.03(d,1H), 6.6(d,1H), 5.93(s,2H).
419 | A 338.10

420 | A 350.10

(DMSO-ds): 10.25 (s, 1ED), 9.52 (s, 1H), 8.07 (4, 7= 9.8
Hz, 1H), 7.86 - 7.85 (m, 2H), 7.77 (dd, 1 = 1.9, 6.6 Hz,
421 | C |1H),7.57-7.48 (m, 3H), 7.37 (t, T = 8.1 Hz, 1H), 7.15 - 404.20
7.08 (m, 2E), 5.06 - 4.98 (m, 2H), 4.15 - 4.11 (m, 1H),
1.57 (d, ¥ = 7.0 Hz, 3H).

(DMSO-dg): 9.23 (brs, 1H), 8.07 (d, 7= 10.2 Hz, 1H),
746 (d, 7= 10.1 Hz, 1H), 7.28 - 7.16 (m, 6H), 6.67 (d, T =
8.5 Hz, 2H), 4.74 (s, 2H), 4.27 (s, 2H), 3.85 (t, 7= 6.0 Hz,
OH), 2.94 (t, T = 5.9 Hz, 2H).

423 A 403.10

(DMSO-dg): 9.85 (s, 1H), 9.22 (s, 1H), 8.09 - 8.07 (m, 2H),
7.50 - 7.47 (m, 1H), 7.40 (t, T=9.0 Hz, 1H), 7.13 (d, T =

422 B 358.37

424 |\ A g4 Hy, 2H), 6.95 (d, 7= 9.8 Hz, 1H), 6.70 - 6.67 (m, 28), | 7030
4.30 (s, 2H)
(DMSO-dg): 9.87 (s, 1H), 8.10 - 8.05 (m, 2H), 7.52 - 7.49

425 A |G 1), 741 (5T =9.0Hz, 1H), 725 (4, T=8.5Hz, 2H), | 0,0

6.96 (d, J= 9.8 Hz, 1H), 6.87 (d, J = 8.5 Hz, 2H), 4.36 (s,
2H), 3.69 (s, 3H).

(DMSO-dg): 9.84 (s, 1H), 9.23 (s, 1H), 8.08 (d, T = 9.8 Hz,
\ 1H), 8.03 (dd, J = 2.3, 6.7 Hz, 1H), 7.44 - 7.38 (m, 2H),
426 | A |7.11(d,7=8.5Hz 2H), 6.95(d, J=9.8 Hz, 1H), 6.67 (4,7 | 38430
=8.4 Hz, 2H), 4.56 (q, T = 7.2 Hz, 1H), 1.73 (d, T = 7.2 Ha,
3H).

(DMSO-dg): 9.90 (s, 1H), 8.19 (dd, J = 2.4, 6.7 Hz, 1H),
8.09 (d, T= 9.8 Hz, 1H), 7.41 - 7.35 (m, 2H), 6.98 (d, J =
427 | B |98Hz 1H),6.84(d, Y= 16Hz, 1H),6.77(d, J=8.1Hz, | 42430
1H), 6.72 (dd, T = 1.6, 8.1 Hz, 1H), 5.92 (s, 2H), 1.53 -
1.50 (m, 2FD), 1.47 - 1.45 (m, 2H).

(DMSO-dg): 9.92 (s, 1H), 8.14 (d, T = 9.8 Hz, 1H), 7.92 (d,
J=2.5Hz, 1H), 7.82 (s, 1H), 7.68 (4, ] = 8.2 Hz, 1H), 7.35

28 A =811, 1H), 7.14 - 7.06 (m, 3H), 6.49 (4, T=3.3 Hz, | 3023
1H), 5.85 (s, 2F).

429 ¢ 435.00

430 C ' 392.00

81| € 423.00
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C 392.00 431 C 423.00 No ' c-Met K1 1H NAIR NVR peaks given as 5
val ues (500 MHz- unl ess indicated otherw se) ESM5S (MtH) 432 C 385. 40

433 A 425@6% &7, 397.40 435 C 391.40 (DVBO-d6) : Seriiabsoadsst ) -

8.41 (d, | = 2.0 Hz, 111), 8.12 (d,
1
No. C—Iﬁ{.et NMR pesakSI:I ms 3 values (1?\23-&1-18)
' (500 MHz — unless indicated otherwise)
732 | C 385.40
33 | A 425.50
434 | B 397.40
435 | C 391.40

(DMSO-ds): 8.70 (s, 1HD, 8.41 (d, T = 2.0 Hz, 1H), 8.12 (d,
7=9.8 Hz, 1H), 7.31 (d, T = 9.9 Hz, 1H), 7.16 (d, ] = 8.4
436 | A | Hz 2H),7.12-7.07 (m, 2H), 6.65 (d, T = 8.5 Hz, 2H), 4.56 | 426.28
(g, J=7.2 Hz, 1H), 4.08 (t, ] = 4.3 Hz, 2H), 3.77 (t, T=4.7
Hz, 2H), 1.74 (d, T = 7.2 Hz, 3H).

(methanol-dy): 7.94 (s,1H), 7.92(d,1ED), 7.59(s,1H),
7.48(d,1H), 7.28-7.38 (m,2), 7.08(d, 1H), 7.03(d, 15D,

437 | B | oS, 445.00
4.42(s,2H), 3.80(s,3H).
(DMSO-dg): 9.86 (s, 1H), 8.14 (d, Y = 9.8 Hz, 1H), 7.81-

B8 | |772 (@ 2H),7.68-7.56 (s, 1H), 7.52 - 7.48 (m, 1H), 7.38 | .. 0

«7.33 (m, 1H), 7.29 (s, 1H), 7.19 (t, T = 8.1 Hz, 1H), 7.02
(t, 7= 10.1 Hz, 1H), 7.01 (s, 1H), 4.92 (s, 2H).

