WD 2012/ 006960PCT/ CN2011/ 077169 THE DESCRI PTI ON NOVEL FUSED HETEROCYCLI C
DERI VATI VES USEFUL AS c- MET TYROSI NE KI NASE | NHERI TORS Techni cal Field
This invention relates to certain novel fused quinazoline derivatives as
c- Met i nhi bi t@P1200@6r synthesis and their use for tredlGTAG2&1E7E

medi at ed di sorder. Mre particularly, this invention is directed to fused
heterocyclic derivatives useful as inhibitors of c-Met, nethods for

produci ng sHehRREYAIBLEE and nmet hods for treating a c-Met-nediated
di sorder. Background Art The study of signal transduction pathways in

normal and pat hol ogi cal states is of considerable interest because of the
potential therapsutirgsbenefttoavdsngrivanynevwsorol as uhvalT agersise Kavget | ng
certain of these pathways associated with di sease. Recept or tyrosine
ki nases (RTKs) are key enzynmes in si gialBIt®&nsducti on pat hways t hat

catal yse the autophosphorylation of tyrosine residues within the cytosolic,
C-termnal domain of the protein. This generates docking sites for the
recrui tment of downstream proteins and the subsequent propagation of

signal s i nvbrheerlificlén an-ay of cellular events including growh,
proliferation and survival. Mre generally deregul ated ki nase si gnal ling is
i nplicated in Ehidinvett®e relange eftajpabhdlfogt calnagiiat d@‘iviamﬁsuslicri‘get inhibitors,

i mrunol ogi cal. and inflammatoty di sorders, cardjovascul ar

neur odegencPaE PXEs sBALRIT tPﬁefo'k HERRNA o b PsAiateg idbordse l\ﬂ‘i’rﬁé’§€‘§“@ﬂ&dﬁbass
20 famlie De £ 1. 411
355 365) . A Rer] S Fpa e ORGP HENES O JERER, Ry O of Sl R

i ncl udes t hgoduehated Cﬁm@dtﬁﬂ.ﬂ&dmﬂm@mh@ephgge-l\ﬁ&tlmﬁd[aaddldﬁsgrqaf.Ot ein receptor)
and its chicken orthol ogue, Sea. The endogenous ligand is the growth and
motility fagtor pepafocyte growh factor (TICE, also known as Scatter
Factor), c-Met  and TIGF are expressed in a range of tissue types although
t heir expressi estricted to ce )

mesenchymal ori is?f.ay? ‘%‘841?"%&(&'?“0‘1 P ‘é‘é’Pf“%a[SH%‘lrtPOg‘%f?Pszaé“ 1?)?1st| tutively
activated GoMalerablelifEfe§ DeSaufOW 1R BFQMAIMCh: Rhet oARS) kdMdeeWoenee from
both ani mal studi es and cancer 20121006960PCT/ C201° 1/ 077169 patients
that El GF- Medntshgrialg dengn pf thyss pathwiyspesotiant witbldecisn t he devel opnent and
progr essi on of mal i gnancy .and i s _associated in a icular. with invasive
phenot ypes. "tpt‘)é%ﬂo‘llléﬁ':l‘maars‘?? (Rit b e sy F?F’@’é%eéé“ Lir‘f’\?‘éucf‘%“ e HE ng
tissue in @M%&H@ gmryfﬂaﬂsln &mgogln@egga@ewm tﬁé’éy’t@sbl@é %stemum ABA% of
patient prognosis (Ji'an . henat ol 29,
209- 248.) A!Et[jmtahlﬂgs patmis wkmtglsms“on tl’ﬂe xteheltﬂnemaﬁdaovdrsnmrrnprofemambmeare
inplicated in the cause of sporadic and heredltarP/ forms of papillary renal
car ci noma CHSSPAUFRAIPREHONP AN VOl el in ) arpp@boclly df]wcefr’ :‘f’r?l“di“ﬁ\gé%”ft 1009,

863-867) . og{;?e}ﬁ &@aﬁdmﬁw&@ %%lgd& §548 ugruu NG é%nﬁgaweéethat

inhibit c- SI gha |ng ecte |sease

progr essi OfunbofipetheNaidhl se:aR Q@fﬁmg&ﬁﬂmyg@ﬂ adMﬂMmamy dlsordblts daasovagabeen
found that a novel class of fused pyridines are effective i nhi bitors of
e- Met . Theargﬂr@s@ﬁ%epwew#m@wea Ehedtin%@feé%ptqrdyrﬁ@%ﬁrm%w%@sb Halpmiliss eodviet

| nhi bi tory gt%% cllf\e/Ol’tlﬁ\é%?n-ngBl (e)rllJ nrg 1 ';OB? Iartlt}/rg—n} | 93 ﬂ%@}’% \Ileb?s tggpnr%lfo?vplc

structure a
member of a subfamily of RTKb thh mcludc» thu rclated proteins Ron

(macrophage-stimulating protein receptor) and its chicken orthologue, Sea. The endogenous
ligand is the growth and motility factor hepatocyte growth factor (HGF, also known as Scatter
Factor). c-Met and HGF are expressed in a range of tissuc types although their cxpression is
normally restricted to cells of epithelial and mesenchymal origin. In contrast, tumour cells often
express constitutively activated c-Met.

There is now a growing body of compelling evidence from both animal studies and cancer
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Ais a 5-18 nenbered ring: RE is selected fromthe group consisting of
hydr ogen, hal ogen, substituted or unsubstituted C _sal kyl, substituted or

unsubsti t ut eqwg%* @l‘b&gnyl substituted or unsubstituted Q@?J ﬂ}'st()’
u

substituted or unsubstituted aryl, substituted or unsubstitu d"Het eroaryl,
substituted or unsubstituted het erocyclyl G gal kanoyl , CE

.ial koxycarﬁﬁwsrthdt@i@ﬁmﬂ@ﬁm n%& an ﬁpéamfy&@ i tﬁ&&w@pma{txh@wo@@%wof

cyano, nitro, hydroxy, am no, carboxy, oxo, carbanoyl, CL_sitikoxy,

C?_sal kenytrmtignanGR abialk knydigad/in partic@arl Viclyintdsive, phdtofyGks. Ralldt phy HG&rdoamphll , N,
N-di (G _sal kyl) car bamoyt, C _sal kanoyl oxy, G _sal kanoyt am no, C3_sal kynoy
[am no, N (eﬁ’fe%?F%W 5“V§L'ﬂ’ ﬁ%&%‘ﬁ?f‘g tisyye IINTURETRIY @“Rf’éhﬁ% h)ﬂfset’jPrﬁﬁé’i‘i’o‘gPFm'at@v\D

20121 00696GR6ThE Dot phdQLTIRI &1 A0 S ERERCL SO Sy, 49, 2042 are

each |ndepen A3"1's sel ected from

(H-, and -AGUQ&HNE point mutatioXs ii$ tifekiggde edbnfalro 6T thect QO uppleansiistthhigant oNR20,
CHR21 0, or S; the said R20 and R21 are each independently H or Cksal kyl ;
R2 is sel ecr®eli¢ peshbepditgnl Ogenof pailieal tﬁl%éltwmmomacﬂanﬂwch-&mzow- #13. %

- NR5RG, S(Z%fp_}ﬁRég? SOZQ‘;@&Qm&gggz &ge:t is aC%Q o Y3P BGtF lca&ex( d) [§q2 RS and

(R6)C(0) Res - optlona y su pstit

al kyl ;N iagen® the idhibiZciMet-$RIFRG LRIk b NEHBL Do @ﬁequlmelwsemgprt)@émhanl N
VThr RO 0 Fornmula 11 R3 is independent selected fromthe group

consi st i ng rd¢vaphedresten, substituted or unsubstituted C _sal kyl, substituted
or unsubstituted C2 sal kenyl, substituted or unsubstituted C2. 3al kynyl ,

G _sal kanogtimnfary s@lhkexyaar bonyl , C _sal kyl sul phi nyl, G _sal kykul phonyl
aryi sul phonyl, cyano, nitro, hydroxy, am no, carboxy, oxo, carbanoyl,

atsal koxy, C2;sal #ﬁ%‘we%&ﬁm @%MA%WM xf fuggd:f@h(lﬁ}féb atna gfecNe(lﬁﬁle L

earbarnoyl, N, N-di(Chsal kyl) carbanoyl, C sal kanoyl oxy, C sal kanoyl am no,
Cs_sal kynwyé praghinioyenhibr( iCdiedtddytd howlitqir@nmds haviagckM¥; inhibitbry(aQivisallky | )

sul phamoyl ; I n one Preferred embodi ment. R4 is selected fromthe group
havi ng for i;ﬁﬂlpé)upqsp igycntion haé_cf thpgeneral structure as formula I:

(Rz)n\/’ﬁ/z

\ A2

L

formula I
wherein
A is a 5-18 membered ring;

R; is selected from the group consisting of hydrogen, halogen, substituted or unsubstituted
C salkyl, substituted or unsubstituted C;salkenyl, substituted or unsubstituted C,galkynyl,
substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, substituted or
unsubstituted heterocyclyl, C,salkanoyl, C;salkoxycarbonyl, Csalkylsulphinyl,
Csalkylsulphonyl, arylsulphonyl, cyano, nitro, hydroxy, amino, carboxy, oxo, carbamoyl,
Crsalkoxy, Czsalkenyloxy, Casalknyloxy, C salkylthio, N-(C_salkyl) carbamoyl, N,
N-di(C salkyl) carbamoyl, Csalkanoyloxy, Csalkanoylamino, Cszalkynoylamino, N-(Cy salkyl)
sulphamoyl, and N, N-di(C_salkyl) sulphamoyl;



Formula H St is Cb=01 QL is C(R5)2 ; 132 is NHQ; WO 2012/006960PC / CN
20H/ 077169 Q@ is selected fromthe group consisting of substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, substituted or
unsubsti t ut edwbetienesesec| yl , substituted or unsubstit ut ecc@icnzakyhar yl
substituted or unsubstituted G _sal kyl heteroaryl, substituted or
unsubstituted CL, sal kyl het erocycl yl; B, and BZ together may formb5 to
10 nmenber subs@ﬂtﬂﬂé@gmﬁﬁgﬁkmﬁstltuted het eroaryl, substituted or
unsubstituted het roc i ndependently sel ected

fromthe group™t é“&fleﬂ‘?wp%ﬁﬁcgﬂgf)%é 5 CE%ZU tuted or

unsubsti tut ed 1@,1&§§éclféd|ﬁ-on§y[b_SLCt(H§ egld(;( @n@ubstl tuted C7_sal kenyf,
substituted or unsubstituted C2_8al kynyl, substituted or unsubstitutcd

aryl , substi t uXé@dsclortedifislistdrouptoonsidtieg eflﬁ&:roy(fHstumsutr Bt tht ek B anhBubst i t ut ed
hetcrocyclyl al koxycar bonyl, G _sal kyl sul phi nyl,
ChsalkyIsuﬁﬁﬁbcg%cmgPékHPﬁﬁgﬁ@V cyano, nitro, hydroxy, am no, earboxy,

0x0, carbanoy I . K 0N, |

N- (G _sal kyl ) 1%5%%%%;"} @WH *%“ﬁ&?fﬂlﬂg%%yc%%?%ymoméagﬁgfg’éﬁgxy,

(@] salkanoyB@ﬁﬂhﬂ% C&RsaCKynﬁyRanNnmgsmﬁ%CN(RaC«yM% SNRpEpRy1C ((akd, ahldi _sat
kyl ) sul phanoyl; substituted or unsubstituted C _sal kylaryt, substituted
or unsubstﬁ?HWEHY@¥“@HWQ§WﬁéﬁéYottryI substituted or unsubstituted

Chol kyl het er ogyghyd 4. and pharnaceutlcally acceptabl e salts thereof; In
one preferred enbodlnent ring A further conprises that O to 6 heteroatons
sel ected fromz heelgﬁﬂubanﬂﬂﬂﬂﬁfrign)gp 6ivily fospuland N. Tn a preferred
enbodi ment, Rl is selected fromthe group consisting hydrogen, hal ogen,

C _sal kyl, C2_8al kenyl, Cz_sal kynyl amKlf*heteroaryt het er ocycl yl ,

(halo)i -3 (C _s)al kyl, hydroxy (G _s a\KJfRalkyl cyan (C18) al kyl, am no
(G _s)al kyt, aryl (C1,8) alkyl, het (C1_8) alkyl, heterocyclyl (Cl1 g
) alkyl, (halo)j-3(C2_8) alkenyl, hydr F%Q 8) al kenyl ,

(G _4al koxy(C2-8) al kenyl, cyano(C2_ 3)a| enyl and anino(CQ 8) al kenyi ,

aryl (C2_3) al kenyl, hetcroaryl (C,. th, het er ocycl yl (C24alkenyt,
(halo)1.3 (Cry_s)al kynyl, hydroxy(C2 8) kynyl, G 4al koxy(C2_8) al kynyl
cyano(C, , $) al kyiistiydepeaihirnoleC2d b yiayerdup,comsisyihg 6CRAmpat, bklgsfigate,d ohet er oar yl
(C2_8)al kynyl, heterocyclyl | C24al kynyl, C _sal kanoyl, X ( s? alLkanoyl .
het er oar yl fEsubgyuted C keakiply Substitpigd @?‘@é%‘l“&‘?e(i—éz sadlseayl apgipted ex ungubsfinisdy

car bonyl, F{&%% aifhg% 5389@F¥&%?9§Eﬁr%ﬁﬁshmﬁgk%ny%béﬁﬁ%ggﬁaony'

heterocycly

kyl sul phonyﬂyisu@hcyﬂy& u&epxlaow& hya«fow ainbatdnoxs Wxpharnoyhetenoaryt (CL 8 )
al kyl sul phonyl , heteroc y (CL3) al kyl sul phonyl, aryl, hoteroarY ,

het er ocycl §b- aalk@yﬁw Cpiatlngy Okihfd#%&éﬁ}thloahﬁ(ﬁosaﬂﬁ’é)rcﬂ@ﬁvoyloNoN di((A@alkyl)
2012/006960P EEEW%}/O 716

C2_sal knyl 83>€y, AR aﬁ@%’cﬁoy BB, Fﬁ SR gl pr\‘?" SR ha“inxy1

a salkanongqud@tugﬁbﬁ dﬁﬁh@alno C34alknoyfan1no N-(O__salkyl)

sul phanoyl, and N. N-di - al kyl ) sul phanoyl . I n anot her preferred
enbodi nent, t h)eonatp@é@reéﬁmh@hmarm Rtﬂb faBra@ddiokythe gemd heviged2msyla Hl:kenyl or

am no (C24a||syny| within R is substityted with two substituents

i ndependently selected fromthe group chsl ting &ydrogen, G salkyl, C
gal kenyl , C2_5al kynyl . | n anot hek, préfei:ed enbodi nent, any aryl,
heteroaryt or heterocyclyl group within optionally bears one to three
substituents independently sel ected friormidalibgen, trifluoronethyl, cyano,
nitro, hydroxy,. am no, earboxy, carbanmoy (Cs) alkyl, (C2_8) al kenyl, (C2
s)al kynyl, ( uﬁlkoxy

& T
Q-

Qis C(Rs);

B, is NHQ;



In anot her preferred enbodi nent, R3 is independent selected fromthe group
eonsi stin.g of hydrogen, substituted or unsubstituted C i _sal kyl,
substituted or unsubstituted C2 sal kenyl, substituted or unsubstituted
C2_sal kynyl , Y9 2d2%%hoy| | G ssal koxyearbonyl, G _sal kyPSUCHRYHYA L

G ri al kyl sul phonyl , aryl sul phonyl, cyano, nitro, hydroxy, am no, carboxy,
oxo, carbanoyt, .Chsa xV,.. C2 sal kenyl oxy.. . W , G | iio,

N (G _sal kyl) ar ﬁ%ﬁ%@?{owe sroup Conblmng Owusbétﬁﬁ?“él%ge%gld%’%%% tef’;iindtgyl oxy,

G sal kanoyhamsifeed ﬁé‘!&r&ﬁf%[&%%&t@@i}ﬂﬁlﬁ ubbHferBbtkist el s, Lupdtian®ydr unsubeitied
N-di (Chsal kyl ) sul phanmoyl; In another preferred enbodiment, R4 is sel ected

from t he grlowdkshavi ngpstitatedrod wsibytituRy Resdlfyti@tedoapdr sybitiut¢donpheanbetitsed Q3 s
selected fr mﬁh%%%roulg'consi sting of substituted or unsubstituted aryl,
subst i t ut ed SHOURIHYEYEut ed heteroaryl, substituted or unsubstituted

heterocyclyl, %ta{?@ms %?%‘? ﬁ%? RSB S bintcbeubdting @ dehabyutcs Masbidut ed or

unsubsti tuted eroaryl, substituted or unsubstituted
C al kyl f i ctseérsomyedloy lipsubstitutedfitetetocaeig; Ra are each i ndependently sel ected from
t he group consisting of hydrogen, substi tut ed

hal , bsti d
Cmal kyl, substis e %@%thﬁ%lb@é?%ﬁ@ag%%?% u&?ﬁ{vi}fcgéﬁsgf ﬁgﬁh&?@aﬂb aloggpy
2012/ 006969@%@!& 9931{59%%@% d{gﬂkﬁ%mtgﬂﬁ%@%&wMz_@u@m AT eTCTo T o) o8
aryl S or S

unsubstitute yl', substitute unsubstituted heteroaryl, substituted or
unsubst i t uusabhieitet Ok, subSitinsal dcanopititutéd 8allkdxitatad bomyghbstituted

G . sal kyl sul phi nyl, C2.8al kyl sul phonyl , aryl sul phonyl, cyano, nitro,

hydr oxy, aﬁ’i’tﬁﬁ?rygétfb%tkﬁ‘?? 0b%?bsf%‘f‘el%ﬁ%wcé’d%!@@éﬁ%ﬂyl’ sk K ERANS Ky |

ol 2 LY 01, AR S G 1

car banoyl , oxy, m-no, hoyl am no,

N (Ct sal t cyko, cabdnpliammyaldoxy.andalRenyNxdi (:Gilsalideyl | sl phamdyd ;salgypst i t ut ed or
unsubstituted G _sal kylaryl, substituted or unsubstituted
Ct sal | syt hetreameaF-)- N-&{fhstlklhgaehpmepl. Grelraviadit @arlenoyamidgt het er ocycl yl ;

I n anot her ~preferred enbgdi 1S EeRden £ Com roup
consi st ngcg?aﬁﬂﬁo rldodgorifwgl%%ﬂwpe%gmgﬂ %Jnﬁgﬁg\g&?@ﬁt “éﬁ'?%ﬁ%gﬁqk’yr@mé% gto |9t ut ed
or unsubst idsutseithtddd: SakKeRy dubssiuRRa bi tstiedtedd QRakaBdérbatyecibtiauBabkynyl ,

gal kanoyl, G _sal koxycarbanyl, C' sal kylsul phinyl, (f23alkyl sul phonyt,
ar yl sul phowypubstitugsddnealkyihsterecychyidnd riprmagehtiinslly ecgemsehigsaltysbgreobar banoyl |

o ol R R
Cs_sal kynoyl aiponsitbidddr s 8l kvly. sul phanoyi, and N, N-di (C _Ral kyl)
sut phanmoyk I n another preferred enbodinment, R4 is selected fromthe group
havi ng f or nul b a\preffrrad en@®dio@nt8n msklactyd from the group consisting hydrogen, halogen,
C salkyl, Cyzalkenyl, C,salkynyl, aryl, heteroaryl, heterocyclyl, (halo).3(C g)alkyl, hydroxy
(Crg)alkyl, Ciaalkoxy(C ) alkyl, cyano (Cis) alkyl, amino (Cis)alkyl, aryl (C.s) atkyl,
heteroaryl (C3) alkyl, heterocyclyl (C,s) alkyl, (halo);.x(Cys) alkenyl, hydroxy(C;.s)alkenyl,
(C_salkoxy(C,3)alkenyl, cyano(C,g)alkenyl, and amino(Ca.g)alkenyl, aryl(Cis)alkenyl,
hetcroaryl(C,.s)alkenyl, heterocyclyl(Cas)alkenyl, (halo)i.s (Cas)alkynyl, hydroxy(Cis)alkynyl,
Crsalkoxy(Cys)alkynyl, cyano(C;.g)alkynyl, amino(C,s)alkynyl, aryl{C;g)alkynyl, heteroaryl
(Coz)alkynyl, heterocyclyl(Css)alkynyl, Cgalkanoyl, aryl (Cg) alkanoyl, heteroaryl(C .3)
alkanoyl, heterocyclyl(C) s)alkanoyl, Ct-8alkoxycarbonyl, aryl(C,_g)alkoxycarbonyl, heteroaryl
(Cy.g)alkoxycarbonyl, heterocyclyl(C, g)alkoxycarbonyl, Csalkylsulphinyl, Ci.salkylsulphonyl,
arylsulphonyl, aryl(C).s)alkylsulphonyl, heteroaryl (C\.3) alkylsulphonyl, heterocyclyl(C,g)
alkylsulphonyl, aryl, heteroaryl, heterocyclyl, cyano, nitro, hydroxy, amino, carboxy, oxo,
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VWherein X is selected fromthe group consisting of substituted or
unsubstitu:ted aryl, substituted or unsubstituted heteroaryt, substituted
or unsubstituted heterocyclyt, substituted or unsubstituted C E.8alLkyiaryl,
substituted owoumsmessdoi t ut ed Ctsal kyl het eroaryl, substi tratred2@no77169
unsubstituted C _sal kyl heterocyclyl; Xi is selected fromthe group

consi sting ol NR8, CR7R8; R7 and R3 are each independently sel ected
from the gredpmopnsistkong Cofal l*twripmg§mdlklnalloasgéimdﬂgubis’t Ni(Gtebybrarbamoyl, N

unsubstituted. G _sal kyt, subst ubstit ut al kenyt

subst i t ut edN&‘%Jﬁ%%%fWﬁ?gdg &éﬁofgv It“gﬁﬁ’%‘é‘ﬁ "y b*&iz?yq?jﬁg‘hbstl t ut ed
aryl, substigt QQyI%u!ﬁNa?nU?s;ddwq\pg{ (@gta%g@lg%am@pbstl tuted or unsubstituted
heterocyclyl sal kano oxycarbony ,