(DMSO-de): 9.86 (s, 1H), 8.09 (d, T = 9.8 Hz, 1H), 7.94 (,
Y=1.9Hz, 1), 7.53 - 7.51 (m, 1H), 7.36 (t, = 8.1 Hz,
439 | B | 1H),7.21(t J=7.9 Hz, 1H), 7.08 (dd,J = 1.2, 7.9 Hz, 1H), | 366.00
6.98 (d, T=9.9 Hz, 1H), 6.93 - 6.89 (m, 3H), 6.78 (dd, T =
1.9, 8.3 Hz, 1H), 4.41 (s, 2H), 3.66 (s, 3H).

(DMSO-de): 9.86 (s, 1H), 8.11 (4, T = 9.8 Hz, 15, 7.85 (s,
1H), 7.54 (d, ] = 8.4 Hz, 1H), 7.35 (t, T = 8.1 Hz, 1H), 7.20
440 | A | (d,T=8.8Hz, 1H),7.08 - 7.06 (m, 2H), 7.00 (4, T = 9.9 400.00
Hz, 1H), 6.85 (dd, T = 2.6, 8.7 Hz, 1H), 4.47 (s, 2H), 3.75
(d, T = 8.4 Hz, 3H).

(DMSO-dg): 9.89 (s, 1H), 9.22 (d, T = 6.9 Hz, 1H), 8.09 (d,
T=9.8 Hz, 1H), 8.01 (d, J= 1.4 Hz, 1H), 7.61 (d, T=8.4
441 C | Hz 1H), 7.40 (t, I = 8.2 Hz, 1H), 7.11 - 7.00 (m, 3H), 6.71 | 366.00
(d, T ="7.8 Hz, 1K), 6.65 (s,1H), 6.58 (d, T = 8.0 Hz, 1H),
3.32 - 3.29 (m, 2H), 3.07 - 3.04 (m, 2H).

(DMSO-dg): 9.87 (s, 1H), 8.09 (d, T = 5.8 Hz, 1H), 7.9 (¢,
Y=1.9 Hz, 1H), 7.54 - 7.52 (m, 1H), 7.38 (t, ] = 8.1 Hz,
442 | A | 1ED),7.09(dd,T=1.2,7.9 Hz, 1H), 6.99 (d, J = 9.9 Hz, 382.00
1H), 6.90 (d, T = 1.7 Hz, 1H), 6.76 - 6.74 (m, 1H), 6.68 (d,
T=18.0 Hz, 1H), 4.32 (s, 2H), 3.62 (s, 3H).

443 B 479.26
444 B 395.30
445 C 439.30
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J =9.8 Hz, 111), 7.31 (d, 3=9.9 Hz, 1H), 7.16 (d, 3 = 8.4 436 A Hz,
211), 7.12 - 7.07 (m 2H), 6.65 (d, J = 8.5 Hz, 211), 4.56 426.28
o 211y VORI 70 ﬁgg“;kﬁgt ﬁiﬁéi .7 diy! P
$ 437 B 7.4 38 2
3135%,13, 5.53@@%: 442 00 ( ﬁjﬁzﬁs Oazegz((imzkﬁ | msms
3.80(s,311).|  (DVBO-dp): 9. 8God b mess Biitod Sahegy -8 HE, OL)
7.81- 438 O . B 39530
447 B 439.30
448 C 395.30
449 C 439.30
450 C 395.30
451 C 439.30
452 B 392.20
453 B 371.10
454 C 418.00
455 C 395.10
456 C 351.20
457 C 379.20
458 C 391.10
459 | C 393.10
460 C 375.10
461 C 419.40
462 C 376.50
463 C 377.40
464 C 390.40
465 C 390.50
466 c 418.50
467 B 394.20
468 | B 409.00
469 C 409.00
470 B 395.00
471 C 377.10
472 C 394.10
473 C 414.90
474 B 361.10
475 C 381.10
476 C 397.10
477 C 390.10
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7.72 (n, 2H), 7.68 -7.56 (s, 111), 7.52 - 7.48 (m 111), 7.38 - 7.33

(m 111), 7.29 (s, 111), 7.19 (t, 3=8.1 Hz,1 111), DK/B?}Z 377.00  (t, |
Ili? 18Hé9‘2‘}1912%710627991 (SHZ, 1;011)?1 32925“21 ) :(1 9 sz@Tﬁ 9&%#8?3% -
i <;"0;1%m7ﬁ%§ét2 T U IR 1
111)) 6.93 -5.89 (i A% 311). 6.8 ,fi;rﬂessmdl;%g " nggg)m /1113)(Mﬁ1)4L8
by 5?15,3'7?”7? T ),‘SVEZ"*M P N PN W
8.1 Hz, 111)| 47920 B40 A (d, 1= 8.8 Hz, 111), 7.08 - 7.06 (i[ng102H)
7.00 (d, J =% #0Q:00 218.10
481 B 409.10
482 C 326.10
483 A 423.10
484 B 340.00
485 C 376.00
486 C 410.40
487 B 391.40
488 B 391.40
489 C 376.20
490 B 393.40
491 C 391.40
492 B 369.40
493 A 368.10
494 B 379.20
495 B 366.10
496 C 409.20
497 B 350.10
498 B 334.00
499 B 389.20
- 500 C 354.20
501 B 275.10
502 A 353.40
503 C 396.40
(DMSO-de): 9.88 (s, 1 H), 8.11 (d, T =9.8 Hz, 1 H), 7.87
(t, J=2.0Hz, 1 H), 7.59 (dd, T=1.4, 8.2 Hz, | H), 7.36 (¢,
504 B |J=81Hz 1H),7.12(s,1H),7.07(dd,J=1.4,7.9Hz, 1 | 414.40
H), 7.01 (d, = 9.8 Hz, 1 H), 6.87 (s, 1 H), 6.02 (5, 2 H),
4.45 (s, 2 H),
505 B 336.30
506 A 367.50

- 115 -



Hz, 111),

J = 8.4 Hz, 311).