2012/ 006960 F’C'I'Ml@hlﬂ@érbidfgﬂeﬂiﬁ&bodlment the above amino @rm.dld((ﬂl sulkyh (amydo (Cz 3)a kenyl
aryl sul phonyt, cyano, nitro am no, carbox 0Xx0,

G _sal koxy, Ore?l@é?kséﬁwwwh@fy gav%%wawh By subgftysp btlmcamde% lnﬁfﬁl fromy,
N-di (Ot _sal & |
& O ety ihurandame  hap! SAROV Otten EXORl RBEY AT 0,

sul phanoyl ; subatdithatped:red etmhsdirlnSrttj dngitagd] h&ercasyll byHearoclycly lsgibgt withid ed or

unsubstituted G _sal kyl het er oar% , Substituted or unsubstituted
Ct _sal kyl h@@é@r@éyéw@m to threp jubshigeHeindgpreteatly sicErboi rogeno, rdlupgmethyl,

nacher t SR FEb SR TabE BB RANBLEI DA, DLILRIRI, cSUBRIA ot o

substi t ut edcpq)alkm@ubstl tuted C2 sal kynyl, C sal kanoyl, C _sal koxycar bonyi ,
Ct _sal kykul phi nyl, G _ol kyl suldphonyl aryi sul phonyl, cyano, nitro, h droxy,
anmi no, car box;}“ apptlesT PEEIISAABYFAIment, Rydy wéwﬂd egeaqe%é”ﬁw%@oumwww xy, CL
sal kylt hl e(n%u-bstﬂ{xtké/ B u%?‘ublg‘caturrt[e):x kd;dwdgrl sﬁbsh{ugd—& ngslﬁgstl%it %ag Qlﬂ?r%/ )

Ch8al kanoyl anoyl'a

sul phanoyl ,sutaﬁﬂt&ﬂlor u@ubqah@dmlgawdyl anedl M6v1mﬁﬁﬁbfﬁ&b&m¢dlgﬂm§mp}ﬁ@i S
sel ected fromtheh%‘r)oup having fornmula V1: 17 .NQ@ 0 Fornmula VI Werein
QB is sel e€redkfiyu @h@ﬂdﬂhﬁ@nﬂdﬁ@i\%ﬂitfﬁgh@foxsw%@m cebery. oxo. gardamst.i t ut ed

aryl, subs te unsubs tifuted or unsubstl tuted
het er ocycl fgaH{ sc(tgf‘atlketnéa% ”a g“f”le(glﬁ%lgﬁ{% s@fﬁﬁlfyl)rcafb Mo¥bSti tuted or
unsubst i t ued(ial) &yﬁd%yﬁmawﬁoyloiy hstdi Edﬁbﬁ@mﬁb @Q§M?r§}ylahﬁﬁcﬁd

Cpi al kyl heter oeycl yl; Rs are each independently selected from
t he group N@Gﬁ‘sncéltﬂlmlpb@m%ydmégleﬁ,dl(]ﬁhlsdlgsémulpél@m@xh tuted or unsubstituted
Ct _sal kyl, substituted or unsubstituted C2 sal keny L, substituted or
unsubstituted C2_8al kynyt, substituted or unsubstituted aryl, substituted

or unsubstit u"[@g}o&%; @-Ei@ééd’émbo%h&%% IR, ‘rktsggctg& frb‘rﬂ%&bﬁédpttﬁtzﬁg shetanocycl yt,

C _gal kanoyt, oxycar bonyl sal kyl sul phinyi, C, sal kyl sul phonyl ,
aryl sul phonyl , cyano nitro, hydroxyE; 0 Re:arboxy, oxo0, carbanoyl,
g al koxy, C2 sa ken y |oxy, C2_8al kny, F y, C1 0 lkylthio, NN(C" ,isllqt)
carbanmoy I, N, N-di (Cl 3alky() carba \[ ~gal kanoyt oxy,
C _sal kanoyl arni no, WO 2012/ 006960PCT/ CN 011/077169
Formula IV
Wherein

Qs is selected from the group consisting of substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
Ci.salkylaryl, substituted or unsubstituted C_salkylheteroaryl, substituted or unsubstituted
Cisalkylheterocyclyl;

R7 and Rz are each independently selected from the group consisting of hydrogen, halogen,

substituted or unsubstituted C,salkyl, substituted or unsubstituted C;galkenyl, substituted or
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C3_3al kynoyl am no, N-(C hsal kyl) sul phanmoyl, and N, N-di (Chsal kyl)

sul phanoyl ; substituted or unsubstituted Chsal kyi atyl, substituted or
unsubstituted Chsal kyl heteroaryl, substituted or un substi t ut ed

het erocycl yIWO2013{008%Bt her preferred enbodi ment, R4 is §€P€E?%H“Wyin1the
group having formula VI1: R7 Rs de-i-nr"-Q@ 0 O Fornula VIl Werein Q
is selected fromth ou nsi stin f.su t ed |tuted aryl,
substltutedeP“UW§%§sg{ éﬂgﬁ@P ‘3539$“n@£€ Qf%?% e Orﬁﬁ%ug%klhlted

het er ocycl xﬁ'etemﬁttb%ttbttttte% Qfsublisibeeltddt @ g, € alikyd iy Lalksybstdntut ed or
unsubstituted Chsal kyl heteroaryl, substituted or unsubstiftuted

ChAl kyl het &nedsdduyrhinyl, C) salkylsulpRenydrdy Rl phoay! ecyeae hitiondelpemdenng, yarbetect ed

fromthe group consisting of hydrogen,

unsubstltuPé@C€ﬁ§%Pﬂy¢”ng%S€F@%W3 X%rfﬁﬁ§ﬂg§9tFUF t%§%§§ﬁ%@ﬁ¥

subst i t ut egar'atm ISURe ki U t@g %t@tntagn allSH 50,1 UL OB aHipUDS i tuted aryl,
ted  het ar

substitute sdbstltu bstituted or unsubstituted

heteroeyetngm@hsﬂMKaegykcl&MyBaHMQnmgambnmytdMCA@@@Dk&bﬁmﬁ@hbﬂ@hmmdor
Cl _Aal kykul phonyl , Isulphonyl cyano, nitro, oxy, am no, carboxy,

oxo, car baﬁwpb“t‘ée%ﬁl ‘fl%]@)(vfy @b%étqgéﬁytﬁkvlmt@zclg*éllkklﬁgff:r@%r;‘/l syostiwlef Ry | ¢ hi o,

N-(Chsalkyl C hsal kyl) carbanoyl, G sal kanoyboxy,
(@] salkanoy%%ﬁﬁﬁ%e ”%ﬁwﬁe qﬁbgmno N- (G gal kyl) sulphanoyl, and N

N- di ( Chsal kyl Xn sistehpemytkd erﬁwa&hant R; @din@dpenthRsisbitizd fibeche@Eh@al doydisainy of
substituted or unsubstituted Chsal kyl heteroaryl, substituted or
unsubstltubéﬂoﬁﬁgﬁb%ymﬁéﬁémﬁéy%v@dClﬂmyhgﬂaW@w?2h9b3W€“@§éﬁ*Whﬁ@bendentIy

sel ected 1 LmLNG, 01 URAERNSLSLLNG: Of URSH CULES SR NOSILf A&

3al kyl , suBll d"'Sr - unsubst

unsubst i t uteg SEupBbHGY, AW sul FhE A dybid, @ﬂoq{vdw‘l;‘r Wik, wb@cy oy barbsuyst i t ut ed
or unsubstituted heteroaryl, substituted or unsubstinted het er ocycl yl,

Chsal kanoy[sapxs &b- k%@pr:laﬂb@mgﬂl knyOjyg.4l tks,uqémo@wrwy balkybrrsrrgYishi phonyl
aryl sul phony he ro e Jnv nt [ rovided to
gi ve the rg”%%%giﬁy nggtaﬁﬂfﬁﬁgggwthéﬁg M“ﬁg éﬁ%grmégg% by the
invention 8.(cPzalidRLpRsRsRREMNONAL @ Qb Aubhibelio- pyri di ne- 3- car boxyl i c

acid [3-fluoro-4-

(7,8, 10, 11, 13|naethexabipaedentodinkat, RS istseleetabitem theralipdrang fasimoldddecal b] napht
ha fen-4-y | oxy)- phenyl 1-am de;

1- (4- Fl uor o- phenyl ) - 2- oxo- 1, 2- di hydr o- pVT’éan 3-carboxyl i c acid

[ 3-fl uoro-4-

(7,8,10,11, 13, 14- hexahydro-6, 9, 12, 15- t ragxa- 1, 3-di aza- cycl ododeca[ b] napht
hal en-4-y | o xy)- phenyl | -am de;

142- (4- Fl uor o- phenA-acetyl | - cycl opr opargearboxylic acid [3-fluoro-4- (7,8,
10, 11, 13, 14- hext hydro-6, 9, 12, 15-t et raoxa- 1, 3- di aza-cyc

| ododeca[ b] napheisal en- 4-y f oxy) - phenyll-anide

3-(4-Fl uoro- p&e xel?:cted fo orrct) thle rgro%%%gnbtbtmg 0 bugb)§1¥ut6CF orat‘t%lu%stlta_eé lir'\}f?g@o_séthted or

unsubstituted heteroaryl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
Csalkylaryl, substituted or unsubstituted Csalkylheteroaryl, substituted or unsubstituted
Cysalkytheterocycelyl;

X is selected from the group consisting of NRg, CR~Rg;

R and Ry are each independently selected from the group consisting of hydrogen, halogen,
substituted or unsubstituted C;salkyl, substituted or unsubstituted C,salkenyl, substituted or
unsubstituted C,.zalkynyl, substituted or unsubstituted aryl, substituted or unsubstituted

heteroaryl, substituted or unsubstituted heterocyclyl, Csalkanoyl, Csalkoxycarbonyl,

6



(7,8,10,1

1, 13, 14- hexahydro-6, 9, 12, 15-t et raoxa- 1, 3- di aza- cycl ododeca[ b] napht hat en-4-y
| oxy) - phenyl]-am de;

2- (4- Fl uor o- phenyik)esdsos- di met hyL- 3- oxo- 2, 3- di hydr o- 1H pyrazab®i/drrcar boxyl
ic acid P-fluoro-4-(7,8,10,11, 13, 14-h ex

ahydro-6,9,12, 15-tetraoxa-1, 3-di aza-cyc | ododecal b] nap

| i t hal en- 4-§lsatkylyul pj‘h@{'hﬂ_[]gd gytsudgronyl, arylsulphonyl, cyano, nitro, hydroxy amino, carboxy,

2-(4- Fluor h 1 n 4 1 14- hex r aoxa-
1, g cl gg Oox% cear am%}rfrll Clogqukgxy?Cz galkenyloxy,%z gaﬁmyloxy, 13&%?‘[ 101 (81 g&&( }5 tetraoxa

a- oyl ododeqakhlnaRnuhatehndr ik RLiElBy 3oy s khydo; St pyri mi din-4-o0

ne 5-[5-(] oxot of
i nazol i n- 8- C)‘Izlga‘il(yt)oypyﬂmodNF(C ngdy@lb-sﬁlpﬁ(#ﬂéyl uod §; M&ﬁyidﬁdﬁ)nﬂi))hﬂﬂoyh‘etﬂfmtuted or
yl - 3H—pyr|n1d|n -one 545-(2 Di fluoro-[1, 3]di oxol o[ 4, 5-gi qui n
zol i n- 8-yl %Y btbtyttcgi i ﬁllkzlaq[l]substm(tgg quuﬂﬁﬁbﬁltffﬁ% '.salkylheteroaryl, stbstituted or
nyl am no) n- 4- one
5- ( 4- Fluor%lgﬁ%ﬂ§ 9-h@%?g¥%%%&§%hydro-pyridin e-3-carboxy tic acid
[4- ([ 1, 3] di oxdha@nothe plefagicddinbBaid@bit/R 3s Wdép@udeht Stebieti@bo-tipheoyd Joasiitilg of
5- (4- Fl uor o- phenyl) 4- 0x0-1, 4-di hydr o- pyri di ne- 3-car boxylic acid
[ 3-f1 uor o- 4W‘PgﬂBﬂT@“wEdQFM“%Eﬁmﬁdché& yHbsgiugder posubstinited ¢ogalbcenyt- aza- cyc
| ododocal b].pap, ht 0X
p tulfledr&)r algsugstlttﬂidyd“i él}(% y'ldrcg gaLE&flﬁIX%li é. gqpi;g)gycarbon 1, (fl 8alkylsullggunyl,

1-(4- Fl uor 6- F DOX\

[3-fluoro-4 Mkﬁﬂuphemﬂhrﬂ&lﬂt@nhee@ahwdr@- @a%@&mlﬂ@fﬁlﬁbi}aﬁmdrbﬁi@d cyc
| ododec ané% n aph th alen-4 ongl phenyl] - an de; 2- (4- Fl uor o- pheny
1)-1, 5-di wy@xg%s@&bmzlosmizwmv <Y HE g %f éiﬁlleﬁk%bcawnwowc\fac id [3-fluo

ro-4- ( 7, 8 :l\?d%él g%%%l%(}dftt%?ﬂ()%ﬂ h{/ﬁﬁf %X&é mg]izilg%/ r(l%ion])é zgd@yr%\/?d%gno ododec al b

In aphtti

uor o- pheny Q¢ @a% edip K& khapy oRANEe SO XYky Fsugighbslof13- f | uor o- 4-

(7,8,10, 11, 13, 14- hexahydro-6, 9, 12, | 5-t et r aoxa- 1- aza-cyc

| ododeca] b] na@thm@gheepre&rryd mlgpdpfq@nﬁ4 lis- gl tdé from the group having formula VI:

3- (4- Fl uor o- phenyl ) - 2- oxo-i m dazol i di ne- 1-garboxylic acid 13-fLuoro-4-
(7,8,10,11, 13, 14- hexabydro-6, 9, 12, 15- tq5ra %a- 1- aza- cyclododeca[b]naphthale
n-4-yloxy )- phenyl]-am de. 545- (2 2-Di 62[ 1, 3] ci i oxot of 4, 5- gl qui nazo

I N N\Q
in48-yloxy)-pyridin-2-y1]-2-(2-f|uoroﬁﬁggyfénlno) 3- nethyt 3H pyrimdin-4-o0
ne 5-115-(2,2-Difluoro-11,31dioxo lo | dqui nazol i n-8-yl oxy)-pyridi
n-2-yl]-2-(phenyl a m no)-3-nmethyl-3 Hgpyaikmirdi n-4-onc
5-(4-Ffuoro-phenyQ-4-oxo-1,4-dihydro-pyridine-3-carboxy|ic acid

[ 341uor o- 4- (7V8mmm111 13, 14- hexahydro-6, 9, 12, 15-t et r aoxa- 1- aza- cycl ododeca]
b] napht h al en-4-yl a

) (AT H doro- pRoR ! G B Sk RO G pl b o ouPBiH 1t st or

[ 3-fluoro- éns(ﬂm%,t&dqleéégoa%;ﬁ,séﬁk,nti@ea%lmgguegﬁut@d Acdord SABL, g@@mfehnaa@u&mﬁmdodec a[
b] napht h af en-4-yl sul fanyl) - phenyi | -am de

3- Met hyl - ZCphémyhanuhmaﬁﬁﬁw@@wﬁﬁﬂwaﬁCt@&V&dxawmﬂpwﬁmukapaummb£wnﬁb
[9.8.0.013, 1 .

onadeca- 1(&%? X@“f@qﬁﬁdi8 pent aen- 17- ydoxy1- pyri di n-2-y11- 3H pyri m
idin-4-orie s e[n%'li(q%regedgﬂ 1h@ébgﬁ&%nt7y &lecRd fom the group consisting of hydrogen, halogen,

0- di oxa- 1, 3-di aza- cycl ohept a[ b] napl i t hal en- 4-yl oxy) - pyri di

n- 2- y1] - 2- {ulistitbterdsramplhentydd @i _atklyt, Subvetuled br 8dstibypiyutédtdilkerdd, omsstituted or

unsubstituted C, salkynyl, substituted or unsubstituted aryl, substituted or unsubstituted
heteroaryl, substituted or unsubstituted heterocyclyl, Csalkanoyl, Cisalkoxycarbonyl,
C.salkylsulphinyl, Csalkylsulphonyl, arylsulphonyl, cyano, nitro, hydroxy, amino, carboxy,
oxo, carbamoyl, Cisalkoxy, C;salkenyloxy, C,salknyloxy, Cisalkylthio, N-(C\salkyl)
carbamoyl, N, N-di(Csalkyl) carbamoyl, C\salkanoyloxy, Cisalkanoylamino,

-

/



2( 4- Fl uor o- phenyl am no) - 3-met hy1- 5[ 5- (9- net hyl - 8, 9, 10. 11-t et rahydro- 7F1-6, 1
2- di

oxa-1, 3,9-triaza-cycl onona[ b] napht hal en-4-yl oxy) -pyridin -1l-pyrimd
i n- 4- one Z-Gﬂlﬂﬁm%ﬁﬁ9o ph enyli no)-3-nethyl-545-(7,8, g@ng%u&mn7m9
-tctrahydro-6,9, 12 trioxa- | ,3-dia za-cyclotiona[b]naphthal cn-4-y

LoD i ST S5 EEr 8 A itk oxe

1-aza-c ye PYri
y11-2- (4- L1ugty t@&l@wmg@{f? sﬂbbg)ute% ov&ﬁgﬂmm?eeﬁfl RV h&rt IR, 4rbei@ted WO
29121006960PCT/CN2011/0 69 2-(4-F
| uor o- phenwhamumwyiGrmﬁvhwkmﬁﬂﬁﬂ(9 met hy1- 8, 9, 10, 11 tetrahyd ro-7 H6,
12-di oxa-1,9-diaza-cy¢ | ,onona.11) | 4-y | R
oxy) - pyri d| n- 31 §epfheRPRiChGd PREQHRC: Rdrlr“e‘epe?te% EOII“—* ﬂfe o@éblﬂﬁ fRyrmula VIL
| am no) - 3-t net hy1- 545- (7 8,10, 11-tetrahydrg-6, 9, 12 tri oxa-1-aza-c
ycl onona[ b] napht hal en- 4-yl oxy) - pyri di g, - 3 pyrimdin-4-one
3- Met hyl - 2- phenyl am no- 545- (2, 5, 7, 10- tetrpo a- 14-aza-tricyc to
[9.8.0.0]3, 18] nonad eca- | (11 ). 25 I~g8- pent aen- |
7-yl oxy)-pyridin-2-yl]-3H pyrim di n-4- 0545-(2,2-Difluoro4 | ,3]dioxo |lo
[4,5-9g] quino | in-8-y loxy)-pyridin-2-yl]- 2 (2- fluoro-ph
enyl am no) 3- met hyl - 34 pyri m di n- 4- one Formula VII
545-(2,2-Difluoro-[1, 3jclioxol o[ 4, 5-g] qui nol i n-8-yl oxy) -pyridin-2-y11-2-(ph
enyl am n o) - 3-YRSEWY1 - 3F1- pyri ni di n- 4- one
5- (4-Fl uoro- p@‘?lﬂ%lebeétéd RXA thk: o BYHRE BYSub St G- LBl bi§1, 8@sBiuted or
[ 3-fl uoro-4-( , | 1,13,714-h
exahydr o- 6w&y&&ﬁmﬁHmehmaaxabﬁmﬂaukanabaywtbuﬂﬁena@b}ﬁapwwdormbM%ﬁmwd
ht hal en- 4- Ianlno) phenyl | - am
5- (- FI vor b pHERyI) BB EwLoF uawgrwaé 6L ‘ﬁﬁﬁ’ihﬁ FPIRAESERH RGN PReuhited
[ 3-tl uoro- , 13, 14- hexahydro-6, 9, 12, 15-tetraoxa- 1, 3-di aza- cyc
ododeca[b]ﬁa%&?ﬁhéﬁye?qJyl yIsquanytyphenyIkanlde 545-12,5,8,11,1
4, 17- Hexaoxa- R, | Rzaad RN, ﬂa@m&mbd@e&eﬁdﬂ%,ceﬁTthxhu:gew colngidiBie, of By d2dged,

3, 25- pent aen- 24-yi oxy) - pyri di n-2-y1] - c

1- 2- pheny| baieasa-s3hEipied gruBuAsuteher 52 ky1 FLH”%{H@? Retisulspsted Copteengh esent

i nvention | d e onRaski ipg @ at
| east one O a?%gféﬁﬁﬁgﬁggéd ] Jg%ﬁ&%hﬁﬁ%?ﬁaceut%%E@P?dgg%@%%gﬁge

exci pi ent . ynkhigtit@dMetcRAB, @a&ﬁuﬁdd@bhwb@mwﬁo@dﬁéc@dﬂﬁﬂl pillendyl, refers to any
of a diluent, adjuvant, ex0|p|ent or carder with which at |east one

conpound of- @ﬁexm@s@ﬁt&d& sybwhinyd. Gsallpdsiptiogyledrgigulphonyl, cypres HhFQ §84ipxy-
| nventi on %) rlﬁ(\él&g g‘é‘/ﬁﬂ? 0 gitir u,t(:’ 6%2083'(%/, galgenyiox f’@z ggl%l\y §8J H i gaﬁ\?/ﬁm{%f

above- ment
N-(Csalkyl) carbamoyl, N, N-di(C)salkyl) carbamoyl, Cisalkanoyloxy, Cisalkanoylamino,

Cisalkynoylamino, N-(C salkyl) sulphamoyl, and N, N-di(C,_salkyl) sulphamoyl; substituted or
unsubstituted Cgalkylaryl, substituted or unsubstituted C.salkylheteroaryl, substituted or
unsubstituted C) galkylheterocyclyl;

Ry and Ry are each independently selected from the group consisting of  substituted or
unsubstituted Csalkyl, substituted or unsubstituted C,salkenyl, substituted or unsubstituted
C,salkynyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, substituted
or unsubstituted heterocyclyl, C| salkanoyl, C salkoxycarbonyl, C\salkylsulphinyl,
C\salkylsulphonyl, arylsulphonyl

. The flowing compounds of the invention arc provided to give the reader an

understanding of the compounds encompassed by the invention
8



the said compound in a weight ratio to the said excipient wthin the range
form about 0.0001 to about 10:1. The present invention provides further
t he use of above the pharmaceutical conposition and at | east one conpound
shown as for nwbashbee@r eparati on of a nmedi canent. ThetTpnesentrigonvent i on
provi des al so the optim zation of technical solutions of above-nentioned
the use. WD 20121006960PCT/ CN2011/077169 The use for the preparation
of a nedi canent 5f(éfFl¢dmepmmEl&ﬂﬂBml Jetihyprepeninegrcadfoxglancelr(3-uaneer

met ast asi s, car di seas an_i nmunol ogi cal di sor n ocul ar
di sor der. ?ﬁ@if%ff }EeﬁéhyﬁFOeggrl at THIYE - @lcé’élﬁ‘é‘?ﬁeca%ﬂfla %1‘% or
preventing di sea}&ny) Mhagiession i n cancer, cancer netastasis ,

cardi ovascul ar di sease,” ‘an |1 rmunol ogi cal disorder or an ocul ar disorder.
The use for the pr e{p{ﬂmta prrenydﬁ 2axoredi digpenpyriior-tdaeakyigrcar 3-dabayi-ng t he
progression or onset of er, cancer metastasis cardi ovascul ar di sease,

an i munol ogi cal”-&i &bk H3elr4 lﬁfﬁ‘aké[ﬁmo@?rll%n” iradpde diaza- cycloditecaiblagdhe!cprivent i on

provi des a Conpq)&gfjptl&ﬁé%%d Shown as fornula 1, which is for use in the
treat nent of cancer, t prevention of cancer netastasis or the treatnent

of cardi ovascel ar 1q2-$e8%650-p@Bnyi AT cOgbirapantiafok dRraciar3-@no@cul ar di sor der.
As preferred, the conpound use as an inhibitor of c-Met, of at |east one

conpound . Thie ! bt leSeldther#vdioe ¢ - prstrared. 3ad1ﬁ?étcbi6€|d(t§iﬁcaﬂﬂé@ﬁhﬁ’g‘ﬂ“& y
patient having ich is nediated by protein kinase activity,
sai d met hod corr%rxy)oigﬁééltyggghuar%]sterl ng to the patient a therapeutically

ef fective amount ef4-a u@@rm@ﬁm;:lmmwﬂd&s idigd-MudrBodyliokci@[3phardmceut i cal |y
acceptabl e salt thereof. preferred, The said protein kinase is KDR,

Tie-2, Fit3, Edﬁ'l:?sm IAph3; 14A\9r®fvér0ﬂ6 9, & Brigtraox gt RzanyclpdodecafigmaphiRarn-4pAKL
PAK2, or TAKI. r@g‘nelgggde the said the condition nediated by protein
klnase act|V|ty oFY" BRAE As preferred. the said cancer is a solid

tunor, a sarcong, 244-PLesaphesMRs, 5-asi@nB.oxfR 330 B:- | 1t iaRAek 381HeMRic adid
r habdorryosar coma, glioblastoma, neuroblastoma, teratocarcinotna, an

henat opoi eti ¢ nﬁfﬁl@?ﬁaﬁé’% 1. Hal4 fgrativdroas ®il 3, btetraoxa- lﬂa@a@r@slemdecaﬁb/]eml on

provi des al so t 0 d shown as fornmula 1 or a pharmaceutically
accept abl e sal t}p[?% mé@ or® i]e%g ‘a medi cament. As preferred, the said

medi canent i s usg -F1lorb BEedyl-Sat 1B -9k, 1@@[‘@?@4-hexahydﬁ$6 priefiendifdxa-t hQisai d
cancer selected fromthe group consi St ng of lung cancer, breast cancer,
col orectal cancesyclodedvad[bnaphtieten- %ﬁnw)eaﬂdlc-2a%beﬁthyh§émymm4 -onmeck

cancer, hereditary i1l nal ce cin , ood hepat ocel (War
carci noma, and gta?s(t[ﬁﬁ ﬁi%? g mézoﬁ‘ﬂ'r?ﬁéﬁ‘?‘é &{172 éadfgioﬁ‘? BRay Ryl a
mamal i n need i gueh,die@hMERL an effective armunt of a conpound of any
one of Clains 1-4 ‘or a 'pharmaceutically acceptable salt thereof. WD

2012/ 006960PET/5ENA0,2if100t3-[ 1,3 B xolo[4,5-¢ puianotihérylaspeeidin-Liy8-predentphe
invention is directed to a nethod of treating a patient suffering from

c- Met tyrosine % Hﬁ%oé3rfﬁﬁ'il>ﬁt35dpyd‘i“§§‘iaé‘eqn§ conprising the step of

adm ni stering 0,53}, g%@ﬁ%}o&(@-1@@&59&8’-5{7&&9&3-Xar%xfyﬁgBéia’ F-@PdRkoRT the

conmpound of the above
¢ [4,5-g]quinazolin-8-yloxy)-3-fluoro-phenyl]-amide

. 5-(4-Fluoro-phenyl)-4-oxo-1,4-dihydro-pyridine-3-carboxylic acid [3-fluoro-4-
(7,8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa- | -aza-cyclododeca[b]naphthalen-4-yloxy
)- phenyl]-amide;

o 1-(4-Fluoro-phenyl)-2-oxo-1,2-dihydro-pyridine-3-carboxylic acid
[3-fluoro-4-(7.8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa--aza-cyclododeca[bnaphth

alen-4-yloxy)-phenyl]-amide;
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The term hal o"or"hal ogen", as used herein, unless otherw se indicated,
means fluoro, chloro, brono or iodo Preferred halo groups are fluor, chloro
and brono. As used herein, unless otherw se indicated, alkyl includes
sat ur at ed noNYYHNENEYShydr ocar bon radi cal s havi ng strai gREVCEIAHEARY or
cyclic noieties. For exanple, aIkyI radi cal s include nethyl, ethyl

()ropy!, isopropy ¢l copr but sec b but
cyci cobutyl, - pekfﬁf%o@[’fﬁgﬁg%ﬁ m%éf??z bﬁpy@aﬁg ﬁ%@Bd&VPMd
ncopentyl, cycl eoReR-Yha s, m@@%yj 14-Rex E4Y-6,9,22, qrﬁ£ehyé>banilecy@md€aém]%gesyl
Al koxy radical s are oxygen ‘ethérs formed fromthe previously described

strai ght, branchied4ghajrphenyltyeilde,;c al kyl groups. Simlarly, al kenyl and
al kynyl groups include straight, branched chain or cycllc al kenes and
al kynes. . Theli?e@nlf'wawbsw&raﬁw'ﬂ -rpnsonapecrRardigred\WiEHEPH-t he al kyl
chain term nate t r I h T erm
am noal kyl refe gwggn]%lQX%%%&%Péﬁﬂt§§b§$%¥%tggiakﬂmhﬁﬁmgﬁgﬁﬁMhU14OB‘§
(ie.,-alkyl- NH2)ph&®§ahﬁkn1alkylarnlno relers to an am no group substituted
wi th an al kyl group The ternm'di al kyl am no"refers to an am no group which
i s disubstituted W4 U@PWPHY@r%WWslmWé?@W Fprabogy kg aciglPoligso-tan be the sane
or different (i [ VAVRN A\
i ndi cat ed, refe7§198152qﬁ%§ﬁ%% |¥ﬁ¥% %égﬁgg é?%{ﬁkgﬁ0§$gﬁgéw§&g§bM%ﬁsuch as
phenyl , napht hy)- prsagijamidar acenyl . The termaroyl™ refers to the group-C
(0)-aryl. The tenn"heterocyclyl", as used herein, unless otherw se
i ndi cated, represehit@. 2alhlﬂu¢r9db§ qxetoé‘HS -slquisegelipBrieeePsidnle thiZeday ei ght
menber ed nonoey%k sat {ﬁ m whi ch consi sts of carbon atons

lt rrggrlm

and fromone td thréee" “'@Fo ected fromN, 0 or S, and wherein the

ni trogen or sul f . shebeni@asons,3 koL i-8[ainhbiR8-19xdydlb#edtn-23Mmcb-tphenyn t rogen
het eroatom may optional |y be quatem zed. The heterocyclyl group may be
attached at anyHMQk%ﬁbévbﬁf@Ymndﬁbbﬁmaton1mhlch results in the creation of

a stable structur of S eroc I ps include, but are
not limted fo azefT %X%%Lenwr r%?ﬂﬁrf@ ro- pb’il ’éer'?' arﬁ?/xyl Biher azi nyl

oxopi per azi nyl [3%&9l4p¢7r8lm1nyﬂ3 149% ?@1’816@/12l5&%@2{8\@-}11aza—Eﬁﬂdd@H%é@ﬂbq}fayﬁtﬁny|
di oxol anyl, tetrahydroi m dazotyl, tefrahydrothiazolyl, tetrahydrooxazolyt,
tctrahydropyramym41ﬂMﬁmﬁﬁmﬁﬁﬂﬂaﬁﬁﬁPCT/C N2011/077169 nmor phol i nyt,
thionDtphoIinyt t hi anor phol | nyl suff . | i nyt sutfone and
oxadi azotyl . 5#ﬁ§“¥%?ﬁ?ﬁé@éﬂﬁﬁryﬁmgv & DYF H*ﬂ@?é@ﬁﬁcﬁﬂ ess ot herw se

i ndi cated, represenLs.-@R ﬂen%q@%a'hg%eﬂo% Susti-iodt ed st ARl BadchphaPhn ST X
menber ed nnnocycllc aromatic ring systemor an unsubstituted or substituted
ni ne or ten neatkerdedsdiemdepeugigdmbiet cr oaromati c rlng systen1or bi cyclic
het eroaromatic rin systen1mh|ch consi sts of car on atons and fromone to

four het er oat oms 3B ZeRNCPY HHIR;S-[6-(P- 78 0-tetr@*tuhe %Fﬁﬁ%%@y¢ﬁW§6ﬁ%ﬁ1%W

sul fur heteroa Bt and [t he., 0t le0en Ehet eroat om
may optlonally%ﬁe 3ﬂg¥321zéagq#ﬁ%m%etg?%ﬁ?é?96?0u§/} pg% attached at any
het er oat om 0é carheqs,anmdeTies, nassedat 13- ulazatdyeioamab]:nmmuna; goahlperidi
structure. Exanples of heteroaryt@groups i nclude, but are not limted to
thieny I, furafy-y-2{hildegohgrylani %a%hWH-@%alzléqny% onepyrazol yl, pyrrolyl,
thiazolyl, thiad |, triazol i n obyt,

azai ndol yt, 1 ndal%gz'%:l%rdb%hﬁrzlwdml .&e%i_%gé’.& 2 {aérjiis/ll%b Eee,rt]rfquﬁl Z% 6[” di
benzi soxazol yl oxabeﬂEQ%&ZQS/MJ)HOHE{@D@&QHJI@;‘Zﬂlybb'ﬁ(y) @ebzxo;t blqazlodyytmdm 4-one
benzot hi adi azol yl , benzotriazolyt adeninyt, quinolinyl or isoquinolinyl.
The tern1ary¢a|k9K4ﬁhathEnﬂahﬁy]3gﬁ6ﬂb5émb%$iQhk@Hﬂ%ﬂﬂh68ﬁ%ﬂbﬁaﬁék@aaryl

gr oups. ot Ih? g% k%%k@ﬂ%%%?kﬂg mg'ﬁ n rgngfﬁgtynm up@g&gnyl or al kynyl
group substitu r gi6u]

the"het eroarytal kys. (s’ él@h@ﬁgam%qblawnodrza-cﬁ%@ﬁ@@qa/alpadhmlyl} J®apsidan al kyl ,
al kenyt or al kynyt group substituted with one or nore heteroaryl groups,

and het er ocycl ytlad-iiyfltord-hieneogpeByhaind 8 lymomidiattemocycl yl al kynyt" nmeans an
al kyl, al kenyl or al kynyl group substituted with one or nore heterocycl vyl
groups. The ternecarbonyrrefers to the group C(0). Whenever the

ternal kyroraryt”or either of their prefix roots appear in a nane of a
substituent (e. g., aralkyt, diaLkylamno) it shalt be interpreted as
including those linmtations given above foral kyrand"aryt. " Desi gnat ed
nunbers of carbon atons (e. g., Cd-C6) shall refer independently to the
nunber of carbon atons in an alkyl noiety or to the alkyl portion of a

| arger substituent in which al kyl appears as its prefix root. The

ternm conposition”, as used herein, is intended to enconpass a product
conprising the specified ingredients in the specified anounts, as well as
any product which results, directly or indirectly, from conbinations of the



It is intended that the definition of any substituent or variable at a
particular location in a nol ecul e be i ndependent of its definitions

el sewhere in that nolecule. ft is understood that substituents and
substituti on watbizoeéds on the conpounds of this inventipeiyGaniheidel ected
by one WD 2012/ 006960PCT/ CN2011/ 077169 of ordinary skill in the art to
provi de conpounds that are chemcally stable and that can be readily

synt hesi zed by t ecChriRjuwes plenohming)-B-hetiat-5-[ 560-nweth)(-8% 1 G, hioseahyaitolds, | St
forth herein, The present invention includes conpounds described can

contain one or RS é9é’é%¥ﬁﬁiéctl?qoéa Bpthdréngndondyy it yar%wm@émtﬂoone
di ast ereomer s, and ,qptg cal glllb\?l\g[rr?l[ 3 -;Kﬂﬁlyp§$§§;§ 1d.NVE e% Hy 9. éé‘ﬁhh’%xa-l- Ld.csuch

possi bl e di asteredtners a err & ¢ m Xt ur es

substantial |y pytendepdapetaenaglok@rstidin-By1l-3p9ssnbiie4geonmet ri c i soners,
and pharmaceutically acceptable salts thereof The above Formula | is
shown wi t hout *a défNl¢thtlididestlenisodtédd.&F »r19 tféi“’@eﬂﬁé?ﬁ“%é@[% Q)ﬁls3 18frpaad
present inventi %pd @ lgq§%6qg gi:r?zge%rlgm r{—%—grﬁ%wynt 1qu1 -ole

pharmaceutical |y acceptabl e’'s sth ures o

stereoi sonerseas wgbl2 2ifleal- Etsq@toma |5fg!]®1r§)ﬂlﬁf8%ﬂd»§@-ﬁﬁﬁcﬁn-ﬁfyﬂ AbSPokdiph uded.
During the course of the synthetic procedures used to prepare such
compounds, or i AnENAY-I-medn Fhpyrondiord- @Gl rrerl zation procedures known to

th kill ed th d xt
AP L A T R M e B
exi sts, the pr eSﬁjltnethglblﬁE-Py&mdhﬂLb&bdeS any possible tautoners and

a

pharmaceutically accept e salts thereof, and m xtures thereof, except
where specificall y(%fbw@epbembéﬂwcsﬁ dlhydrowweldmt:ﬁ@dtbgm@md of Formula (1)

or pol yror phi ¢ Palite T RETLFELELERMDAIT nt e s Sy Rb B uBR b ee

and pol ynor phi chtflgédm_y aﬁlgoy_@&ngf] shigol vent that forns the solvate is not
particularly limted So long as the solvent is pharnmacol ogically

accept abl e. Por5- ékélnwb@hewya)tééoxo btddmddo; pypdmpam@deX}axGetldne or the like can

be used. e ter cel |caII table salts" refers to salts
prepared from pﬁﬂ%’?ﬁ’c‘glﬁwp@g IWEK ?}’ty&ﬁrfégﬁ‘oﬁsottegﬁqxé ltfa%‘%?'cé’Flogoé#%b]nWen
the conpound ofpf &g RLESERLHH ﬁﬂtahﬁ’d% is acidic, its corresponding salt can
be conveniently prepar ed from pharmaceutically acceptabl e non-toxic bases,

i ncl udi ng i ner gani-G-Qastes!. @nid-ixgana - d@&ﬁﬁgeioﬁ&l&@@ﬁéﬁ]b\i@doiﬁlqim)sa(zln,z

i norgani c bases | ncl ude _al um num  ammon calcium, co (i.c and ous),

ferric, ferrous I RPHREURTYREYRYSHEM- Yiﬂféﬁ’@%}fyégé’hfrfyéan&%3 %?ml%ﬁ‘&g%l um
sodi um zi nc I dcK fdiYo P 5 nmoni um
cal ci um nagng{sl%ﬁ mw%%tcaggeﬁ%%%%%ﬁn ﬁtrl& gg%lr%zf:dt()s E%ﬁ'{ﬁ Je&%gﬁov ggﬁ?lgm

phar maceut te@irising asdept @bloethe ra@ﬁ/iélcﬁmmmdhﬁi(a phabases:ichiciddelRattad dcpicaf.
primary, secondang1 and terti ar%{1 am nes, as well as cyclic am nes and
subst i t ut edhedpiThadaswentisdlyisearalceyc el sanat 2 ent, adjuvant, excipient
2012/ 006900RETTINROLARN A8, oRUNLASRIEPHSUBSA LEULGH. RTLARR G
phar maceut i ca y accepta non- toXi ¢ bases fromwhich salts can
be formed i nCleHiﬁedeﬁlﬂm&ﬁiﬁchﬁﬂ@\ﬂdd’saﬁ,bﬂ& opHifilrafich offt@hniex 3sPi®s ol gi Ni ne,