311), 6.
8.0 Hz,

71 3
111)

(DVMBO-d6): 9

1.9 Hz,

111)

6.85 (dd, J

2.6, 8.7 Hz, 111), 4.47 (s, 211), 3.

(DVBO-d6): 9.89 (s, 111), 9.22 (d, |

111), 8. 09yfhoozosedor-- - 9.8 Hz, 111), 8.01 (d, 3.=1.4 ﬂ@rtﬁz passly 61
(d, J=8.4 441 C Hz, :{

5 (d,
6.9 Hz,

111), 7.40 (t, J = 8.2 Hz, 111), 0 (m
56.00] (d. |l = 7.8 Fz, 111)N§,11@5(s111)658( I E
No. -CI ‘et_ 3.29 (M ®lk)peald-ofbn as Svdlihs (M 211) . (]?\il\g)
87 (3, %H) , 8. 09 (66b Mbiz = et ﬂl‘!ﬁeateli:bih)erwge)gg (t, =
g07 ‘A e Y4 ([ n, J.J.J.) y 738 (0, | = HZ, 44%9%0
508 | B 340.30
59 | A 401.40
510 | B 351.50
511 | C 339.10
512 | B 368.50
513 | B 425.50
514 | B 367.20
515 | B 368.50
516 | C 394.10
517 | B 327.00
518 | A 402.20
519 | A 39220
(DMSO-dg): 9.88 (s, 1H), 9.26 (brs, 1H), 8.13 (s, 1H),
8.09 (d, T = 9.8 Hz, 1H), 7.38 - 7.25 (m, 2H), 7.13 (d, ] =
520 | A 84T, 2H), 7.08(d, 7= 7.4 Hz, 1H), 701 (d, I =98 Hz, | 31010
15), 6.63 (d, T = 8.4 Hz, 2H), 1.52 (s, 2H), 1.45 (s, 2ED).
521 | A 406.00
(methanol-ds): 7.99 - 7.97 (m, 2H), 7.59 - 7.52 (m, 3H),
522 | A |7.16(dd, =20, 6.6Hz, 2H), 6.71 (dd, T=2.1, 6.5 Hz, 323.00
» 2H), 4.25 (5,2 H), 4.23(5.25), 0.00 (TMS),
<3 | p | (DMSO-de): 8.01-8.00 (m, 2H), 7.62 - 7.56 (m, 3, 6.85-
- 6.78 (m,3H), 5.96 (s, 2H), 4.40 (5, 2K, 4.20 (s, 2H).
(DMSO-dg): 12.51 (s, 1H), 9.28(, 1H), 8.41 (d, 7 = 3.0 Hz,
1H), 8.36 - 8.33 (m, 2H), 7.23 (dd, 1= 4.7, 7.9 Hz, 1H),
324 | B 1711 (d,7=84Hz, 2H), 6.70 (4, ] = 8.5 Hz, 2H), 432 (5, | -0
2H), 4.23 (s, 2H)
(DMSO-dg): 9.22 (s, LH), 7.94 - 7.92 (m, 2H), 7.61 - 7.54
(m, 3H), 7.12 (dd, T = 1.8, 6.7 Hz, 2H), 6.60 (s, 2H), 4.45 -
25 1 A 1405 (m3H), 3.17(d, T =52 Hy, 2H), 1.64 (4, T =72 Hz, | 7%
3H).
{(methanol-dq): 7.98 - 7.96 (1n, 2H), 7.59 - 7.52 (m, 3H),
728 (t, 3=7.9 Hz, H), 7.24 (s, 1H), 7.13 (d, T = 7.6 Hz,
526 | C | 1m),7.09(dd, T=13, 8.1 Hz, 1H), 7.09 (s, 1H), 435 (s, | 0000
2H), 4.26 (s, 2H), 2.80 (s, 3H),.

-116-



111), 7.09 (dd,
113), 6.90 (d, 3-

395.30 445 C

1.7

1.2,

7.9 Hz, 111), 6.99 (d, J = 9.9 Hz, 382.00
Hz, 111), 6.76 - 6.74 (in, 111), 6.68 (d,

val ues (500
395. 30 447

J = 8.0 Hewgolhddosshs32 (s, 211), 3.62 (s, 311). 443 B pdifSksfdéd: B
WO%439.30 No. c-Met 1CG H N 11 VER NWR peaks given as é
MHz - Tunl espk 1 ndi cated of her ESVE (WFH) 44678
c-Met i #Nﬁﬁi .| ESMS
No. X NMR peaks given as & values (M-
' (500 MHz — unless indicated otherwise)
(DMSO-dg): 8.00 - 7.98 (m, 2E), 7.63 - 7.55 (m, 3H), 7.38
527 C |-7.35(m, 2H), 7.16 - 7.12 (m, 2H), 4.40 (s, 2H), 4.29 (s, 325.00
2H).
558 c | (DMSO-de): 7.98 - 7.96 (m, 2H), 7.89 - 7.87 (m, 2H), 763 | 4o o0
- 7.55 (m, SH), 4.44 (s, 2H), 4.4 (s, 25), 3.18 (s, 3H). '
520 c | (PMSO-de): 873 (s, 1H), 8.60 (4, I=~5.0Hz, [H), 8.05- | . 000
7.99 (m, 3H), 7.63 - 7.56 (m, 4H), 4.44 (s,2H), 4.41(s,2H). :
(DMSO-de): 8.00 - 7.99 (m, 21), 7.62 - 7.56 (m, 3H), 7.24
530 B |(d,T7=8.6Hz, 2H), 6.87 (d4,1=2.0, 6.7 Hz, 2H), 439 (s, | 337.00
2H), 4.21 (s, 2H), 3.71 (s, 35),.
(DMSO-dg): 8.01 - 7.99 (n, 2H), 7.62 - 7.56 (m, 3H), 7.19
531 C |{-7.16(m, 1H),7.10 - 7.09 (m, 2H), 4.40 (s, 2H), 4.24 (s, 355.00
2H), 3.79 (s, 3H).
532 ) 466.40
533 A 381.30°
534 B 319.20
535 B 394.30
536 C 275.30
537 C 500.40
538 B 324.30
539 B 387.30
540 A 367.30
541 A 329.20
542 B 261.20
(DMSO-de): 9.28(bs, 1H), 7.93 (d, T = 5.1 Hz, 1H), 7.89
(dd, 7=0.9,3.8 Hz, 1H), 7.26 (dd, ] = 3.8, 5.0 Hz, 1H),
31 A 171377.10 (m, 2H), 6.68 (dd, T = 1.9, 6.6 Hz, 2H), 4.41 5, | 32500
2H), 4.08 (s, 2H).
(DMSO-dg): 7.94 (dd, 7= 1.0, 5.0 Hz, 1H), 7.89 (dd, T =
1.0, 3.8 Hz, 1H), 7.27 (dd, Y = 3.8, 5.0 Hz, 1H), 6.88 (d, T =
41 A 15, 1H), 6.84 (4, 7= 8.0 Hz, 1H), 6.79 (dd. T= 1.6, 8.0 | 35700
Hz, 1H), 5.96 (s, 2H), 4.42 (s, 2H), 4.13 (s, 2H).
(DMSO-dg): 8.73 (d, = 1.6 Hz, 1H), 8.60 (d, ] = 5.1 Hz,
1H), 8.04 (d, = 7.9 Hz, 1H), 7.95 (dd, 7= 1.0, 5.1 Hz,
545 C [1H),791(dd,T=1.1,3.8 Hz, 1H), 7.61 (dd, J=5.2,7.7 314.00
Hz, 1H), 7.27 (dd, J = 3.8, 5.0 Hz, 1H), 4.42 (4,] = 9.6 Hz,
2H), 4.28 (s, 2H).
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B 439.30 448 C 395.30 449 C 439.30 450 C 395.30 451 C 439.30 452

B 392 20 453 B 371.10 454 C 418.00 455 C
WO 2007/064797 PCT/US2006/045847
1
HNMR
c-Met ESM
No. K{e NMR peaks given as & values (M +I§)

(500 MHz — unless indicated otherwise)
(DMSO-dg): 7.93 (dd, T= 1.0, 5.1 Hz, 1H}), 7.89 (dd, T =
546 B 1.0,3.8 Hz, 1H), 7.38 - 7.35 (m, 2H), 7.26 (dd, J =3.8, 5.0 331.00

Hz, 1H), 7.16 (s, 2H), 7.13 (dd, T = 2.2, 9.0 Hz, 2H), 4.42 '
(s, 2H), 4.22 (s, 2H).

(DMSO-dg): 7.93 (d, T= 5.0 Hz, 1H), 7.89 (4, J = 3.6 Hz,
547 | B | 1H),7.27-7.24 (m, 3H), 6.87 (dd, =29, 11.5 Hz, 2H), | 343.00
441 (s, 2H), 4.14 (s, 2H), 3.70 (s, 3H).

(DMS0-dg): 9.22 (d, ] = 3.4 Hz, 1H), 7.91 (dd, J = 1.0, 5.1
Hz, 1H), 7.85 (dd, 7= 1.0, 3.8 Hz, 1H), 7.24 (dd, T=3.8,
548 A 5.0 Hz, 1H), 7.12 - 7.11 (m, 2H), 6.69 (s, 1H), 6.67 (dd, T=| 343.00
1.8, 6.7 Hz, 1H), 4.43-4.25 (m, 4H), 1.63 (dd, 7=3.9, 7.2
Hz, 3H).

[00118]  All publications and patents cited in this specification are herein incorporated
by reference as if each individual publication or patent were specifically and individually
indicated to be incorporated by reference. Although the foregoing invention has been
described in some detail by way of illustration and example for purposes of clarity of
understanding, it will be readily apparent to those of ordinary skill in the art in light of the
teachings of this invention that certain changes and modifications may be made thereto

without departing from the spirit or scope of the appended claims.
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395.10 456 C 351.20 457 C 379.20 458 C 391.10 459 C 393.10 460 C
375.10 461 C 419.40 462 C 376.50 463 C 377.40 464 C 390.40 465

What is claimed 1s:

1. A compound having the formula

(Ia)
4 N
RA"L\{/ N
J

or a pharmaceutically acceptable salt thereof, wherein
14 is selected from

R is selected from:
RAZ
RA3
RAS
RA4 /

. N .