Mai ne, caffeine, choline, N ,N - dibenzylethylenedian ne, diethylam ne,
2-di et hyl @W%@é‘t%&%‘l@hﬂpmommﬂ am noet hanot, et hanol ami ne,

et hyl enedl ar tl}bn Sa{ld éc\r!-n?_efvt hl){(lnmgr p %t ratlg’to tl}\llé (s)al(?gxc%llg\?%tgm% rarg%l%orm abogt’

gl ucosam ne,

nethytgluqammm@)dﬁ@{phpllnc pi perazi ne, piperidine, polyam ne resins,
procaine, purities, theobromnc, triethytam ne, trimethylam ne,

tri propyl am néie preseretvivatinmeovaded fitrther the kes.of above thayphprmahenticd wpoperdionf t he

pr esent |nvgnH|on IS ba5|§, its % %Qondln tsalt cgn be convenlently
prepared {0/ Pha?Feeeae" ERR A @@B& “abP 8" RYA-VoXi*CGETIEY i nel udi ng

i nor gani ¢ andrii,gakH: %v@&t[o‘iﬁarox%é@@o@@l'e‘éﬁmhﬂ%&tidﬂq)@tecﬁr%a exammlL g acetic,
benzenesul foni ¢, benzoic, canphorsulfonic, citric, ethanesul fonic, fornlc
fumari c, gbmcanmmmn@mmhanlc hydr obr om c, hydrochlorlc |seth|on|c Iactlc
mal ei c, malic, mandelic, nethanesul fonic, nucic, nitric, parnoic,
pant ot heni ¢, phosphoric, succinic, sulfliric, tartaric, p-toluenesulfonic
acid and the like. Preferred are citric, hydrobromc, formc, hydrochloric,
mal ei ¢, phosphoric, sulfuric and tartaric acids. Particularly preferred are
form c and hydrochloric acid. Since the conpounds o f Formula (1) are

i ntended for pharmaceutical use they are preferably provided in
substantially pure form For exanple at |east 60% pure, nore suitably at

| east 75% pure especially at |east 98% pure (% are on a weight for weight
basi s) . The pharnmaceutical conpositions of the present invention



WO 2012/ 006960PCT/ CN2011/ 077169 capsul es are the preferred oral dosage
units whereby solid pharmaceutical carriers are enployed. Optionally,
tablets may be coated by standard aqueous or nonaqueous technigues. A
tabl et cont ai'f? #HYZH%¥Y conposi tion of this invention nayPSBCB?%g%75ﬂ by
conpression or nolding, optionally with one or nore accessory ingredients
or adjuvants. oressed tablets may. be epar.ed [ ih a

Uit abl & naohi M8 M Ao gEPGa g ERiaitiert i BB AnH SRRERPT o Fucle) 2
powder or QhaRkh&8stasRR iR sk Vaidited, M ifnbhudolBibd @lsordbtdah 6@IMr disbRISF t

di luent, surface active or dispersing agent. Ml ded tablets may be nade by
nmol ding in a Sihiusbbethopehira®n o a mesticamant & d¢lenpowiecethedonponrmerasPst ened
with an inert liquid diluent. ach‘tgbLep‘ referabk%.%p.;ﬁins,fron1about
0.05ny to AbGHETSYIGE eI PR VEHE REUPET “h M A 0K BT SrnQapauI e
preferably jggntai ning fromabout 0.05ng to about 5g of the active

i ngredient. For exanple, a formulation intended for the oral adm nistration
t o humans may Thenteabnhé peparabawt a Ghedingndnofoabreating Sydaddyirechd pregrasyentor
conpounded wi th_an appropriate _and conveni ent anopunt of.c?rpier mat eri al

whi ch may PBIYOTERH-&BSEt Mgatesisa b8V s lFeicat ngmmuARosit 41 oWsrd8i t i on.
Unit dosageg fiaryis. |1 generally contain between from about Ing to about 2g
of the active ingredient, typically 25ng, 50ng, 100ng, 200ngy, 300ng, 400ng,
500nmg, 600ng, TBOPWwEEnt @Feriiod Progides a confphardfacesshaal as¢anpidi vhions fof ust e
present invention suitable for parenteral admnistration HR% be_g&grared as
sol uti ons i FSHESBRLCHITST- HIE PFRYENTRE Of (AECE FHFOTHHLT PHIGRETEN of RrEoyPHIA e

sur f act ant (can. B b AGIHIEA) SUER.5an {Q g € Nydr oxypropyl cel | ul ose.

Di spersions car al so be repareé In glycerol. liquid polyethyl ene glycols,
and m xtures WRQrdafed) the @ntfund ke @l inhiditqaTof 8 dlaralf kvieascare compound!. uded to
prevent the detrinmental growth of m croorganisns. ~ Pharnaceutica
conposi ti ons dhe prREnpipesant PPvidesit Pehokaitcafes PRHTt hHjinect @By YBich fic| ude
sterile aqgueous,sol utians or dispersians. thernor: ... itions can
be in the F%r%?%gng%Pﬁ?gbﬁgﬁﬂé’§m'SF ° §°e§@%§%§E§ﬁ§%H§Q§?% %%ﬁ?%on of
such steri lrgrab&itieatyaplegive @bl 0ns c@hipodh&HRKEIa9 Smulk Modd phagasesicalihe fi nal
injectable formnust be sterile and nust be effectively fluid for easy

syl i ngabi | kacyptablhsaltpliveqofiaceut i cal conpositions nust be stabl e under the

conditions of manufa re.and storage; f I oul d,be.preserved
agai nst the céﬁ??ﬁ?ﬁgkﬁﬁﬁmg%PFgﬂﬁ%? ﬁ#%%ggiﬁéﬁﬁgﬁgﬁggcﬁbggugg%éé?§%’and
fungi . The @A gk, cAEBREN, PAMEMKObr dagPEr Si on medi um cont ai ni ng, for
exanpl e, water, ethanol, polyol (e.g., glycerol, propylene glycol and

| i qui d pol yet Aypefrereglthecnld)the soaditibabilediatoil by protarrkinase tetbyite isrpexaeur es t her eof
WO 2012/ 00696QPCT/ CN 2011/077169 . Pharnaceutiggl~poqgosltiqns of the
present invenﬁ?Bﬁﬁﬁﬁﬁt%@”ﬂﬁa%?fBFﬁP@ﬁWFﬁbfém?ﬁP& gprEar L8EWieh as, for
exanpl e,  an. @& 0s RkinotfLRAM o HabidTRbarconfl LiRfbiasBbal dDDoROVEEr , or the like.
Further, the conpositions can be i'n a formsuitable for use in transdermal
devi ces. Theseataomulathkanspdaiaic nptigmnepar edlignati ds¢cigsng a conmpound
represented by Fornula | of this invention, or a pharmaceutically

accept abl e saf@3Wﬁ%ﬁé@@?mvﬂﬁoﬁﬁﬁﬁﬁﬁﬁW&ﬁ%PO%W6@§§§£2@mﬂ@THﬁds. As” an

exanpl e, [ Ol AL IRNL bk ShoPX d. by, admxiing hydrophilic materia
and wat er%%%é[gag%g%“yvdcgﬁg%&o%{t \%togﬁ?g&é%outb féO/vt%of t he conpound, to
produce a creagmoferred, BieRidtmdiadimag isusd @sthe echt@onst stneacy .

Phar maceuti cal conpositions of this invention can be in a formsuitable for
rectal adni ni&tprafeitemh tharveidspret srtecied fipmahe graupcagyipting of (Wngicanchh BaYtabl e t hat

bt o e Sndep Ryl fan 05 SUBROD M-I can U LAPLAA YL BhSCr LIS Co000
butter and OrHer haterials cormmonr§ Used i n the art. e suppositories may
be convenigpiiby Er fedaRihofal Gildddindpageling: cRMmeag) dud@astid dahcdrrea sof t ened
or nelted carrier(s) followed by chilling and shaping in nolds. In

addi ti on treenuth@ camprisirasdminriethecap magmal Agicedplewesireafpent pheffasheanquetl
formul ati ons described above may include, as appropriate,,.qne or nore
ndd i onarot & RGRt prge 2ar Ere Brch oty SR RER SR RIS A8t ng. agentss.

bi nders, surface-active agents, thickengrs, |lubricants, preservatives

(i ncluding antioxidants) and the |like. Furthernore, other adjuvants can be
included to render the formulation isotonic with the bl ood of the intended
reci pient. Conpositions containing a conpound described by Fornula 1, or
pharmaceutically acceptable salts thereof, may al so be prepared in powder
or liquid concentrate form Cenerally, dosage |l evels on the order of
from about 0.01ng/ kg to about | 50ng/ k2 of body wei ght per day are useful
in the treatnent of the above-indicated conditions, or alternatively about
0.5ng to about 7g per patient per day. For exanple, inflammuation, cancer,



WO 20121006960PCT/ CN2011/ 077169 adm ni stration, route of adm nistration,
rate of excretion. drug conbination and the severity of the particular

di sease under goi ng t herapy. These and ot her aspects will becone
appar ent fronwbherzbedéowi ng written description of the ipeyenbé@o71dbdes for
Carrying out the Invention The present invention is directed to novel

conpounds having c-Met inhibitory activity. The conpounds of the invention
have t he gener blangthenaspeat, the geesdno mmertian [s:dir¢ &) tn 2 \Me@od ofAdatidPa PABient-suffding
formula | erein Ais a. 5-18 nenbered ring, Rl is selected fromthe group
consi sti ngm@?m ﬁ%%@%ﬁﬁf}e%%@éﬁ?te%@% §Tb GeBersre B PP IHsEanEr Bid | kyl |
substi t ut ed, gk, USRS &8 52 S Ko cosHASHE ME §6h Qo HHpSt i tut ed
C2_8al kynyl ?a sﬁbsti%ﬁttechh%r l(jnsu%g)t Ftt ut eeéoaply , Osubggol futed or

unsubsti t ut ed hettermdadylor"haodeat,iat wkébkeran, uihsidistiwkeinedatbe eaodyucioy thloro,

Ct al kanoyt, G _sal koxycarbonyl, C ,_8al kyl sul phi nyl, d _sal kyl sul phonyl,
aryl sul phon¥Pmd exigde. Prifsrred halhgenuasayS e rrdloreadbsxyo. oxo, car banoyl ,

G _8al koxy, CZA?@S%&E&XIL,%Y@SS %%@%Eﬁﬁ%h%é,%ik nhkuge%tsgtwategapohov [el(?g _sal k.yl )
ear banoyl , N, car banoyl, _sé’t anoyl oxy, ~sal kanoyl am no,
C3 8, al kynayidarirten ralNed|Chavaglskyitht, Slcpbbdrydic nesidieN FolNexdinp (@l albylrkdida)s

sul phanoyl, mis an integer fromO to 3; A and A2 are each independently
sel ect ed” FriffidenpethybcthyRpyapyl, mgprpeylswrleerenyl. for bl 2sebutyk ecce iy, t-baid =C (CN) -

X is select t r,0 I St f. N 1 . or,S herein R20
B T e R T A AT

2012006960y ONRR 1 2 OefibBRutyl and cyclohexyl. Alkoxy radicals are oxygen ethers formed from
the previously described straight, branched chain or cyclic alkyl groups. Similarly, alkenyl and
alkynyl groups include straight, branched chain or cyclic alkenes and alkynes.

The term"hydroxyalkyl"refers to radicals wherein the alkyl chain terminates with a hydroxy
radical of the formula HO-alkyl. The term aminoalkyl refers to an alkyl group substituted with an
amino group (ie.,-alkyl-NH;). The term"alkylamino"refers to an amino group substituted with an
alkyl group (i. e.,-NH-alky!). The term"dialkylamino"refers to an amino group which is
disubstituted with alkyl groups wherein the alkyl groups can be the same or different (i. e.,-N-
[alkyl]2).

The term"aryl", as used herein, unless otherwise indicated, refers to an unsubstituted or
substituted aromatic group such as phenyl, naphthyl and anthracenyl. The term"aroyl" refers to
the group-C (O)-aryl.

The term"heterocyclyl”, as used herein, unless otherwise indicated, represents an
unsubstituted or substituted stable three to eight membered monocyclic saturated ring system
which consists of carbon atoms and from one to three heteroatoms selected from N, O or S, and
wherein the nitrogen or sulfur heteroatoms may optionally be oxidized, and the nitrogen
heteroatom may optionally be quaternized. The heterocyclyl group may be attached at any
heteroatom or carbon atom which results in the creation of a stable structure. Examples of such
heterocyclyl groups include, but are not limited to azetidinyl, pyrrolidinyl, piperidinyl,
piperazinyl, oxopiperazinyl, oxopiperidinyl, oxoazepinyl, azepinyl, tetrahydrofuranyl,
dioxolanyl, tetrahydroimidazolyl, tetrahydrothiazolyl, tetrahydrooxazolyl, tetrahydropyranyl,

13



R2 is selected from-H, halogen, trihalonethyl, -CN, -NO2, -NH2, -O0R5,
-NR5R6, -S(0)0_2R5, -SM2NR5R6, -02R5, -C(0) NR5R6, -N (R3)S02R5, -N
(R5)C(0) R6, - N(R5) C2R6, -C (0) R5, and optionally substituted |o
alkyl : n isYOMYHNIY s selected from NRSBRA or group ﬁ5§/CH6‘"f/877ml a LI

In( NN RO O Fornula El Rz is independent sel ected fromthe gr oup

t d t t ed bstituted
or umsubsti T R4 CoBEPIegR N hHeF Sk RS, Wb PG S Ryt

G z) al kanoyjxadifzely$al koxycar bonyl Cz_salkyl sul phi nyl, G zsal kyl sul phonyl,
aryl sul phonyl, cyano, nitro, hydr oXy, am no, carboxy, oxo, carbanoyl,
Ci 8al koxy, CZrThaItdeWe@o@yyl' @Eubsdahdmy mtmpthe@iv@q*aiiwecEtrqwr%entw(L@Mz@tmy| )

carbanoyl, N, N-di | k car bano Ei |l k on Ci Al kan mlno
" Sl oynoyt ol Ko es ik et Rmireic o Re R e B R

sul phanoy| ,sulﬁ'ﬁtu'tc%i &%‘o@%%d&g%&% fﬁHc@H&chﬁBhl@tg: r@f sHubA od didyel 1@-3152 Formul a
111 Bz is srs' Qz i1s C(R5 NHQ. 2 is selected fromthe

group consihstioagnafic sug)muemmm o@nblundwb@bn ttame endafronh pnsst hatrihttgtoedmer

unsubsti t ut ed het er paryl , substituted or ituted heteroc
subst i t ut edS BT FRTNsPiof St g "Esredd ?(‘&‘F“é%?lor b“i@bé“tt?r?ﬁ?r@ﬁmﬂ OQJWE%/}E’S% ni ted

Cz_sal kyl het gf bst a . | lyl;
V20157 00SsaEasLy %}141%0117%@%%%% yRpRat duha grélgte fone hm}oa@f%ﬂ% L0

menber sub$t bttacheitht oy hensedost bt aatted atvet \ehudarreyult,s irsthb smttomtOéd stgple structure.

unsubsti tuted heterocycl R5 and R6 are e ch {"? i(}3}{)gndently sel ect ed
fromthe gFfStpP eanélr@fqa égraflpbﬁww?g‘éﬁareﬁ'a Y,

unsubsti tués%Qazggﬁ%Q%%M oy @?!&}A& dy QL I\H“t%lé*aé&d UE-Eshi Wﬁ}lkgy%azm

f,
substitute sda kyn substituted or "unsu t|tu§{ed
aryl, subsﬁndblyl ashido YU rsdibsitl, bdﬁfzﬁddd’i@[tyﬁlbaﬁ:bﬁub,nyshélﬂbﬂﬁeutlebbn@moﬂdnﬂ]dbsti t ut ed
het er ocycl g Chsal kanoyl, Cksal koxycar bony CHsal kyl sul phi n%&

G _salLkyl sBrpaewgyl bwymw%&ﬁwt 13@9%BanﬁihtaPtﬁzolh‘kuﬂé%yaZOéYﬁ? inybar boxy,
0xo0, carbano C. 2_sal kenyloxy, C2 sal knyl oxy, Chsal k-yithi o,
N-(C _sal ki}]ll%(()”né% ‘?wﬁ“gomﬁ N-Gi (G sl kyl) carbamoyl. G _salkanoyl oxy, O

sal kanoyl ani n@he Qﬁnslghdiwmydamnm&yl Bo(bubs@abidey With std @hﬁffﬁyﬂy grampi , N-di (C
sakaI) sul phanmoyl, substituted or unsubstituted C tsal %:qt
substituted ofheiawiaisnylutasyalynyd 'aldlwtels pie elsprg heryAlkyngl pseup; sp léltﬂedoWlth one

,l['l RZ:,JQ?)]E A ugrenqorecdfy‘l-gro{l;l)(y gl?neﬂtdﬁ %?ey Eeté/rodryla lrllyl”pﬁ'e eroar}(f;lgfﬂ%ny(f'al l'y acceptable salts

"heteroarylalkynyl"means an alkyl, alkenyl or alkynyl group substituted with one or more
heteroaryl groups, and heterocyclylalkyl","heterocyclylallcenyl"or"heterocyclylalkynyl” means
an alkyl, alkenyl or alkynyl group substituted with one or more heterocyclyl groups.

The term"carbonyl"refers to the group C(O).

Whenever the term"alkyl"or"aryl"or either of their prefix roots appear in a name of a
substituent (e. g., aralkyl, dialkylamino) it shall be interpreted as including those limitations given
above for"alkyl"and"aryl."Designated numbers of carbon atoms (c. g., C-Cs) shall refer
independently to the number of carbon atoms in an alkyl moiety or to the alkyl portion of a larger
substituent in which alkyl appears as its prefix root.