RA4 4 RA6  of — ;
RAS.
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C 390.50 466 C 418.50 467 B 394.20 468. B 409.00 469 C 409.00
470 B 395.00 471 C 377.10 472 C 394.10 473 C 414.90 474 B

each of R** and R*® is, independently, selected from
hydrogen, halogen, —CN, —C(O)OR**, —C(O)R**,
—C(ONR™);, —C(S)NR*™),, —C(NH)NR™),,
—OR™, —O(halo(C, , aliphatic)), —OC(O)N(R*),,
—SR*™, —NO,, —N(R**),, —NR*")C(O)R",
—NR*C(ON(R*),, —N(RC(O)OR*,
—NER™INR™MCO)R™, | —NER™INR™C(ON
(R™)z —NR™INR™)CO)OR™, —N(R*)S(0),N
(R™)5 —NR™)S(O),R™, —S(O),R™, —S(O),N
(R™),, —S(O)R**, and C,_, aliphatic optionally
substituted with substituents independently selected
from halogen, —OR**, —SR™, —NO,, —CN,
—N(R™),, or —NER™)C(O)R™);

R4, R** and the carbons to which they are bonded form a
heterocyclyl or heteroaryl ring selected from:

N~ 4
R47
R48 RA8
N
s_4 74 =
R ! N , » RAT—N :
54 Ny -
RAS RAB
74 S
N\ l ? g ’
. \




361.10 475 C 381.10 476 C 397.10 477 C 390.10 No ' c-Met I1C 111
NMR NMR peaks given as 8 values (500 MHz - unless indicated

ot herw se) ESM5 (Mr1ll) 478 C 396.10 479 B 410.10 480 C 418.101 481
B

RA7
\
N 0
R48_<\ l ; RAS__<\ ‘ ;
N~ 4 N~4
8 RAS RAS
4 4
RAB__< ? /4 ’ 4 s
SORICRS
i
RA8
Rg - ’\ N
. &O 4 N/ 4
RA? 0O
? | ) RA49 _E l ,or
/N 4 o 4




409.10 482 C 326.10 483 A 423.10 484 B 340.00 485 C 376.00 486 C
410.40 487 B 391.40 488 B 391.40 489 C 376.20 490 B 393.40

wherein said heterocyclyl or heteroaryl ring is bonded to R*
at the 4-position indicated,;
each R*’ is, independently, hydrogen, —R°, —N(R?),,
—NR°C(O)R®, —NRC(O)N(R),, —NR°CO,R®,
—C(O)CH,C(O)R>, —COR?, —C(O)C(OR®,
—C(O)R?, —C(O)N(R"),, —S(O),R®, —C(=S)N
(R®),, —C(=NH)—N(R"),, or —(CH,),NHC(O)R";
each R*® is, independently, hydrogen, halogen, —CN,
—CO,R™, —C(O)R*, —C(ON(R™),, —C(S)N
(R™),, —C(NH)N(R*),, —OR**, —O(halo(C, _, ali-
phatic)), —OC(O)NR*"),, —SR*, —NO, —N

R™);, —NER™CO)R™), —NRT)C(O)NR™),,
—N(R*™CO,R*, —NER*™NER™C(O)R™,
—NR™NR™)COINR™)., —NER"™)NR™)
CO,R™, —NR™SO,NR™),, —NR™SO,R*",
—3(0),R*™, —SO,N(R*"}),, —S(O)R**, or a.C, ali-~
phatic group optionally substituted with substituents
independently selected from halogen, —OR*™", -—SR**,
—NGQO,, —CN, —N(R**},, or —N(R*HC(O)(R*™);

each R* is, individually, hydrogen, F, Cl, C, _, aliphatic, or
halo(C, _, aliphatic);

R*® is hydrogen or R*";

L7 is a covalent bond or —N(R*)—;

R? is a 6-10 membered aryl ring; a 3-7 membered carbocy-
clic ring, a 5-10 membered heteroaryl ring having 1-4
heteroatoms independently selected from nitrogen, oxy-
gen, and sulfur; or a 3-10 membered heterocyclyl ring
having 1-4 heteroatoms independently selected from
nitrogen, oxygen, and sulfur; wherein each of said aryl,
heteroaryl, or heterocyclyl rings is optionally substi-
tuted with up to five independent occurrences of R

each R is, independently, selected from halogen, —R®,
—OR?, —SR?, —OC(0)(C,_; aliphatic), Ph opticnally
substituted with up to five independent occurrences of
—R?, —CH,(Ph) optionally substituted with up to five
independent occurrences of —R°, —(CH,),(Ph) option-
ally substituted with up to five independent occurrences



491 C 391.40 492 B 369.40 493 A 368.10 494 B 37920 495 B 366.10
496 C 409.20 497 B 350.10 498 B 334.00 499 B 389.20 500 C

of —R°®, —NO,, —CN, —N(R?),, —NR°C(O)R®,
—NR°C(O)N(R?),, —NR°C(O)OR?, —NR°NR°C(0)
R% —NRNR°C(O)N(R?),, —NR°NR°C(O)OR”,
—C(0)CH,C(O)R?®, —C(O)OR®, —C(O)R®, —C(O)N
(R%),, —OC(ON(R?),, —S(O,R% —S(O),NR?),,
—S(O)R?, —NR°S(0),NR"),, —NR°S(0),R?,
—C(S)N(R),, —C(NH)N(R®),, and —(CH,),NHC
(O)R®, whereiny is 1 to 4; or two adjacent R*" groups
taken together are 1,2-methylenedioxy or 1,2-ethylene-
dioxy;
each R*1s, independently, hydrogen or C,_, aliphatic;
each R* is, independently, hydrogen or C,, aliphatic
optionally substituted with up to five independent occur-
rences of —NH,, —NH(C, _, aliphatic), —N(C, , ali-
phatic),, halogen, C, , aliphatic, —OH, —O(C, _, ali-
phatic), —NO,, —CN, —C(O)OH, —C(0)O(C,_;
aliphatic), —C(O)NH,, —C(O)NH(C,_, aliphatic),
—C(O)N(C,_, aliphatic),, —O(halo(C, _, aliphatic)), or
halo(C, _, aliphatic); or two R* on the same nitrogen are
taken together with the nitrogen to form a 5-8 membered
heterocyclyl or heteroaryl ring having 1-3 heteroatoms
independently selected from nitrogen, oXygen, and sul-
fur; and
each R° is, independently, hydrogen, optionally substituted
C,.¢ aliphatic, an unsubstituted 5-6 membered het-
eroaryl or heterocyclic ring, -Ph, or —O(Ph), wherein
each substituent of said optionally substituted aliphatic
of R? is, independently, —NH,, —NH(C, , aliphatic),
—N(C,_, aliphatic),, halogen, C,_, aliphatic, —OH,
—O(C,., aliphatic), —NO,, —CN, —C(O)OH,
—C(0)O(C,_, aliphatic), —~C(O)NH,, —C(O)NH(C, ,
aliphatic), —C(O)N(C, _, aliphatic),,—O(halo(C, , ali-
phatic)), or halo(C, , aliphatic); or two R® on the same
nitrogen are taken together with the nitrogen to form a
5-8 membered heterocyclyl or heteroaryl ring having
1-3 heteroatoms independently selected from nitrogen,
oxygen, and sulfur. '

2. The compound according to claim 1, wherein R? is
selected from the group consisting of:
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354.20 501 B 275.10 502 A 353.40 503 C 396.40 504 B (DWVSO- d6):
'9.88 (s, 1 H, 811 (d, J =9.8 Hz, 1 H, 7.87 (t, J =2.0 Hz, 1 H),
7.59 (dd, 1=1.4, 8.2 Hz, 1 H), 7.36 (t,1 =8.1Hz, 1 H, 7.12 (s, 1
H, 7.07 (dd, J =1.4, 7.9il2, 1 H, 7.01 (d, 3=9.8 Hz, 1 H), 6.87
(s, 1 H, 6.02 (s, 2 H, 4.45 (s, 2 H), 414.40 505 B 336.30 506 A
367. 50 No. c-Met K1 1H NMR NMR peaks given as 5 values (500 MHz -
unl ess indicated otherw se) ESM5 (M+H) 507 A

e

AL by
ey ey




389.50 508 B 340.30 509 A 401.40 510 B 351.50 511 C 339.10 512 B
368. 50 513 B 425.50 514 B 367.20 515 B 368.50 516 C 394.10

wherein
each of R?* and R®? is, independently, hydrogen or R4,

3. The compound according to claim 1, wherein L7R? is
selected from:



517 B 327.00 518 A 402.20 519 A 392.20 520 A (DMBO d6): 9.88 (s,
111), 9.26 (br s, 111), 8.13 (s, 1H), 8.09 (d, J = 9.8 Hz, 11-1),
7.38 - 7.25 (m 2H), 7.13 (d, J = 8.4 Hz, 211), 7.08 (d, J = 7,4 Hz,
111), 7.01 (d, J = 9.8 Hz, 111), 6.63 (d, J = 8.4 Hz, 211), 1.52 (s,
2H), 1.45 (s, 2H). 378.10 521 A 406.00 522 A (nethanol -d4): 7.99 -
7.97 (m 211), 7.59 - 7.52 (m 3H), 7.16 (dd, J. = 2.0, 6.6 Hz, 2H)
6.71 (dd, 3 = 2.1, 6.5 Hz, 214), 4.25 (s,2 H), 4.23(s,2H), 0.00
(TMS). 323.00 523. B (DMSO-d6): 8.01 -8.00 (m 211), 7.62 - 7.56 (m
311), 6.886.78 (m3H), 5.96 (s, 21-1), 4.40 (s, 211), 4.20 (s, 211),.
524 B (DMBO-d6): 12.51 (s, Ill)wvwgaR8(s, 111), 8.4 = 3.0 fa,
111), 8.36 - 8.3j (m 21-1), 7.23’(dd, J= 4.7, 7.9 FE,IHD, 7.11 (d,
J= 8.4 Hz, 2H), 6.70 Clg 8.5 211), 4.32 ks, 21), 4.23 (s,

2H) 363.00 525 A (DVSO O&) (svmlll), 7. 5 (tm, 214),
7.61 -7.54 (in, 31-1), 7.0 . J. = 1.8 & DH), 6.69 (s,
211), 4.45 - 4.05 (m3H), (d, J =5.2 164 (d, | =7.2

Hz, 31-1). 337.00 526 C

N F;C N
/@/ - A
F;C
H;C N N
\Cr \H, /O/ \H’
H;C



(met hanol -d4): 7.98 - 7.96 (in, 211), 7.59 - 7.52 (m 311), 7.28 (t,
J=7.9Hz, H, 7.24 (s, 11-1), 7.13 (d, J = 7.6 Hz, 111), 7.09 (dd,
J =1.3, 81 Hz, 111), 7.09 (s, 111), 4.35 (s, 211), 4.26 (s, 211),
2. 80 (s, 311),. 400.00 No' c-Met "N 1 11 NMR NMR peaks given as 5
val ues (500 Mz - unl ess indicated ot herwi se) ESM5 (VW) 527 C