The term"composition", as used herein, is intended to encompass a product comprising the
specified ingredients in the specified amounts, as well as any product which results, directly or
indirectly, from combinations of the specified ingredients in the specified amounts. Accordingly,
pharmaceutical compositions containing the compounds of the present invention as the active
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In one preferred enbodiment, ring A further conprises that 0 to 6

het eroat ons sel ected fromthe group consisting of 0, S, and N In a

preferred enbodinent. Ri is selected fromthe group consisting hydrogen,

hal ogen, O _swbhkyihoosed sal kenyl , C2_5al kynyl, aryl, het ecoanyliior7169

het erocyclyl, (halo)l 3(C ; _s)al kyl, hydroxy (C15)al kyl, C1, 4al koxy(C1, 8)

al kyl, cyano (@) alkyl, amno (C 8) al kyl, aryl (C1_8) alkyl, heteroaryl

(Cs) al kyl smgleiilem@&y/clll Wme(tliades§ prapakipg the (drainpdompo@(dC2re@ | salpkt@nglthf,; present

hydr oxy(C23) al ken G t 4al kox aI ken cyati s) al kenyl, and

ani no( C2 8)‘87%8?\%/ *s?rwr(sézmsﬁﬁééwﬁ linfopy %95?5*; wf@%é%awew as

heterocycly, oﬁmqh&%@m ard Ja?eme)drm Fi@ﬂ?&d@/mﬁpre Jmmt;%xﬁ @3 @%k%%

Ct 1lat koxy( C2_s) al kynyl, cyano(C24 yny am no

aryl (C2_8) ahkgumwloundqeftd@rfmafsylva(e(:ﬁus)»atlek(yrby,lhydxhei;)e)lr omymbry&gdrsc) alkynyhd C

sal kanoyl . aryl (Cs) al kanoyl, heteroaryt(028) al kanoyl, heterocyelyl (C
_s)al kanoy|sucfdolvs&f Rraxlyeav%rfw vawmassww% j S2OPBShAS B oar vl (c

s)alkoxyearbo . y

sal kyl sul phony tecorn@fu%g Ogﬁ% y%lgr(tg& ?}‘%t?’k&%g%gﬁ%%su r%g%y r%% Of@![‘ger@gdée%%al (0. 2s)

al kyt sul phangptabletier Bayisd ¥incdicins) thabaky bsitit pingiydds odthyd invdnebereaty | |,

heterocyclyl, cyano, nit ro hydroxy, am no, carboxy, oxo, earbanoyl,

G _sal koxy, hoesoxsnesniesiylly @ge%%wemw OXBE, ph@ﬂtﬁﬁ@ﬂkﬁ@@@?ﬁp@bkwl( ormsal kyl)

car banoyl , Lo

sal kanoyl a rh}%n J\Fp%mé%]’u’[( gFé: n%tﬁ%l?g f 10A1F ﬁr%ajﬁglltt%%ﬁqm ?‘Xe phganaNeutlcally

N-di 40 5al Iﬁyde))tasldla&h@myﬁxc balt\@,@n&ﬁ)l];&/a&@ag@@ﬂ@-ﬁlh@ﬂzwﬁbé@ﬁﬁﬁb@& is protdnBte@not her
preferred enmbodi nent, the above amno, anmino (Cl s) al kg/ am no (C)_s)

al ketyl or vathin&o[aepic 9y eEkyAFId. RERTRCRARE oranis ubspieeRie adlsipqlsietygrochlori,
o B AR R S LEs  AT MBoALSROR AL o 0o
any aryl ., sieines, ki fudlarih el aeyel yelirig! RUDidniahddlic ofdthabal thyic bear s one to
three substitucnts i ndependent |y selected from hal ogen, trifluoronethyl,
cyano, ni tMﬁYOW@ﬂwy‘fOﬂaﬁnbﬁrm@eﬂe@éﬁt)b@Wah@aﬁlb‘aﬁt?‘ymaphT(I@@leamlfbyllc (Cis) al

ey e p M S bR SR sl SRR BB o geny oc! N

substi t ut ednRmadtNsMns hid dm&sibacac_oaﬁédfa/glans SUR8d, 'aﬁdv'z;rggotq{mlﬂéﬁ' shshinbut ed
Cz_sal kenyl, substituted or unsubstituted C2 sal kynyl, C sal kanoyl,

d sal koxycémtror@tlorom%k%bwl dibtbmplamieg, yihgianghonyd, hth@yramvnwutnr 0,
hydroxy, ami.no, car box oxo, carbanoyl, C _sal koxy, C2_sal kenyl oxy,

C2s[ i al knyPERYUIeOdem #H4%i 0, N- (G _sal kyl) carbamoyl, N, N-di (G _sal kyl)
carbanmoyi, C Iﬁ@ér@ﬂﬂﬂé&ﬁ&l m%de%@%’éﬁﬁﬂ%ﬂ:%@t&%m %@EH@%B&]}!&L@H@ Qs - (C I
~sal ky I ) su Iphanoy | , and N, | p hanoy I;

anot her prefetipedn gﬂbﬂﬂilsn@u’m‘odmgﬁélvﬂl%e ﬁmbmwnwtom d:fhEe g@ngopnds shat g for mul a
[V: RfRO srrr NN, 11 (B O ForrrulalVV\herg is selected fromthe
group consiatigTErd odtd it lsrean el AanpRpT thre %‘P §ethods pidteptmgpied thsr
unsubsti t 7] |

substi t ut %Jggﬁng‘tnegu s%ﬁ%ettﬁtﬁl e%ﬂé+lgtg\g ck glglr53 y %E%ttg}g#%%%gg&gg‘%%}sggsbd\s{%oﬁeﬂb ed
Chsal kyt hedeserivad with tt&ub&pmmdwadlfmauymmdmd ortwiticdeoBiposal whittheteioeycl yl ;

Rs and R8 are_each i ndependently selected fromthe group consisting_ of
hydr ogen, WaiBgEN disslptrdt hut trbish c@veiine ﬁbsbp?oeﬁﬁdéam@ungaql Kiyp attes gihatoistraiasd or

unsubst el (S EMNbny SHRSL L BA: QcchmauRst hbuted, RN L oaryt

substi t ut stltute ItU I’ unsubst 1t ut

substi t ut e;ténwtmwummﬂew,tf@ctxmﬁplen@@eggybf Prédrugalc A ®indgetdak kevgcagbonyl
A _sal kyl sul phinyl, C, sal kyl sul phonyl, aryl sul phonyl, cyano, nitro,
hydr oxy, ami nléis ‘@@Eﬂb@)fé‘ﬂt th@s&ﬁmt@apﬁwbm@www at @paiatIRAgAtioN i, @

C2_sal knylrr(x)gﬁé(c’ule(geﬁﬂscﬁepe c,nt o% % del?l-n{tlons-abewlﬁgre in that molecule. It is understood that

substituents and substitution patterns on the compounds of this invention can be selected by one



WO 2012/ 006960PCT/ CN2011/ 077169 car banmoyl, N, N-di (C, sal kyl) carbanoyl,

C t gal kanoyl oxy, Chtal kanoyl am no, C ol kynoyl araino, N-(Cl guilty

sul phamoyl, and N, N-di (] _satlcyl) sul phanmoyt; substituted or

unsubstit ut eV@RIAUKRYP aryl , substituted or unsubstitut e§CT/CN2011/077169

C _sal kyl heteroaryl, substituted or unsubstituted C h.sal kytheterocyc | vyl
; I n anqgt her preferred enbadiment, Rl is independent selected fromthe
group cons iogPTi H‘@ryo‘{“ 1y B 85 &ﬁm‘é‘gao%ofrip? Vs hapre ﬁ}?g‘t‘ﬂ%&f lgf%ﬂ? 8]&%%? Cdsf‘gbﬁ ded,dﬂy
substi tut ed . i ., D Vi s j ubstituted
C25al kynyt ?Y%ﬁet*égfk&?%%%“?%%@"?ﬁ @S%gg%l&ﬁ?ﬁ’@%ﬁéﬁﬁgﬁ %ﬁfﬂ&hﬁ,‘ﬁf“hw ,

G _sal kyl sul phthaytesenainytigioh pleaidyd compya@rie desniitied oan doychiroong or anvtermeymaariboxy,
oxo, carbanoyt, G .sal koxy, C2_sal konytoxy, C2"sal knyrl oxy, C _gal kylthi o,
NACL3al ky| Jeertiep prehmsp thusngvaNisqifq @pstaganiey and OB WhNPS: TeR SEPRARBYIeRY

Cl _Ral kano 1.N09p al kynayl am no, - 0yl )

N (G gt Sty AR AT Rl i K SRR s Fhure

sel ected f r@BWEN@ GRS, BiR YR f @b MR AisMnerRNind plieyimicLtiditly (Reflatffosaml a V
Wher ei n Q@ is selected fromthe group consisting of substituted or
unsubst i t uthegokryl , substituted or unsubstituted heteroaryl, substituted or
unsubstitut ed. heterogcycl yl.,. substi.tut.ed, _gr. .un: f.ut.e, I t,
substituted orTl?1 ﬁ%%oﬁﬁggfﬂuyuatlelfjb “fé‘llﬁt??/llltﬁe e@?lgéersy#%%é% lg%}??ﬁ%eﬁar%l%ﬁ he
unsubst i t ubREnCvERiok Ych@tLd et &idpders¥E Fosnukel B¢ bRambdcatidallp@cogptablp salts

consi sting of NR3, CR7R5: R7 and R8 are each independently sel ected
from t he gthseef Eomisirsnixhies of sthipelparpsnas Wil 8 de l§ted spAsHc stegrosgmgss are also

unsubstitute sal kyl , substituted. or unsubstjtut e 7.81t11 cenyl .

SUbst t ut bt RLTbeYE Erule & LA Rin AT e bR E R e

aryl, substitgia€sniDltioH BsipaatiAidafoRel8Y 18R o thedehgilled 14 tBelarQhelpasddbS bE t Ut ed
het erocycl yl,” G _tal kanoyl, ClI sal koxycarbonyl, Cr_Ral kyl sul phi nyl,

CLt al kyl subphorogtdurarcyt kad phonydt staseaseaersni t ro, hydroxy, ami no, carboxy,
0Xx0, carbanoy C _tal kox C2 8al kenyl o CL3al knyl oxy, G..sal kylthio,
N (C oal kol ) TEF BEHGYIS O REmoged SHArRYT) Ebanyron s EHEe o
Chmal kan Oy#&ﬁimemﬂztong% Ay ROVERRLDR -aclNplabl sSal k¥ ok, SUHRAARDWErc0RBELN
N-di (G _sallcyl) sul phanoyl; substituted or WD 2012/ 006960PCT/C N

2011/ 077169haraspsbistaltyutasd oBlerwisal kyl : aryl, substituted or unsubstituted

Cal kyt het eroaryl, substituted or unsubstituted al kyl het erocycl y1;
In anot her pr &f&R fEOBABEE CHENmUlaRE ap pli‘arﬁra%cﬁém& CC%%%%%T‘* tﬂthie‘f%ﬁ‘?’%/‘"ﬁél gr oup

consi sti ngthgfforgél)qé(%g%%i 9 ﬁlg?xuprt&tf&%sotrhe gﬁ%ﬁp%tvér{u‘dﬁ ﬁglu@é%§ lpgéé{b’[e SuhgLi tuted

or unsubstitute substit ut or unsubstituted C: 2 galLkynyl,
C t _gal kanaypplyGiorthéd feaxy aayfrarylselv&lt tgafokykihk piivanyis noGiartgalakly listted ghonyl |
aryl sul phonyl, cyano, nitro, hydroxy, am no, carboxy, oxo, carbampyl,
Ct . 8al koxylonges thagokeenyis phamacoiogipallk prperssaye- Fey exgapley Vetrh hanql-pesppnddal kyl )
car bamoyl , N N qhe(% EQF{X‘I ) carbanoyl, G _gal kanoyl oxy,
Ct . sal kanoeilC ani no, e—_ega ybfclo'yl am no, N- (G _gaLkyl) sul phanoyt, and N,
N-di (G _sal kytpe tsi] phammyduticdlly aanplabletalpr efies edseitacidment pharféeitally
sel ected front the group having formula VI: R7 , o
acceptable non-toxic bases or acids. When the compound of the present invention is acidic, its
corresponding salt can be conveniently prepared from pharmaccutically acceptable non-toxic
bases, including inorganic bases and organic bases. Salts derived from such inorganic bases
include aluminum, ammonium, calcium, copper (ic and ous), ferric, ferrous, lithium, magnesium,
manganese (ic and ous), potassium, sodium, zinc and the like salts. Particularly preferred are the
ammonium, calcium, magnesium, potassium and sodium salts. Salts derived from
pharmaceutically acceptable organic non-toxic bases include salts of primary, secondary, and

tertiary amines, as well as cyclic amincs and substituted amines such as naturally occurring and
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0 Formula VI Werein @B is selected fromthe group consisting of
substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heterocyclyl, substituted or unsubstituted C
gal kyl aryl , sumdsdibbodbe@d or unsubstituted G _gal kyl het er earyNzo18absdi t ut ed
or unsubstituted G _gal kyl heterocyci yl,; R7 and Rs are each

i ndependently sel ected fromthe group consisting of hydrogen, hal ogen,
subst i t ut edsyohesims sibstitited trete:COgat phalmacsuttesilyi dcudpedle@rgannsus it sedfrom

C2. gal kenyl, substltut ed or unsubstituted C2 8alLkynyl, substituted or
unsubst i t ut@chal can be faswed gudeonpxlipngg st Firhay fw&w@aﬁwmn% GEE1Ft ut ed

or unsubsti I al

C Lgal kyl su:;dp%u nylltb%tn%r@ I%ty?'?’u?t leonrel%i/ Klg:hg ﬂgﬂ%nyﬁﬁgﬁ%%ﬁgg%l fro,

hydr oxy, arg- dlmethyladhbﬁxtyanomémdn(ﬁﬁmb@my[ened@mmﬂ kicotlyy Im&Bh &k ke nthly Bipgridine,
Cz_gal knyt oxy, al kyl t hi o. N-gCi gal kyl) car bamoyd, N, N-di (G gal kyl)
ear banoyl , & Catmnre» ‘69153@}%’90 higtjdiag %@vm&m igeprongta ng%ﬂ» é@%ﬁ%@ﬁ%iwm% Cl

I ted
et ol VPR G . ML ot 9 o

G _gal kyl heti@kyoanid, rigehgihbdtestoplaniis ubﬁlbmmmedn@le_ gd kyl het erocycl yl; In
anot her preferred enbodinent , R4 is selected fromthe group having fornula
VI WO 2012/'0583B80RapraN| of 0 DFOTR IS9nRY iResicTfoNesponi i@ e ealca VI |

Wher ei n sel ect dfromth i Sti ted or
unsubst i t uted’ %Ie%iy Py mfn uq o %C&Lyuab |a$ %tsﬁ e%kﬁecgaemrdc”)alig‘H éﬁ%&lgﬁm% uted or

unsubstit umﬂorgﬁﬁceic%yﬁlcy Lwldﬁlﬂ@&le' todbeehply, adenls, lbbﬁztehéadﬁs’hl@b@@bﬂcpyl aryl,
substituted or unsubstituted G _sal kyl heteroar?/ , Substituted or
unsubst i t ur@BPhOrsulelik yittie edpmseyifinigl formic, fumaRy glursnie wHitaRyic, [hafrebiegih

i ndependen qm,t he roup. consistin hal 0
ORI AT ke ooy o R T e e R
C2_8al kenyhantsibsd prodbiRec Qlicciis WhRlrict kel LR hsabsulymydcid Sdbist i Weldr@r
unsubstituted aryl, substitut ed or unsubstituted het emaryl, substituted or

unsubsti t u@redltmﬁlectr@@ymlwform@l hyslaiCklanoymaleltcjph@ahd(@xgntfamcb@ﬁymmc acids.

Cf t kyl hi | J h :
v oxy. | ab RO HERITT o REe ot Baap et 6 sk SRy o e gt rmis) S
C2ssal knyl B&Xded@oﬁﬁ@%%&tﬂhﬂbe M‘eiﬂ £k p%@ér&@@ gro%@&pﬁ @P%kant@ﬁv Pedbinirasal kyO

car banoyl , CLsal kanoyl oxy, kanoyl am no, C:._sal kynoyl anmi no, sul phanoyl ,
and N. N d«:}(dﬁiplegalleksyﬁ()% gu:bphr&myﬂdblysumt T%ped eprecialystlsstt P8 %tped (6 are on

sal kyl aryt, supstituted or unsubstituted C _sal kyl heteroaryl, substituted
or unsubst{ V'Gg dorcreigd PR het er ocycl y1; R9 and R10 are each

| ndependent | y l?eeﬂh%ﬁa% Jcél%ﬁxg&ﬁ}ﬁmgBHHpr%erQ&h kB cMprRUDSIhdhgd or

unsubstituted C' _sal stituted unsubsti tuted C2ssalkenyl,
subst i t ut edposentst by Bsﬂrnuﬂsut( ed: Bansatddy iy a,cc@tﬁb&tsalt thtredl) ms’anuns\u:bsgrbdlm ed
aryl, substituted or unsubstltut ed heteroary substituted or unsubstituted

het er ocycl BRimacputisgliyasegyable cerrss dapigrdy B@ﬁvhefamﬁu“% LEfeEiFRIs QT BHPARYE,
G _sal kyl S’Hle%E'r?ch? ition@n¥! luﬁ%oﬁgwgmﬁm bmtab-le_:'}gr o?ﬁ@&!ﬂntgﬁmﬁf %n]ﬁ%%r:gﬁ }1{] c'ld?jn‘fgb

the activit rosine e enzynmes I n ahinals, mans,” and
they are LmecfuttHnemm ihfendseeat s nitraaftdlordpmevendd, amoogh mambguatadlesaas@s and
conditions. In particular, conpounds disclosed herein are inhibitors of

ki nases, 4y BaER Fase Ak deppistonribe pariiqear Bepttapd netuvETd sekesRy offfhe conditpns Br FGERB,

Abl ™ Aur or %H%h e §tne Mg‘%dlent 1S -brémg administered. The pharmaceutical compositions may be
conveniently presented in unit dosage form and prepared by any of the methods well known in the
art of pharmacy.

In practice, the compounds represented by Formula I, or a prodrug, or a metabolite, or a
pharmaceutically acceptable salts thereof, of this invention can be combined as the active
ingredient in intimate admixture with a pharmaccutical carrier according to conventional
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RON, PAK I, PAK2, and TAKI, and can be used in the treatnent o f pro
liferative diseases, such as, but not limted to, cancer. Since MET and RON
ki nases have been shown to play a role in the 27 WO
2012/ 006960PGP NEWEXP 077169 EMI process, the conpoundsPEFCRYIHITEY | are
useful in the treatnent and/or prevention of various di seases and
conditions in which EMI is .invalved, for exanple, the treatnent .of .
condi ti ons PAHERELEY FYRRPUBYngie ngwngFaFFEﬁHg?bE%WWM€VMK%@%%%F?P?&P??? t he
conmpounds  Qf, (FOLANL Bprbpafitiod BRI £8 &Minii¥BALd LRrALEpiSRIM (inkRdhpe treat ment
of a variety of cancers, including, but not Tmted to, solid tunor,
sarcomm, fiitrraosmug)otias, thspheonaeutivel campositjons ef thoypbieasiboman ¢ehabdompessas com,
gliobl astonm, neurobl astoma, teratocarcinoma, enatﬁgoicpﬂc‘nagi nancy, and
mel i gnant &SETCHQLIs MRRle SRy FTUBPTAION 18 de SREEFSCACHCT U™ RBER t ed
to, 1ung canf@bumhdftfn (AL ARNEHERIPUERGANC Bimpotth BN 6AACRIucAdaSt M ©
cancer, breast cancer, colon cancer, prostate cancer (including bone
met ast ases powhepatcenels, ub asohahcisneuensvndn kramueandiquid, ssophageals I8gidanous
cell carcinoma, nelanoma, an anaplastic,Large cel I%%Phona, an
i nf | ammat 0Py hyib pHEIsTEbiancoras ricer-in gil 4ag FEBRRa B Aga on o the|Rmagat her
enbodi e .nt ’dos:[agee foth$ ?e?%t ab \éetﬂé L holitd %‘)Je?e%#e?% tlsgrrrﬁllaobgtrz['?ﬁﬁ?atcle&ﬁ:hlly
conposition coGnprising a therapeuticaliy e ettive afount of a corfpound of
Formul a |, ageptablp ke ti@eihiCadd be :aetepdraltyecosad!ted tdi@sembans ambloralelivery
pharmaceutically acceptable carrier. The present invention is also directed
to a net hodewsest Thegpmpryitignpmey kaftrenseedibn gmaoldbmartheds ot WHreyi 18 siegtlat el by
protein kinase,activity by. adnm nisteri R i . ) ically
Ot fective Anganeor bRt s hERR Shsfut s hafe RRtuERt B kEekARR cal Ty, |
f1 owi ng coppRHRES o orliie hdAVEAY iRFedhe. PreNdrdete tan@isiviend diepregadiesy an
under st andi ng of the conpounds enconpassed by the invention; (1
5- (4- Fl uor enifstiestwdnyl itingsey admixigg thy detoe paarediinheitligud poRsp pelingty gvided
[3-fluoro-4-. . B . o \ .
(7,8, 10, 1154 HARELBMY o8 PEcye! £37 187 Rt iRt P et R0 A VTS ETELRIB) napht
hal en- 4- yl oxy)rhusPthe BYArRad8uE&1 compositions)of thislindenkibsl P o @Y Phadm@rically
, 2-di hydr o- pyri di ne- 3-carboxylic acid [3-fluoro-4-
(7,8, 10, 11act8ptdde trencahyds conodndl 2y 4 Bhatredceatorby decdpidhilanl-dyferodotdéal binapht
hal en-4-y Loxy4- phenyl Famde;, (3 . e e e L
)L 2( - F| uBRUREHER) BoL b PROYer OB BB ASERFB B RSl e pf e
(7,8,10, 11,13, 14 hex@mdtiRsR ifeokbick@od §ith 8RX@ nordolirakaakiisd0dadesai bl napht
hal en- 4-yl oxy) - phenyl kam de; WO 2012/ 006960PCT/ CN2011/ 077169 (4) .
3- (4- Fl uor @xapleemis0- 2- oxo- | m dazoli di ne-1- carboxylic acid [3-fluoro-4-
(7,8,10,11, 13, 14- hexahydro-6, 9, 12, 15-tetr oxa-1,3-diqf?-cgclodo ecal b] napht
hal en- 4- yf Oxyj'he [ﬁlﬁgwplfﬁéﬁlicaléler employefi can lye, for example, a solid, liquid, or gas. Examples
2- (4- Fl uor gr SREQNRES the RadlhlBkéda o0 Qe Ful! ith Sncbp R AR K E rlafRIAPXY! T ©
[ 3-f | uor o- deafafe, Bnd Oeatil 2did, Hdmplez ahiygidoeabicds d@ subbe dyetp; paxa-oll, vdiodzadcyclodo
deca[ b] napht hal en-4-yl oxy) - phenyl kam de; = . ( 6.) . _
2- (4- Fl uor Bt EraptRgyion 83semusarriyrsgneiysle garbamdigudpand pifRegeny 16 Ppaie 18 ¢ et r aoxa-
11 st o . A rand ~ific ~dq A o I
3" di aza- ¢y P BE e A H A H R S B S Sy o G 2 RS W Ry TP 35S F by r i i
di n-4-one example(wafter) glycddd oy bitordl DR Oxoh hdnb; ghgtiatiazodoldring gynts, and the
| oxy) - pyridin-2-y1]-2-(4-fl uoro-phenytam ino)-3-nethyl-3H pyrim din-4-one
8) . like may be used to form oral liquid preparations such as suspensions, ¢lixirs and solutions; while
545-(2,2-Diflitoro41, 31di oxolo[ 4, 5- ui nazol i n; 8-yl ridin-2-y]]-2-(4
U o paign S o et e B AT VR R {She |
5- (4~ FI uongsRhefyrddrs 0 Ontdgrdrirfhi %A, @nddME i€ S, B2 Sar b @yl oraicoid rdlaliod] di e
t o[ 4, 5-g] qui nazolin-8-y | oxy)-3-fluoro-phenyl]-amide

such as powders, capsules and tablets. Because of their ease of administration, tablets and