(DVMBO-do): 8.00 - 7.98 (m 211), 7.63 - 7.55 (in, 311), 7.38 -7.35

(m 211), 7.16 - 7.12 (m 2H), 4.40 (s, 211), 4.29 (s, 211). 325.00
528 C (DMBO416): 7.98 -7.96 (n, 211), 7.89 -7.87 (m 21-1), 7.63 -

7.55 (in, 511), 4.44 (s, 211) s, 2H), 3 18 (s, 311). 385. 00 529
C (DMSO-do): 8.73 (s, 11-1), 8.6p (d, J -= 5. 0 Hz, 11-1 - 7.99
(n, 311), 7.63 - 7.%6_(m

411), 4. 44 (s, 4. 41(s, 2H). 308.00 530 B
(DMBO-do): 8.00 - 7.99N\# 24 7192 - 3L . 24N(d, 1=8.6
Hz, 211), 6.87 (dd, J = 5. 7 HZv 211) .39 (9 . 4. 24, (s,
211), 3.71 (s, 311), 531 C (DVBOA15): . 8.0 (m 211),
7.62 - 7.56 (n, 311)F <7.16 (n, 1H, 7. , 2H), 4.40

(s, 211), 4.24 (s, 211), 3.79 (s, 311). 355 00 532 C  466.40 533

VA

H,C CH;

HC CH; .
HN
ol
NH
X .

¥ o, ,
s s
HN HN
Cl, F,
Cl F
T, i,
HN HN
OH OH
CHs, R



A 381.30 . 534 B 319.20 535 B 394.30 536 C 275.30 537 C 500.40
538 B 324.30 539 B 387.30 540 A 367.30 541 A 329.20 542 B

N
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\H \H
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261.20 543 A (DMBO-do): 9.28(bs,1H), 7.93 (d, J= 5.1 Hz, 111), 7.89
(dd, J = 0.9, 3.8 Hz, 111), 7.26 (dd, .1= 3.8, 5.0 Hz, HA 7.13 - 7.10
(n, 211), 6.68 (dd, | = 1.9, 6.6 Hz, 211), 4.41 (s, 211), 4.08 (s,
211). 329.00 544 A (DMSO-do): 7.94 (dd, J = 1.0, 5.0 Hz, 1H), 7.89
(dd, J -- 1.0, 3.8 Hz, 111), 7.27 (dd, | = 3.8, 5.0 Hz, 111), 6.88
(d, J = 1.5 Hz, 111), 6.84 (d, | = 8.0 Hz, 111), 6.79 (dd, | = 1.6,
8.0 Hz, 111), 5.96 (s, 211), 4.42 (s, 211), 4.13 (s, 211). 357.00 545
C (DMBO-do): 8.73 (d, J = 1.6 Hz, 111), 8.60 (d, J= 5.1 Hz, 111),
8.04 (d, I =7.9 H, 111 Y .0, 5.1 Hz, 111), 7.91 (dd,
J = 1.1, 3.8 Hz, 111),"™M 7.27 (dd, J =
3.8, 5.0 Hz, 111), 4.42 ({, 211) 314.00

No. c-Met IC 1 1-1 NVR M VEQ 00 MHz - unl ess
i ndi cated ot herw se) E$MS 5 » 7.93 (jdd, J = 1.0, 5.1
Hz, 111), 7,89 (dd, J= ) ) 38 - 7.35 (m
211), 7.26 (dd, J =_38; o , ] ,¥211)5°7 13 (dd, J =

2.2, 9.0 Hz, 211), 44 . - . 13).
(DMBO-c16): 7.93 (df | = b. . 3.6 He,

o,

- 129 -



547 B 111), 7.27 - 7.24 (m 311), 6.87 (dd, J = 2.9, 11.5 Hz, 211),
343.00 4.41 (s, 2H), 4.14 (s, 211), 3.70 (s, 311). (DVBO- d6) :
9.22 (d, J.= 3.4 Hz, 111), 7.91 (dd, J =1.0, 5.1 Hz, 1H), 7.85
(dd, .14 =1.0, 3.8 Hz, 111), 7.24 (ad, J = 3.8, 548 A 5.0 Hz, 111),
7.12 - 7.11 (m 211), 6.69 (s, 111), 6.67 (dd, J = 343.00 1.8, 6.7
Hz, 111), 4.43-4.25 (m 411), 1.63 (dd, J. = 3.9, 7.2 Hz, 311).
1001181 All publications and patents cited in this specification are
herein incorporated by reference as if each individual publication or
patent were specifically and individually indicated to be

i ncorporated by reference. Although the foregoing invention has been
described in sone detail by way of illustration and exanple for

pur poses of clarity ofcynder andi ng, | hM%II be readily apparent to
t hose of ordinary ski%i () ' [ ghtNof the teachings of this

invention that certai ficgdtions my be nade thereto
spigdit or s of the appended cl ai ns.