( 10 ) . 5-(4-F 1 uoro-phenyl]-4-oxo-1, 4-di hydro-pyridi ne-3-carboxylte acid
[3-fluoro-4- (7,8,10, 11, 13, 14-

hexahydro- 6, 9, 12, 15-t et rawca- 1- aza- cycl ododeca[ b] napht hal eu- 4- yLoxy) phenyl F
am dc; (wd2o12/006960 PCT/CN2011/077169

1- (4-Fluoro-plicilyl)-2-oxo-1, 2-di hydro-pyridi ne-3-carboxylic acid
[3-fluoro-4-(7,8, 10, 11, 13, 14- hexahydro-6, 9, 12, 15-t et raoxa- 1- aza- cycl ododeca
[ b] napht hal @psidep ateakyprpfaeed/drhl-dasagd enits whereby foliliDhdrmBedudedFdarders are employed.

r o- pheayO- 1, 5- di net hyl- 3- gxo- 2, 3-di hydr o- 1H pyr azol e- 4-carboxylic acid

[ 3-f I uor o- 4°Rtipng! ymb%& ey bi&O%%%@a(rﬁﬁa%d equgowr 1 EORHEYALIEaz a- cycl ododeca
[ b] napht halcn- o heny
)-acctyll-cyc | &g%€$§%%wgm§ﬁ% ‘@¥%§8%8?%“ %éw%ﬁgv%lﬁpéfé.éﬁé%n{%%aggop

13, 14- hexahyeddiag,@pBonall with ohedrimadX fecbss@F arg@dfitents @b o ovals b din@eie d hbled;

en-4-yl oxy)- pheny[]-arnide ( 14 P . 3-(4-Fl uor.o- phenyO- 2- oxo-i m dazol
i dine-1-e ar%@| FPaise by cc[rgprqaqsm&rlg)a Auitable machine, the active ingredient 1n a frec-flowing

| oitodcoal bf RADHCRA R A b ady e bt AT R T Db e dbmer s

N2011/ 0771G8tive or d1bpe(rs1ﬂ-§ag)ent \/Iolded tablets may be made by molding in a suitable machine, a
545-(2,2-Di fluoro-[ 1, 31di oxol o[ 4, 5-g] qui nazol i n- 8-yl oxy) - pyri di n- 2- yl]-2-(2
“fluo ro- pHeiReRA fiemey dgedesnipg tndangistped iwith gl inqct liq gilyent Bach tablet preferably

) 545 (2.2 Rbfhonsnld, 21 dhaxel L& ol aulnarol Pt eyt dhad-y4 - 2-(
5- (4- Fi uor @rdﬁé}@myaarmﬂmﬁ)g(ﬂorﬁ ,agauelo byEg @r4dyitisdion e act@aﬁrtge@@yelnt C F@Cdx@mp(3;of |
tioro-4-(7,8,10,11, 13, 14- hexahydro-6, 9, 12, 15-t et raoxa- 1- aza- cycl ododeca[ b] n
aph tha | écpfmlayoq_@mnd@)fmpﬁ@wy 4d1rarm;t§p@0n to hum(anslrgd}) contain from about 0.5mg to

5- (4- Fl uor o; n ne- 3- car box

(311 vor o oSBT rnEaN PP af Enerrd 8 PR GBSt ododeca
[ b] napht hahgeridr Whitiswhs @y dom BREMAY kkabhid percent of thd tdl composition, Unit dosage

3- Met hyl - 2- phenyl ar ni no- 545- (2, 5, 7, 10- t et r aoxa- 14, 16- di aza-tri cycl o[ 9. 8. 0.0
13,1 8] nonéutee sl genaiplld gontadn ey k8 fperbaerimg To aHonsdg)of gereitive ingredient,

di n-2-y1] r d

545- (5. 0 PRy oL T 8015 APER200mc s, H0myc T8RN0 4R HPORTE 1 oxy) -
FZ))II/. ; iclin-2-ybhardadefeidat S5 RHBRNMY LR e Al WY iat BHo PYHE dnfl: f i B this@96on (

2-(4- izluormdph@m;idmddﬂ@c) lutBnret fwdenSds-d et figelcoBpOyndid inlidet A ahiyatitco- 7H- 6, 12

-dioxa-1,3,9:-triaza-c nona[ b] napht hal en- 4- yl ox ridin-2-y1]-3H pyrim
di n- 4- one surfactar(t C?I?b 1}{cluc?ed suchas, for eQample hy roxyp%opy c%?lulgb% leperslons%ar]l also bepy

2-(4-H 1 1 5, an €S < 1‘2t 1
3- (d|aggrgj§&?§¥g%§%%9%5 hyﬁh?¥%%é%§9k?%§§&g%§%}d?%ggﬂ%? 2F~$§béﬁl L:?xa

di n- 4- one preserva(iv2@n pe 1n05145:{-t(>$>r69er[ﬂtl’mycﬂfrﬁﬁe7lfa4 groGihldFnderoxganisraz a- cycl
ohepti t [ b] napht hal en-4-y ﬁ%/)-p)[[rid (R . _ . .
n-2-yl] - 2- (4-%3&8%06”&%‘??91% 198 Pl @eﬁ@@wfnvermnﬁwaﬂﬁfa'we%aléwe include( 24 )

2- (4- Fluor g r0- 7H-6, 1
2 -d ioxa- ﬁ@gpﬁﬂdgggéggr%%ﬁoﬁ;a%%f gﬁ E%hgﬁbm?5§§%gﬁéﬁf ﬁ%%%f
t 1- 3H pyr i sidridd povdtesrter the extenfpoedus.preparation of such sterile injectable bOluthHb or

2- (4- Fl uor o- phenyl am no) - 3- net hy1-545- (7, 8, 10, 11-tetrahydro-6, 9, [ 2-tr
oxa- 1- az dispersions. In all cascs, the final injectable form must be sterile and must be effective ly tluid for

a-cycl O“OFEQI,;prRE‘é)a'bﬂW'T%Q pﬁar%}c%étygdl rpjdg xons%thl k;e s%ab?é LHM&‘ tﬁ@ congmonb or}e
manufacture and storage; thus, preferably should be preserved against the contaminating action of
microorganisms such as bacteria and fungi. The carrier can be a solvent or dispersion medium
containing, for example, water, ethanol, polyol (e.g., glycerol, propylene glycol and liquid

polyethylene glycol), vegetable oils, and suitable mixtures thereof.



( 26 ) .

3- Met hyl - 2- phenyl am no-545- (2,5, 7, 10-tetraoxa- 14-aza-tricycl o[ 9.8.0.013, 18]
no

nadeca- 1(11) MP2012%06%9 18- pent aen- 17- yloxy) - pyri di n- 2- y 1R BENMN M4 n- 4- onc
( 27 ) .

545-(2,2-Di flypro4l, 31di oxol o] 4, 5- ui nol i n-8-yloxy)-pyridin-2-y1l-2-(2-fl
uoro - phenyl ath%ﬁrg)d-c‘)él-“ B CRYESH ?b@frt?%ﬁqaiewfﬁv-e%%n ok %é M‘)_(dl @éﬂ Fmtd&e Forkdptedt

. [ Suor o- 111u§e13‘ii1519?1(59f09Lém%’[e_gld"ael’ﬂsaﬁ)érbdﬁi 8 tn¥mdr® X don PG i po wderydelthed ke PRI, @

m no) - 3- met hy1- 3H pyri m di n-4-onc WO 2012/ 006960P / CN2011/ 077169

29 ) . 5-( 4heFeohpositdons henhel) e doroxsoitdblodfodish inyttamedepyzliddyines - Bresafoboxytionse aci d
(3-fluoro-4-(7, 8,10, 11, 13, 14- hexah dr056,a o Lof this. inventi )

2, 15- t et r ad¥ g PEryrdELidlet waa&%wrﬁaﬁﬁ prEeEnls Lof S WG hany | kani de
(30 ) . 5-(gaFlLuor WLoie 4n¥Qsck: Az nDoeh R BYdsth P Bo GARD QX Wahip 1881 d
[3-f|uoro-&ﬁ??@%%gng?ﬁg,i%?ﬁ%xd%Vé?B%GPQ,12,1 -tgtr%oia?1,3-dia§g@cyclodoc
i ccar bl naphtch@loe Bintrdeny s prdphiad sl ddnkie g il deaghii tbamaterial ar(d3daker, together with about
545-(2,5, 8,11, 14, 17- Hexaoxa- 21-aza-tri cyci ol i , _

[6.8.0. 020,52/% Faabeploldy1% (oigl)ﬁ: ,cq_rggozmd, to produce a cream or ointment having a desired
1,23,25-pe@&%%%%g4-yloxy)-pyridin-2-y11-3-nethy|-2-phenyianino-31-1-pyrinid
i n-4-one “defi ned herein, the term ' subject"refers to an ani nal,
preferably a mpammateutitadsémppiseibey @iy ingertiofradn, bevil o fdiasuirbénfot kketabbj ect  of
treatnment, observation or experinent The ternitherapeutically effective
amount s use¢minbiraion whesinige eaagr inhwlidtlt sPradels BaidBnmbie [T pratdaceut i cal
agent that elicits th i.ol.ogi cal I.Cl sSe L5 ystem
2 el o HaanerRae e sBiRg i Rlge o Rt SRBANS B Lk e LS
doctor or ghheihpssitbidsGhadbe chWilksibntiyTeintd s fiad: bé&wixagittrtoaboditie wiytngat ons  of

t he di sease or disorder beingﬁ;reated:,The ternfsubstituted", as defined
herei n, i netfistiessormelted grecrsufedeediarbating e ehapiieyn molst er oal kyl |
heteroaryl), preferably fromone to five substituen 1 ref.erably from
one to three gh%@ﬁ??%ﬁ%f?P“ﬂﬁg?mﬁég¥%?§ r?H?§6%$§ﬁ% %%m ﬁ%ﬁgﬁ‘§95§uents,

I ndependentidsyrizg gl @ty it Qe tRQphrbStateQ bneSdHisdd 1dd@vhS carrier ingrbhienc ourpasINds  of
the present invention nmay have asymmetric carbon atons. Such di asteroneric
m Xt ur es cdituchie, tmfpar Fvedngd axews.thivalers, surfdievdctvradecnis.dbitkenersmabrsagh t he basi s

of their physical chem cal differences hods own. to those.skilled in
Che art. | OPeBRaHpBE LS MRS SGPa Ry R PP ToRhr Sy oS i e
Enanti oner § 620, e rRSRAGA! 8oy waR ¢ Bidol BBt ReRBARLLRABUbGpHindalr €S i nto a
di astereonric mxture by reaction with an appropriate optically active
conpound (entafhing a @inpolmal Jescribepby Birinnly It trehdimastusradlymereptabindalescharentt i ng (c.
g., hydrolyzing) the individual diastereoners to the correspondi ng pure
enant i onmer 82y 249 bequigrep dbpRrdst on B RARSFGIYE S¥Per eoner ni xtures and pure

enant i oners ag e?a?l??&og%qu'e@%n R drdf fof ﬁ%ﬁ abdlY 810% xin%/ﬂg to about_I RoQAERE "o?-ﬂ)odyt he
conpounds of the present invention can be prepared according to Schene |

depi ct s gewdgialerspntiBatdfd it hetresménof eoapeeHdiart cédi@ionnwertermtivaneboar e not

intended to be limting. Mre specifically, Scheme 1 depicts synthesis of
qui nazol i n&SESPFEAHTE PEAER BPTHEY 6 CEEAYo N HEIMaEH: CVFe PR ATH] es are

descri bed subse ntly t h . Qe al NDLNELL QiscalOand conditions of the
2012/ oo696%%2‘%’#%&1‘}1%“7%&%@0%3‘3‘8%?ﬁﬁg{‘% ‘B“rﬁ’z&{‘é%ﬁaid’t%é:‘?“%ﬁa%v&oéln‘é‘o%bk"i I'Ted in the

art to maken@detss® s@itéh &T NG MBRABOFIILE DIrcatpdi by @hd adesnigfativhef franv eltut on.
Scheme 1 outlines the general procedures one could use to provide conpounds

of the preb@np SPmyefhé enmpofied pes kidrgnne ooy WRIRBFRET 4y Prowtprgpacly about 0.5mg
to about 3.5g per patient per day.

It is understood, however, that the specific dose level for any particular patient will depend

upon a variety of factors including the age, body weight, general health, sex, diet, time of

20



Scheme | _ 4- Chl or 0- 6, 7-di net hoxy- qui nazoline (I a) or

4- Chl oro-6, 7-di nmet hoxy-quinoline (Ib) is commercial avail able or been
prepared by conventional nethods known by those skilled in the art. In step
1 of Scheme Iwonueb&ophilic substitution of la or |b w tarankdiioess2a,
phenol s 2b or thiophenols 2c can be easily acconplished in the presence of
an trial kyfam ne or alkali carbonation(e.g., tricthylam ne, potassium

car bonat e) administtafios r@e & adthinSghtemeratt of otdiomdturybmpngicaand g sgroypsthef
internediate 3 |n,6 and 7 position are renoved by treating the internedi ate
from step IWWW¥hIWﬁ?“HﬁﬂPE P H¢@PY¥-eagent s and procedures. For exanpl e,

bor on L1 br O Ak Ofhel Bpecks il vBathlBhd:hirB it Bl Bhs LAAE IRIMFEALMGE. WO
2012/ 006960PCT/ CN2011/ 077169 In step 3 of Schene™|I. the tused

het er ocycl iigvantidg i s prepared by treatment of the diphenol internediate 4
with the appropriate reagents such as 5 (the |l eaving group RO is tosylate,

brom de or Nigglsdat&):rhi buttiherf¥hdence of an triallcylam ne or al kal
carbonation (e.g., triethylam ne, potassium carbonate). The sel ection of

solvent and reaction tenperature are inportant for high.yields. DVF or HVSO
woul d be- - goodcersi it EEh A Sell e R Rp R be e RSl e 285
Schene |, thepsedysthORytioNhdve tePeMdif sirgct@6 ePRRhdished by hydrogenation

usi ng pal l adium on carbon as catalyst. Alternatively. Zinc powder or Iron

powder reduction of nitro group also is avail able option. The fi nal
step in Schene |, the final am des 9 can berptepared by coupling the
aniline 7 with appropriate acids or correspong 4cid chloride of 8 in the

presence of base such as triethylanm ne, diisopgopytethylam ne. Coupling of
aniline with acid 8 needs to use a coupling’feafent. for exanple, HOBt,
DCC. Schenme 2 An aIternatLVﬁ1r AL he key internediates 7 is
shown in Schene 2. The coupling F? 10 agﬂ?ines 1 la, phenols | |Ib or
t hi ophenols lie yields the correponding eNey internmediates 7. The fused
ring 4-Chloro-quinazotine (10a) , 4-ChlggrRiquinoline (1 G ) or anilines |

| a, phenols | |Ib or thiophenols lie are commercial avail able, known in
literature or wimrginbe conveniently prepared by a variety nmethods Famliar to
those skilled in the art. . chene 3

A is a 5-18 membered ring;

Ry is selected from the group consisting of hydrogen, halogen, substituted or unsubstituted
Cigalkyl, substituted or unsubstituted C;_salkenyl, substituted or unsubstituted C,salkynyl,
substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, substituted or
unsubstituted heterocyclyl, C salkanoyl, C,salkoxycarbonyl, C salkylsulphinyl,
Cisalkylsulphonyl, arylsulphonyl, cyano, nitro, hydroxy, amino, carboxy, oxo, carbamoyl,
Crsalkoxy, Casalkenyloxy, C;salknyloxy, C)salkylthio, N-(Csalkyl) carbamoyl, N,
N-di(Csalkyl) carbamoyl, Cpsalkanoyloxy, Cisalkanoylamino, Cszalkynoylamino, N-(C, galkyl)
sulphamoyl, and N, N-di(C)_salkyl) sulphamoyl;

m is an integer from 0 to 3;

A and A; are each independently selected from =N-, =C (R3)-;

Az is selected from =N-, =C (H)-, and =C (CN)- ;

X is sclected from the group consisting of NRy, CHRzi, O, or S; wherein Ry and Ry are

each independently H or Cisalkyl ;



WO 2012/ 006960PCT/ CN2011/ 077169 An alternative route for the final
products of Formula | is shown in Schenme 3. The coupling of 10 with
ani |l ines 12a, phenols 12b or thiophenols 12e yields the correpondi ng
conpounds of YEOIHA1°  The fused ring 4- Chl or o- qui nazoPFHENPIHYYS? “4- ch

| or o- qui nof ne (10b) or anilines 12a, phenols 1210 or thiophenols 12e are
commerci al avaj l.abl e no in literature o b ORY¥EN] I epar ed
by a variety %iétlwglégtb? gr?nm}{?’ahrdpotg%n’%%gg’én eg i I(F%gﬁ |br7'|’ ﬁﬁg -g?ﬁf,_-Nﬁﬂ{ o éléé)@jr’g'rﬁgbpare
the phar maceuINIGRL, -CORROSIC) NRIR;, N (H:IBCBRI, AN GRHE@) R, ONER ICOIR € (©ORPAHANdS of
Formula (1) or salt thereof as the active ingredient, is intimately adm xed
with a pharnaeell subsiitutedlorerdlkdecor di ng t o conventional pharmaceutica
conpoundi ng tech&iqges, which carrier may take a wide variety of forns
dependi ng of t'H& Form of preparation desired for admnistration (e. g. oral
or parenteral )z s QUictaliog PRA, TRESHS h&dl ymagcept abl e carriers are well
known in the art. Descriptions of sone of these pharmaceutically acceptable
carriers may be found in The Handbook of Pharnmaceutical Excipients,
publ i shed by the Anerican Pharmaceuti & A%sgciation and the Pharnaceuti cal
Soci ety of Great Britain During anykpf%; e processes for preparation of the
conpounds of the present invention, *it may*be necessary and/or desirable to
protect sensitive or reactive groups of any of the nol ecul es concerned.
This may be achi eved by neans of con%pntio al protecting groups, such as
those described in Protective G oups PH¢ ganic Chemistry, ed. J. F. W
MQOm e, Plenup, _Bri@(ﬁaﬁendgraZ@éet&f@orﬁ%h\e/:ﬁou@'c@r%&ﬁngg@ﬂ- dl@%edy%ubwlﬁlﬁd oProtective
Groups in Organic Synthesis, John | ey & Sons, {99 . The protecting groups
may be renpwebbtiatedd cghyenbsitttesoubsaduantd §t-atkenylsivhgituted drodsubkimoted i n t he
art. Adm pistration of the active canpounds, .can_be effected by any

met hod whi Chilasi Gt BaoVh &R e oM AL Pt e skF BRI et T on (e.

g., canceryoelibfohyl, INGS it hRagsy, Lifrh Udehoy ko QMLASYI, €8&kaly, rout es,

i nt raduodenal rouges, parenteral” injection (including intravenous,

subcut aneoUssalkemtieantselihdoxy, Ul tallgghiasSl arlkel) cirhimsil, oh)N-di(Opiakkal)

adm ni stration, etc. The anmount of active ﬂgnpo nd adani?tiﬁgq wll, of
course, betHEpORERRBIYINE GedkEet BB rg-eikEoy BE % N-(Cherligdyaphegods ¢ he
affliction, N Lok mnistration and on the judgenent of the
prescribiHgdp’§ia§%§%?ﬂﬁﬁwgvg?9én effective dosage is in the range of

appr oxi mat el yR0s @dctaigronothapoup ha3y ben(pref erably, from about 0.01 ng to
about 100nmg; and, nore preferably, Fromabout 0.1 ng to about 30 ng) and
may be given at a dosage of from about @i O ng/ kg/ day to about 300 WO
2012/ 0069641PCl | Cl 42011/ 077169 ny/ kg/ gay~g ferably, from about 0.01

ng/ kg/ day to about 100 ng/ kg/day; and, nore preferably, from about 0.1

ng/ kg/ day to about 30 ngy/kg/ day). Foheulgnnposi tion may, for exanple, be
in a formsuitable for oral adm nistration such as a tablet, capsule, pill
powder, sust dfried rel ease fornul ation, solution, or suspension; for
ptu-enteral injection such as a sterile solution, suspension or emulsion;
or for topica \anlnistration such as an ointnment or creamor for rectal
adm ni stratiomap, a suppository. The pharnmaceutical conposition may be in
unit dosage fornms suitable for single adm nistration of precise dosages.
The phar maceiiis@(Rs¢zonposition will include a conventional phiumaceutical
carrier or exci.pient and a conpound according to the present invention as
an active iné?é $§ . In addition, it may include other nedicinal or

phar maceut i cal, ; ageR{ed frofdhd kiliPeon@iddATE R il 6r unsubstinf4AR! @bMinRay §nt er al
adm nistration forns include solutions or suspensions of active conpounds

i n steril enagstecushsobatl onstijtuttdor exanpluedagaeoydy prubpititeher whybsdhitedr

dextrose solutions. Such dosage forns can be suitabl uffered, if desired.
Sui t abl e ﬁhﬁ%ﬁﬁﬁ@u%ﬁ@ﬁ?w%%&W?g¥§mpﬂ6#&@@“Wﬁ¥?¥yd?@ﬁéﬁ?goﬂF“WFPW@Fs, wat er
and vari oys_, i .vents. The pharmaceutical conpositions may, if

desi red, g%ﬁiggﬁﬂggg??#onal i ngredi ents such as flavorings, binders,
excipients and the like. Thus for oral adm nistration, tablets containing
vari ous excipients, such as citric acid,my be enployed together with
various disintegrants such as starch, alginic acid and certain conpl ex
silicates and with binding agents such as sucrose, gelatin and acaci a.
Additionally, lubricating agents such as nagnesi um stearate, sodium |l auryl
sulfate and talc are often useful for tableting purposes. Sol i d
conpositions of a simlar type may al so be enployed in soft and hard filled
gelatin capsules. Preferred materials, therefor, include |actose or mlKk
sugar and hi gh nol ecul ar wei ght pol yet hyl ene gl ycols. Wen aqueous
suspensions or elixirs are desired for oral admnistration the active



5-(4-f luoro-phenyl)-4-o0so-1, 4-di hydro-pyri di ne- 3-car boxyl i caci d13-f | uom 4-
(7,8,70,77,13, 74- hexahydro-6, 9. 12, 75-tetraoxa- 1, 3-di aza-cycl oci od
af b] naphi hal en-4-yl aty)- phenytram de (Pa) WO 20 | 2/ 096960PCT/ CN

2011/ 077169 \Boem2h06960 PCT/CN2011/077169
4- (4- Am no- 2- Al et hyl - pher/oxy) -7, 8,10, 11, 13, 14- hexahydro-6, 9, 12, 15-t et raoxa
-1, 3-di aza-cycl o docl ecal hi napht hal ene 4- Am no- 2- f | uor o- phenol

(1.53g, 12. Oniﬁrmn)i Bagegetierssol foenlS tonl Ocngm oMbt B@ad §r uneubaifich hetersarsidlded 60%
NaH (774nyg, Flﬁ 21 Afteithe n@gture was stirred at roomtenperature
for sever al SURitHiieed WnshbY{URbIRTBHC

4-Chl oro-7, 8, 11@ ala&ﬁ% at%%aﬂ\@%@éﬂé’f@'éﬂb@e%@tgd?fr&ﬁ the group consisting of hydrogen, haj ogen

-tetraoxa-1, 3- di aza- cycl ododecal b]'napht hal ene (2.08g, 6. 7mop in DVF
(40nl) was sabdieded oFhesubgactd Owlkybgtu]bstaumer wsisitstiedd at. 3dﬂ(ﬂ30m $L$stpete<abmre for
1-2 hrs, then diluted with Et OAc and washed with sat'd NaHCO 43x) H20
(1x), sat’ dlnNabéimMi% 38 @PY eﬂ‘bﬁtN&M’)‘MbéﬁLthcéM&é‘f*ﬁsw&"t@gﬂr PHURSHRES to give

crude titl action
wi t hout Fu?}e%pdmgﬁpl %%eéi?) ?grﬁbug’gwy(%g él&%ﬁ/godj)[rt OX[}%MOHW . 7.80 (s,
1H), 7.50 (CSI,galkylkd)lphu%/l@g(lkylbulﬂ'ﬁbnylﬁarﬁﬁilﬁld)dyl @kbg, nﬁro4§b/d¢(bdy @nin@ khrbody, 35 (S,
4H), 3.87 (d, 411), 3.62 (s, 41-1) M5 Cal cd for 401.4, found 402.5.
Step 2. 5- (%49 faIba@md Ghekgro. ﬁm&k@%@%ﬁ %PIIWH?BG byriiithia- 2 CertsgNyl i ¢ arid

13-fhtoro

10, 11, 13, 1}-%ex§)f1vNclb# 81(% %kilﬂ C?Lrgamcgt rcdéatl%mly 3t ?%lkéné)yg% %cl ocl eca[ bl nct ph
t hal en- 4- yl@xadynphieming X-at nslkel) sulphamoyil endaN SUEIE NRIkON s@phamoyl; substituted or

5- (4- Ftuor ophenyl ) - 4- oxo- 1, 4- di hydr opyri di ne- 3-carboxylic acid 8d (.1.

Vied. (Thennsgged Ggsalkgaag. bslz;izl!mﬁﬁ)d C(fan@astlﬂg%i@l%ﬁﬁ%‘hﬁterpﬁvbﬁww%@ DI VIF (56
m‘) wer e a%gs%g)stxt (}JCI 8&& l%étel%b c?'y]I dndnHD dce%Hthll dgc):e% cgt‘l'gne e%%‘ 104 mmol ) at
ice bath tenpera nrtr U urne oaclear
sol ution af t efn &&Ipﬂ@crﬁddkhfb@&imtﬂr m@m Rirthdi@oinPascS atlf foGhetdastoad decktd-fiodn Am
i no- 2- Met hyl - phenoxy) -7, 8, 10, 11. 13, 14- hexahydro-6,9, | 2, 15-

t et r aoxa- 18- géqtipézw%lygpfb@o%é@aﬁb] napht haI ene 7a (7.9g, 32. 5mol ) slowy.
.The reaction Xt léi::ires r?x Sdu}l nt q#hbebeé%ﬁeﬁj d”oxin re?”?‘??lgfﬁ%lrl@bql thy?ro$t ﬁjalms pour ed

i nt o agueous "ol eF " washed
with distild edonat, i lndagmg NE:t&hAAenddd 1, (@, pardhiiechyawxsi | i ca
gel chromat ogrgphy eﬁnﬁt. ng w y Q r%- 5% o#ﬂﬁwboﬁgﬁﬁga(-lchngo obytqalyg Sg as a
l'i ght -yel | Gwvsgthyi. & l(scﬁl.\cgg(Cld,D%y,l Cmmoj(Q&) UGPICmiEP G splieviltagy L9709 allkdl, 1 NVR

400MHz, O 6 13.1 o v 12,6 .1 El), 6 ,

(7. 97- 8. 12%%%(% ag% e‘é@c% (‘%118) 6‘%(% zeﬁf%%@égﬁé?%fi%ﬂunw
7. 78 1 IR0 2 < cyano it} 11 Rt d a

3. 87 g(rjn iV il "ggc b gﬂ% yaloGEiny Bl dg%? v 1&&f5%§l(cf§u%§wgi7 5.
Exanpl e 2 ﬂeter()attylmiend@nyiohqn&wo@fnlyy(f) s)8keayh<ha) OZrdChy)dkmypywdrdhy(Cee)alBymya
rboxylicacidl3 -f Etta ro-4- 9,12, 15 -

t et r aoxa- | “3aleAZallopEl 68’86(27&)3’1’“5“31 r?éé‘ﬁ’%%h‘;y‘&%@ﬁp 29 '(? é%nﬁﬁﬁ%mﬁw [ am de
The desireg, tja%kﬁ’yl%?@?%‘;i?gl(t ﬁ%?h@i%aﬁ&ﬂoﬁ%rﬂ%@qga&ﬁ%yﬁ%!@roaﬁ-?l@@; efce and

conditions as scri be

1- ( 4- Eluor dpheylyheer@eyoyGe ;)2 kahohly At- WXW@MVB aiyH € bordpdsiycarbaniyt hétbroadyed.
Chenz. 2008, 51, 5330-5341 ) used instead of 5-(4- Huorophenyl 4 oxo- 1, 4-
di hydr o- py@@ﬂ%@%d@%wgﬂwc [lgG )l oesy oehoesly %wd%kés‘rsuiem Hy -7 Iselphangling

617. 5. arylsulphonyl, aryl(C, g)alkylsulphonyl, heteroary! (C.5) alkylsulphonyl, heterocyclyl(C )

alkylsulphonyl, aryl, heteroaryl, heterocyclyl, cyano, nitro, hydroxy, amino, carboxy, oxo,
carbamoyl, C\ salkoxy, C; salkenyloxy, C; salknyloxy, Csalkylthio, N-(C\zalkyl) carbamoyl, N,
N-di-(Cisalkyl) carbamoyl, C, salkanoyloxy, C,.salkanoylamino, Cszalknoylamino,
N-(Crsalkyl) sulphamoyl, and N, N-di-(Cysalkyl) sulphamoyl.



Exanple 3 Cyclop ropan e- 1, 1 -dicarboxylicacidl 7aoro-417, 8, 10,11,13 14-h
exahydro 6, 9,12.15-tetraara-1 , 3-(1li aza-cycl ocl odeca /1b aphthaten
| /ami de 41 hi oro-ph enyl haznide The desired title

-4-yl oxy) - phe
conpound i s éV%F%%%W%éd by using the sane sequence and EORENtUBNSI8s
descri bed for Exanple 1 and

1- (4- Fl uor o- phenyt.car bamoyl) - c 0 anecarbox 08,
51, 5330- 5341%1 %’ifée&p‘ieﬁéf?ga'éboﬁ ?Q‘Ef"@ dﬁ%’b%eﬁly“f)(eh‘g kéé 1““2?0 (EDF ufkenst

di hydr o- pyrok thl'ﬁ@(@ &ﬁkﬁl@KWtﬂlﬁRﬁﬂ@stltﬁt’éﬁ YR AQONLIZ s ifdVRONerflly Qe fhstn | H) |
10.08 (s, IN), 11), 2 (i 2H), 7.69 (m 21-1), "7.28-7.51 (m
31-), 7. 19tl(elgnqupzbbtalstm(?Bthds)gemlllieylkyl&z&?lké(rd,, C4kjkyn@l. 62(s, 4H), 1.47 (s,
4H). LC/ Ms Cal cd for 607.6, found 6 le 4 3 - 4-E | a

or 0- pheny1) - 2B eqefeaf?ﬁier@bodrmen&a%w&9%@@@5@%@ &Lﬁdrgaou ~Within

2012/ 006960 @Nﬁc S Hh0% AR sup dependently selected from hal if] h
(7.8,10, 11, Es T e Ay g S e e S P B a ey 1 Do de a7 1naph
t hal en- 4- ylogsaw) fithe hyytbtiamintde, carboxy, carbarhbyg, (@es)iatletl (€14 bikendrPoyayrys
syntheS|zed b¥ usi ng the sanme sequence and conditions as described for
Exanpl e | #OKY- F| uor o- phenyl ) - 2- oxo- i mi dazol i di ne- 1-carboxylic acid (|
Med. Chem 20 e

54-FIuorophen@%?mgéfQéé%Q égﬁﬁnﬁﬁg%bé?b %ggﬁsg%g?%%%@fTﬁﬁglfﬁni%fﬁﬁfcalcd
For (MrHf 6QBoden, dibdtindedcd8n8ibsthixtadPt @bky!, substituted or unsubstituted C,. 8alkenyl

2- (4- Fl uor o- pheny1) - 1, 5-di met hyl - 3- oxo0- 2, 3-dt hydro-1 Hp Yrazole -act rboxyl i

c substituted of unsubstituted C,salkynyl, C).salkanoyl, C . galkoxycarbony Cisalkylsulphinyl,
aricl13-fl X vk i r.a0 di aza-cyc
| ocl oderaj b aﬂgé&%ﬁggé @%ﬁ ot YW %%ﬁy ng%%, ’ggﬁ&ﬁhéaﬁéﬁ?%%thltle

conmpound i 6, gs&a{wegm@dylbzyy a§4dn@ytohg @miﬁmua@@@l@mammdynwon s as
described for Exanple 1

2- (4-Fl uor d- qwfemﬂmmﬂamay n@rﬁhlgﬂmosloesx,&t glianellaryige.d-stlopoplppawe| e

- 4- car boxy 5330-5341 ) used instead of
5- ( 4- Fluorgdﬁéﬁg?ﬁ émh“m%gfnind.h §ﬂ§’ﬁ?ﬁ“@?%%“' carboxylic acid. Il1-1 NMVR
(400MHz, DMSQOp Ao0th&- p%%e&&i: erdbolime8: 59 i{ Rlectblfrom thOGodhavinklfdrmufa 182 (s, |
[1), 7.69 (m 214), 7.28-7.51 (m 411) 19 (m 114), 4.35 (s, 41- 1) 3.87

(d, 4H), 3.62 (s, 4H), 3.47 (s, 3H) )_L€R83H) LC/ 1\ 4S Cal cd for
(h4114) 634. 6, found 634.8. Exanp

2- (4- Fl uor a- phenyl am no) - 5- 15- (7 8 10 }ﬁ X%- hexahydro-6, 9, 12, 15-tetraoxa
-1, 3-di aza-cycl
ododenilblnaphthalen-4-y|ary)-pyr|d|nT%HM&}n; met hyl - 3H pyri m di n- 4- one

Wherein

Qs is selected from the group consisting of substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
Csalkylaryl, substituted or unsubstituted C, galkylheteroaryl, substituted or unsubstituted
Cisalkylheterocyclyl;

R; and Ry are each independently selected from the group consisting of hydrogen, halogen,
substituted or unsubstituted C) salkyl, substituted or unsubstituted C; zalkenyl, substituted or
unsubstituted Cygalkynyl, substituted or unsubstituted aryl, substituted or unsubstituted
heteroaryl, substituted or unsubstituted heterocyclyl, Cisalkanoyl, Ci.zalkoxycarbonyl,
Cisalkytsulphinyl, C, salkylsulphonyl, arylsulphonyl, cyano, nitro, hydroxy, amino, carboxy,
oxo, carbamoyl, Cisalkoxy, Cssalkenyloxy, Cosalknyloxy, Csalkylthio, N-(C,galkyl)
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2- (4- Fl uor o- phenyl am no) - 5- (5- hydr oxy- pyri di n-2-y1) - 3-net hyl - 3H-pyrim di n-4
-one (2.(8g, 7 mol) was dissolved in dry DMF (30nl) to which was added 60%
NaH (774mg, L9o3dimmmdkdso After the m xture was stirred at pro@Nedigmpepat ure
for several mnutes, a suspension of 4-Ch

| oro-7, 8, 10, 11, 13, 14- hexahydro-6, 9, 12, 15-t et raoxa- 1, 3-di aza- cycl ododeca[ b

| - napht hal @rtemp@l, §8N-di(€1-suthyD|clrbhmoydy G «Mofldf{}r:rﬂedu@@ymm The reaction

m xture was_stirred at roomtenperature f uted with

Et 0Ae and WashEHXfMs af@dsa#@i)vé@hawzk)mg Mz% d(@c)a kyé)a?t”pga“f‘\ﬂyﬂ pubsfigyed ogr i ed
Na2SM4 ) d
( ) an bgf?tﬂf%g'@[ o W ,e gstﬁxﬁycportugs%%tytgtgg,& qgé}gh'ette%logrkyf%ﬂ%%ﬁ%g é)gn'sz

fttrther purification't product ,
HVSO) : 9. l&n@ﬂjsnthl&mClgdl@ﬂxe(e'rdtvclﬁll;i) 8 45 (d, lH) 7 84 (s, | H, 7.82 (m
1H), 7.55 (m 31-1), 7.21 nL 5 (s, 4 3.62 (s, 4H).
LCI M5 Cal ed fdl“ apoiher pyefad © OGF@Emonasmd@cn@%éwﬁ%dfrom ¢ group consisting of

5-[ 5- ( 11"3 y g%ﬂ QLgbét'lté 69 gtt Lﬁlbubf?l{m%d {Z A qe*lkyl substltut d or unbubbtltutsd %z galkenyh,v

nazol i n-8-yl'o pyri c tioro- tam no

1-31-1' pyrshrbsnumhdrmén@a@mbd\tmlkynylO:Halkanoyl Cma&o@fbaxfbo:iy O gk aReyhdm
i no) - 5-(5- giydroxy pyrldln -y1l)-3-nmet hyl-3H pyrimidin-4-one (2.18g. 7
mmol ) was ditsdbrlpédiony. myulmmll:cy(a%rmo posirartyi ERINQueabaEH exd 6us e (774ny,

1.9' 3mmol ) . CA atﬂ%x alm gy,a\é\?[%g (%xlir(gllggl.kg&m cffg? %ﬁ@?&iﬁg H{ NOI‘ several

m nut es, spe 'Si°0 or qui naz |ne (2.08g

6. 7mol ) | IN- dlwl qE)kWEca(r%my), vasaadaed, CThranogaetdop0; Mlloddlanings St i rred at
roomtenperature for 1-2 hrs, then diluted wth Et0Ac and WO

2012/ 00696 OBETAB AL TTTY 6T WA ShE i) sérhagoNal | CO (3x), H20 (Ix),

sat'd NaCl (I ! an t din yacy ve crude
title corrpoun dmg‘efﬁre?eg en%?] dk‘f‘? a‘%“se Cgerayf{etc?f 16U d“n Of?,m%%’é%b 90%9 . H N
MR (400MHz, DI V1S0). 9.18 (s 1F1), 8. 60 (1 314), 8.45 (d, 1H), 7.84 (s,
1H), 7.82 (m 1H), 7.55 (m 3H), 7.21s(m| 20}, 4.15 (s, 21-1). LOMS
Cal cd for (M+H)- 485.4, found 485. 9.

o ©O

Formula V

Wherein

Qs is selected from the group consisting of substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
Csalkylaryl, substituted or unsubstituted Csalkylheteroaryl, substituted or unsubstituted
Cisalkylheterocyclyl;

X is selected from the group consisting of NRg, CR7Rs;

R- and Ry are each independently selected from the group consisting of hydrogen, halogen,
substituted or unsubstituted C | salkyl, substituted or unsubstituted C.salkenyl, substituted or
unsubstituted C,salkynyl, substituted or unsubstituted aryl, substituted or unsubstituted
heteroaryl, substituted or unsubstituted heterocyclyl, C, galkanoyl, Ci.salkoxycarbonyl,
Csalkylsulphinyl, Csalkylsulphonyl, arylsulphonyl, cyano, nitro, hydroxy, amino, carboxy,
oxo, carbamoyl, Cpsalkoxy, Cysalkenyloxy, Cisalknyloxy, Ci.salkylthio, N-(C,_salkyl)
carbamoyl, N, N-di(C,salkyl) carbamoyl, C salkanoyloxy, Cisalkanoylamino,