W t hout departing fromthe
Wiat is clained is: 1. % conpdund havihg the fornula: (la) RE



or a pharmaceutically acceptable salt thereof, wherein LA is selected
from RA is selected from - 119 - each of RA2 and R46 is,

i ndependently, selected from hydrogen, hal ogen, -CN, -C(0)012",
-C(O)R4 , -C(O)N(R412, -C(S)N(R4)2, -C(N11) N(R++)2,

--0(halo(C1, aliphatic)), -0C(O)N(R")2, -SR', -N®2, -N(R) 2,
-N(R4) C(0) (R'), -N(1141C(0)N(R+12, -N(R4)C(0)OR', -N(R)N(R) C(0) R,
-N(RA)NR')C(O)N (R')2, -N(RNRC(O)OR, -N(R')S (0)2N (R") 2,
-N(R4)S(0),R", -S(0)2R", -S(0)2N (11++)2, -S(0)R4, and Cl1 4 aliphatic
optionally substituted with substituents independently sel ect ed from
hal ogen, -OR', -SR', -N(R) 2, or -N(R4)C(O)(1r) , led

and the carbons to TN or

het eroaryl ring sel § vvhei n Xai d

het er ocycl yl or hetg ring\is |t|on

i ndi cated; each R4 n 3

-NRC(0) R, - NRC(O0XN( R) - NRCO2RY - C(\Q) CHC( C(O)r
-C(0) R -C(0)N(RLY, -(0)2R - \(s) ) )2, or
-(CH2) yNHC(0) R, ea RA48 is, indépendent : gen, -CN,
- CO2R44, - C(0) R++, C(O)N(R++)2 C(S)N(R++)2 )2, -OR',

-0O(halo(Cl ™ aliphatic)), 2%
-N(R++) C(0) (R++), -N(R4)
-N(R") SO2N(R++) 2, -N(R") $

.2, -SR -NO (MY 2
112, W R4) C2R",

-S(0) 2R, -SOZN(
C/ "ahphatic group g@? Ubstituted with substjgéents

i ndependently sel e ¢ from hal ogen, -0OR++, -SR', - -CN, -N(R) 2,
or each R49 is, individually, hydrogen, F, O, Cl al i phatl c, or

hal o(Cl" aliphatic); R45 is hydrogen or R'; i Y is a coval ent bond or
Ris a 6-10 nenbered aryl ring; a,3-7 rrenbered carbocydl i

selected fromnitrag d,ssul fur ed

het er ocyclyl ring ‘_a(étoms i ﬁel cted from
ni trogen, oxygen, ; whereyn each ' I} hateroaryl,
or heterocyclyl @ingsys opt|aIIySsub|tut dwnthﬁéto ive

i ndependent occurXen \r_‘hndependen el ected

from hal ogen, -R , -SR -OC(O(Claal atic), Ph optionally

substituted wth up to five_i ndependent occurrences of -k -CH2(Ph)
optionally substituted w WN.ve i ndependept” be epces of -R
-(CH2)y(Ph) optionally sybstituted wth up to fi
occurrences of -R -NX 9, -N(R) 2, ﬁJ%C(O)R




-NRC(0) N(R) 2, -NRC(0)O0R, -NRNRC(0) - NRNRC( 0) N( R) 2, - NRNRC(0) OR,
-C(0)CH2C(0)R, --C(0)0R, -C(0)R, -C(O)N (R 2, -0C(O)N(R) 2, -S(0)2r,
-S(0) 2N(R) 2, NRS(0) 2N(R) 2, - -NRS (0) 2R, -C(S)N(R) 2,
-C(NH)N(R)2, and -(CH2)yNHC (0)R, whereiny is 1 to 4; or two

adj acent Wr groups taken together are 1, 2-nethyl enedi oxy or

1, 2- et hyl enedi oxy; each R'is, independently, hydrogen or Cl_4
aliphatic; each R* is, independently, hydrogen or Cl..8 aliphatic
optionally substituted with up to five independent occurrences of
-NH2, -NH(C1_4 aliphatic), -N(Cl4 aliphatic)2, halogen, Cl_4

al i phatic, -OH, -0(Cl4 ali ), -NO2, -CM -C(0)0H, -C(0)o(C1_4
aliphatic), -C(O)NH2, -C(Q)NH(CN 4 aliphatiagy, -C(O)N(Cl..4
aliphatic),, -0(hal o(Cl_ ﬁyfg\&xﬂhdﬁggC1_4 aliphatic); or
two R* on the same nitrogemny taken togathergwith the nitrogen to
forma 5-8 nenbered heterocycl W, arlheterog ring having 1-3

het er oat ons i ndependently sel ect from niftrogen, oxygen, and sul fur;
and each R is, independently, hydrogen; om&%fgally substituted Cl_6

al i phatic, an unsubstituted 5-6 nenbered he oaryl or heterocyclic

ring, -Ph or -0(Ph), wherein each substituent of said optionally
-NH2, -NH(C1_4

1 %pali phatic, -OH,

C( 0 )0((:1 4 aliphatic),

substituted aliphatic of Ris,
al i phatic), -N(ClL_4 aliphatic)2, ha
-0(CL. 4 aliphatic), -N®2, -CN, -C(0)
-C(0) NH2, -C(0)NH(C1-4 aI i phatic), M(C1_4 aliphatic)2,

- 0( hal o(Cl 4 aliphatic)), or halo(Cl™3~aliphatic); or two R on the
same nitrogen are taken together with the nitrogen to forma 5-8
nmenbered heterocyclyl or heteroaryl ring having 1-3 heteroatons

i ndependently sel ected from ni trogen 0Xygeny and sul fur. 2. The
conmpound according to cla T R8_A ected fromthe group

consi sting of: vvherel eac] | engil's, independently,
hydr ogen or r. 3. The %o nd agcording, tdfclaim1, wherein Lir
is selected from c AN )N'/ )-\\HC H | NN,...".1>

011>41-/1 \H 4. A conpound according to @ﬂ,&i mgl selected from - 129

Cl N

" Cl N



..N,,....e.H3CG","N H3CI NN, H, N?H, H3C 5 A
phar maceuti cal conposition conprising a conpound according to claim1 and a
pharmaceutically acceptable carrier, adjuvant, or vehicle.

H;C N ~
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5. A pharmaceutical composition comprising a compound
according to claim 1 and a pharmaceutically acceptable car-
rier, adjuvant, or vehicle. .