Cisalkynoylamino, N-(Csalkyl) sulphamoyl, and N, N-di(C_salkyl) sulphamoyl; substituted or
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Exampl e 8

5-15-(2,2-Di fluoro-11, 31di oxol o[ 4, 5-gl quiitaZO th-8-yloxy)-pyridin-2-yll-2-
(4-fluorophenyl am no)-3-nethyl-3H pyrim din-4-one

2- (4- FI uor o- pHEHYF & Ho) - 5- (5- hydr oxy- pyri di n-2-y1) - 3- mEERGNBYYTIBy r i i di
n-4-one. (2.18g, 7 mmol) was dissolved in dry DIMF (30nl) to which was
?ggggr S?ZT’ le\d%?ub ttuteé1 H?% %i’y?fmagstl)tuted%r unsub Qﬁec{% qflllf(y%eterociry§ subsjc’ltug:d room

4- Chl or o- 7@b@gltg¢;d¢§3ag(§rhg@myu§1ro 6 9 12 15 tetraoxa-l, 3-di aza- cycl ododeca
[ b] mapht hal ene (2.08 6. 7mmmol ) in dry DVF (40nl) was added. The reaction
m xture was stliprogigr altefert@d)nmb@rmp@ma&zlj?iedépemdemtsziem@fromhl@rgrdm agnedingiof h

Et OAc and hed with s t'd NaFl 1120 aCl 1x), dried

(Na2son)  SRioesna bt el g e et Bt pf BtenBtint and

H:/g f) )her gl'ourbwbh%hﬁmmuwt&ﬂ@ gmﬁ%qu@ a(llg%m%ﬁ,ghl g%Qoféy%ar%%[Jyl d\JM%%D M%ZI f

1E1) 7. 55 (i mlkyBtd)phoril Ziiyl(whphoﬁjﬁkl)cyamkﬁ lﬁaltaxgl a‘mnno (cwbi)‘ey 6@l catbanficgind 521. 6.
nple 9 5 4- Fluortl-phe 0- di hydr o- pyri di ne- 3- carboxyllc acid

a1 310CoRUPS L B AP 8. Gt s N b BRI ot de

2012/ 00696QP, QQ\II%Q

no) - 5- ( 5- hydﬁ)@xy py%%t?‘n-% T)dlkanoyloxﬁ élg%lélg&%%ﬁﬁlpcdp %Q%AO %?02. 189, 7 mmol)

was di ssol Ne((ﬁilkaﬂ(yd)rwlpmm@l(aﬂﬂ)myi di@  whityd hsulpasmaydded 60% NaH (774ng,

19.3mmol ). After the mxture was stirred at roomtenperature for several

mnutes, a Sugbaélﬁglieb?fe%fred embodiment , R4 is selected from the group having formula VI:

4-Chl oro-7, 8,10, 11, 13, 14- hexahydro-6, 9, 12, ,;175 t etraoxa- 1, 3-di aza- cycl ododeca

[ b] - napht haI ene (2.08g, 6.7mmol) in drcy 40mL) was added. The reaction
m xture was stirred at roomtenperature -2 hrs, then diluted with
Et 0Ac and washed with sued NaHCO3 (3% N(*bg() sat' d NaCl (1x), dried

(Na2SO™4), and concentrated in vacuo to/give crude title conpound and
further purification to yield product (3.68g, 90%. 111INPvIR (4001V11-1z,
DVSO) d 13.43 (s, Hi), 12.98 (Ix s, 1Fbyqul8v82 (m 211), 7.97-8.12 (m
211), 8.04-7. 99 (m 2H), 7.78 (m 111), 7.69 (m 2H), 7.42 (d, 211), 7.21
(m 211); 4. 6@? M 411), . LC/ MBS Caled for (114+H) - 515.4, found 5 15.5.
Exanple 10 5 n i, di o oGk ic
XDl 10, = g SRR N0 R A AN o <R
-tetraaya- dmazam&mbtetbh@deﬁmhdmﬁmr tnl;susdnemccft&fcyd@&yu sypltitecydinsabslueed Step |
IWtro-6, 7,

10, 12, 13- Hé)@é‘ky'a"rybﬁ@%m@i of anspestifuirsha-sprbee e b e opunauistifdgdone

| -(6,7,09. hydr o- 5, 8,

11, 14- tet rCl alk%%é%‘zm )?%I ododecen- 2-yl) - et hanone (200 mmol, 51.3 Q)

di ssol ved i n GM RY2QEloh iddi@cddoly Xt il ok ol gadu;{@nmnmlomyc@o@ﬁlmo(g&o% WO
2012/ 006960PCT/ CN2011/ 077169 300mmol , 14nl) was added dropw se to the

cool ed solbulvbltléﬁedcweﬁbumltm%@t@B(yl Sttt er aohlhtiuee. Q9!ka00rvhstitute886 nl) was

th dded d A0 t 0C. ,Ad t d (200
o 6. arpy e ped Sl bR T p e AL U PR bbb Xt bre was
di | uted wipbrosat, %ﬁbb&a@&r&hnﬁﬂglmﬁu&wyaf/m Sllkabdy1XC 20R0%karbSal,. NaHCC3 (4

X 200nt, or until neutral ). The organic er was dried over Na2SO4 and
concent r ateealkyTwphorlide. qmmumenm Bléxﬂmpsft etaho, néeh, Wy drbyDMEInb ocadiove, 22. 59

W th oty G SBRRTE G fu Bl T € B258LBr (LRSI BANEE D ot hyi
acetate | ayeim¥asyoQnge tarkﬁ g zuiln lkh &R 1£QhsiMM usi ng 20%
Et OAc/ hexanesmatl% gave’?a{r}ot )% b?}ﬁ%éRig [tahgﬂ%)gggﬁ%t &% t al dJy| eld is 36g,

(- 609 . 1HzMﬁ@n()ﬂ@ﬁMblzN (U\ﬁ@)/l)Sulﬁha&%y(snd WINHY(C 6D s(lsahamd‘sﬂ,,suﬁxuﬁﬁed(cs 4H)
3.87 (d, 4H 2.71 (s, 3 LC/MS Cal cd for (M H 07 312.3,

found 312 ugsub%tngbc? G- gdf_kyiary subbtltutcd(or unsult;?tltutcd Csalkylhctcroaryl, bubstxtutud or
unsubstituted Cgalkylheterocyclyl;

In another preferred embodiment , Ry is selected from the group having formula VII:
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143-A in0-6, 7,9, 10,12, 13-hexahydr0O-5 ,8,11 ,
14-t etraava- benzocycl ocl utl ecen- 2-y0- et hanone A Mxture of iron
powder (477mmol, 27g), ammoni um acetate (500rnnol, 31Q),
1- (3- Ni tro-6,Wo%110i6dd, 13- hexahydro-5, 8, 11, 14-t et r aoxa- benzaaycboedecen- 2-
yl)-ethanone (120 mmol, 36g), toluene (500ml) and water (500nml) was
refluxed overnight, or until conpletion. The m xture was filtered through
celite and washed with Et0Ac. The organic Rayer was washed with water and
Sat. NaCl, dried over Na2SO4, and concBn gto afford the product, 90%
"H NNW (400MHz, DIVISO) 8 7.82(s, 1H)y 7.1 (s, | HT 5.45 (s, 2H), 4.35 (s,
4H), 3.87 (d, 4H), 3.62 (s, 441), .fi : FN% TUNIS Calcd for (MI1)
2S2.3, found 282.5. Step 3 7,8, 10, 11 9130 141-1 exahyclro-
111-6,9, 12, 15-tetraoxa-1 -aza- cyclodadeﬁ &7%\gﬁphthalen 4- one To a
sol ution of 1-(3-Anino-6,7,9,10, 12, 13- FEX4Hydto- 5, 8, 11, 14-t et r aoxa-
benzocycl ododegghzid- Y4) - ethanone (108mmtd, 29.3g) in DME (700nl) was added
sodi um net hoxi de (432mmol, 23.35g). The m xture was stirred for 30 m nutes.
Et hyl fornate(bﬁﬂﬁmkwdMBm4mngpumammad@@@&wwdutﬁermﬁﬁbdwedwaéb@%ﬁwﬁé@r
over ni ght. diti hOXI be needed if reaction. is not
conpl ete ag SRt B %ﬁefai)’vw%wtf TR pESERGh WRLESH HETPEINEE he
mxture W 20421006860RCENROMLARE L0 AR AL Gtk b tRl BLick QL) and
acidified to neutfral with IM[IC 1. The precipitate was filtered and washed
wi th wat er Cigilkgitbtdroryvigbuo to afford 22g (72% of 7,8,10,11,13,14 Fbxahydro
-1 H6,9, 12, 15 tetraoxa- - odeca b] na |tthaJen -
( 400MHz, HI\/BO) 6 8ar518R (e eaﬂ‘._on?iepfm ﬂ(F ecteffro%lln E@CC(néMl f hy(%og_eél (m

1. H, 4 3%&1()%@11 ﬁfEQntut@d §r7unglq)bt1tﬂl!€|)i Ci. aﬂgﬂ? skttt bl unslag‘umd@lgglﬂeﬁypr (MT)
292. 3, found 292.5 - Fhtoro-442 ro-phenoxy f 10, 11, 13

, 14- hexahydﬂnaﬁmeprmﬁu&ﬁumﬁebﬁabwaLbmﬁamadeyebo@maﬁﬁ@@dﬁmpama@hnhaIene
To a round bottom f| ask equi ppe netic s added

7,8, 10, 11, E?Wﬁ@m¢¢£%ﬁﬂ%ﬁkﬁl?ﬁ@“@“ﬂ?“@ﬂ“W€gP%69ﬁmg é%é Iododeca
[b]naphtha ) i ),

DVE (150 mL)k :anrké’éz%%gb:%ﬁén c‘ar% [S‘ﬁ?h f%ﬂg@ *Ialkylb‘g%}g%gln%‘%’ tbuig%w @M‘El’”h%@%%?rtg fgrle was
stirred at ammemattﬁ»ma,e;&atcuﬂbeméﬂrCl;aﬂkdsnynuiqeﬁcemﬂomyhfﬁblkhyum/ T, salkylthio,

2-di fl uoro4-nitro-benzene (7.57 6nmolL, 1.1e0 was added over a |

i nut e perPd@ﬁv¢€ﬁkﬁﬁ@nﬁﬂuNSNﬁHg @%ﬁBFW@ﬁmﬁﬁsC@%HﬁPﬂP@’éiﬁﬁﬁWbﬁmPWhe 7596of
the MeCN apd d, the resy 0 p

into i ce wat e e ana AR GHO Rl "I GPRESU RS, P ARLEMEL 11
a biotage &ﬂéﬁﬁs@l[ﬁtedﬂ'\%alﬁﬂdb@ﬂ&ub@ﬁt&te&03urﬁt1ﬂ51;)ﬁbteﬂ(ﬁkﬁkﬁﬁéﬂ@&ﬁﬂewbaﬁﬁ@&aﬂ of the
sol vent af forded

4-(2-FIuor@hnbﬁhtﬁﬁhpﬁbﬁb¥7?®¢YB 10, 11, 13 14 hexahydro-6, 9, 12, 15- tetraoxaka

za- cycl odo- dega] b] hth e ) ate an solid 4

1H NVR (400|ng‘ ‘L"ﬂl\%b? é%fp E’C“%‘*‘E'ﬁl)b W“% Cgi‘ﬁ)p co (%163 ?f S“%ﬁ Q“XC 04 (t,
1H), 6.88 {dbslikdied 8- gﬁle(ﬁbst@\l'de orinSDstitted é‘!{!}alkegyl&Zb(tﬁlted‘l@rll}lsubgtlt@@d( s, 4H).
LG M5 Cared for (MtHY 431.4, found 431.5. Step 5 4 -14-, 4m no- 2-

Fl uor o- phe@n%&&nﬂTmsﬁﬁﬁﬁhiynuigumEQﬂ?h@ﬂ@ﬁy@dQK@bm§ﬁﬂ%@fwwmgmdﬁe@ﬂb@ﬂa 1
-aza-eyel odoc To a Y ation reaction
vessel Wasorzimt1 btﬁl“%@)%‘écrﬁ%ﬁ yt[(ﬂﬂ aghaélﬂ&g)?alfoéyci@ (Ll]s"gl%}%%&‘my

14- hexahyd@%@y e%m Iggg%@9§a 1-aza- cyclododecaNnaphthaIene (0. 800g,

1. 6mmof, 1.0 Ft oAc (50nl), MeOFf (50nmil), TEA (5ml) and
10% Pd/ C (20Oﬁgymnmh@mve&&smumasﬂmhahedﬁwmyoﬁempa¢kmydﬁmgﬁwaUUmnaﬂs35ps
overnight. The Pd was Filtered qq the sol vent renoved Hp,giwe. .

4- (4~ Ani nomﬁu P&J%ﬁn@nﬁﬁéﬁwijj‘re?b%‘lm &eirfat%ntla&d Hégge\éeﬁ{)ono vatlous diseases and
dro-6,9,1 t ORCT 7

-1l-aza- cngéggggcgﬂ%fnapﬁgﬁéﬁ%ﬁégggﬂgn of %&%%Q%%&@ég%?%afs}% 3?“33@?§|e|d).
TI - NMR (40@Mﬂmtcd)MSsQ)4£T8KBR, (852, EEBFGFR3IBObI( $x,1roﬂaH) c- S?rc HGF(IR ALK)¢-METO4 (t,
1H), 6.88 (in, 1H), 6.50 %gﬁ 2&?, 5.40 (hr s, (s, . 4F1), 3.87 (d,
4H), 3. 62 RV PARIP AL ERRET 5], arfl qppe w(w@mmm%ltoﬁpcsﬂrfafaavcmd@abeb suchias,

but not limited to, cancer. Since MET and RON kinases have been shown to play a role in the
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Step 6 5-(4-Fhwra-ph enyll-4-exo- 1,4-dihyclro-pyridine-3 -carboxylicacid|
3 Ilitoro-4- (7,8,10, 11 13 , 14-het ahydro-d, 9, 12, 15 n1inara-

1l-aza- cycloclodeca(p% napht hal en- 4-yl ag) - phenyl] _amid

suspensi on of V&2 A or opheny1) - 4- oxo- 1, 4- d|hydropyrld?ﬁBC§”%5?%B§yl|c
acid 8d (J. Med. (hem 2008, 51, 5330- 5341 ) (8.0 g, 34.3 mmol) in

anhydr ous 56 wer e added_ HAI Tl 15. and | t
(18nt, 104%T %’mé?*‘ i OgRed 8 Oé?‘éltddr ?{6‘5 i thﬁ%e‘“mmt d“?i/‘i‘fw%reven“%?‘g t ur ned
into a cleafgQldubdsoundich LS i\ohist Emeﬂmtaceﬁfo&rbﬂmpﬁom@m@a@@wﬂ on

wasadded 4-(4- Am i no- 2- Fl uor o- phenoxy) -7, 8,
0, 11, 13, 14-<hedkiadny diapackri@sdll®; dbsre@iatiaori EMT] -aza-

cycl ododecal b] n t hal ene 7a (7. 32.5 slomﬁ The ion mxture
wes stirred forPes ﬁ dﬂ Peof@mpP%eE HE1 Bkige v/%?nﬁatﬁn Y ARES E TR HoE
sol ution. Uf‘?va?m | cgnla@tjs LRCQﬁdqygdbM@& lfn'ulch% &flid tﬂmhﬁ%omatftbr&'al%ghg | gdoat er,
and dried. The crude product was purified by silica gel chronatography,

el uting w tnieldhom8bratinoMe@bina, mh@ﬂﬂﬁh@ammaﬂgtxmmto@a asirabladsioght tep@ichroinosal i d

(5.99, 40%, nmp 188-190t HP LC purlty 97% |1 H NMR (40 NFIz DVSO) 6 13.13
(s, 1H), 1ferggol(qﬁque§nahgwcy gn¢mal (qﬁlfmtzf_q)tteb logerspgelijen lé' %qyers @c]ggfe Puiggt (m

21 BN okl o ek s .
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(3) . 1-[2-(4-Fluoro-phenyl)-acetyl]-cyclopropanecarboxylic acid [3-fluoro-4-
(7,8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa-1,3-diaza-cyclododeca[b]naphthalen-4-yloxy)-

phenyl]-amide;
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Physi cal Data ( PS/E) e MEFluoro-phenylamino)-5-[5-(7,8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa-1,
3-diaza-cyclododeca[b]naphthalen-4-yloxy)-pyridin-2-yl]-3-methyl-3H-pyrimidin-4-one

(7> . 5-[5-([1,3]Dioxolo[4,5-g]quinazolin-8-yloxy)-pyridin-2-yl]-2-(4-fluoro-phenylam
ino)-3-methyl-3H-pyrimidin-4-one

(8) . 5-[5-(2,2-Difluoro-[ I,3]dioxolo[4,5-g]quinazolin-8-yloxy)-pyridin-2-y{]-2-(4-fluo
ro-phenylamino)-3-methyl-3H-pyrimidin-4-one

(9) . 5-(4-Fluoro-phenyl)-4-ox0-1,4-dihydro-pyridine-3-carboxylic acid [4-([1,3]
dioxolo[4,5-g]lquinazolin-8-yloxy)-3-fluoro-phenylJ-amide

(10) . 5-(4-Fluoro-phenyl)-4-oxo-1,4-dihydro-pyridine-3-carboxylic acid [3-fluoro-4-
(7,8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa- 1 -aza-cyclododeca[bnaphthalen-4-yloxy)-
phenyl]-amide;

(11> . 1-(4-Fluoro-pheny!)-2-oxo-1,2-dihydro-pyridine-3-carboxylic acid
[3-fluoro-4-(7,8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa-1-aza-cyclododeca[b]naphthalen-4-y
loxy)-phenyl]-amide;

(120 . 2-(4-Fluoro-phenyl)-1,5-dimethyl-3-0x0-2,3-dihydro-1 H-pyrazole-4-carboxylic
acid [3-fluoro-4-(7,8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa- 1 -aza-cyclododeca
[b]naphthalen-4-yloxy)-phenyl}-amide;

(13> . 1-[2-(4-Fluoro-phenyl)-acetyl]-cyclopropanccarboxylic acid [3-fluoro-4-
(7.8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa- 1 -aza-cyclododeca[bnaphthalen-4-yloxy)-
phenyl]-amide;

(14) . 3~(4-Fluoro-phenyl)-2-oxo-imidazolidine-1-carboxylic acid [3-fluoro-4-
(7,8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa-1-aza-cyclododeca[b]naphthalen-4-yloxy)-

phenyl]-amide.
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(16) . 5-[5-(2,2-Difluoro-[1,3]dioxolo[4,5-g]quinazolin-8-yloxy)-pyridin-2-yl]-2-(pheny
lamino)-3-methyl-3H-pyrimidin-4-one

(17) . 5-(4-Fluoro-phenyl)-4-oxo-1,4-dihydro-pyridine-3-carboxylic acid
[3-fluoro-4-(7,8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa- 1 -aza-cyclododeca[b]naphthalen-4-y
lamino)-phenyl]-amide

(18) . 5-(4-Fluoro-phenyl)-4-oxo-1,4-dihydro-pyridine-3-carboxylic acid
[3-fluoro-4-(7,8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa- 1 -aza-cyclododeca[bnaphthalen-4-y
Isutfanyi)-phenyl]-amide

(19) . 3-Methyl-2-phenylamino-5-[5-(2,5,7,10-tetraoxa- 14, 1 6-diaza-tricyclo[9.8.0.013, 1
8]nonadeca-1(11),12,14,16,18-pentaen-17-yloxy)-pyridin-2-yl]-3H-pyrimidin-4-one

(200 . 5-[5+(8,9-Dihydro-7H-6,10-dioxa-1,3-diaza-cyclohepta[b]naphthalen-4-yloxy)-py
ridin-2-yl]-2-(4-fluoro-phenylamino)-3-methyl-3H-pyrimidin-4-one

(21) . 2-(4-Fluoro-phenylamino)-3-methyl-5-[5-(9-methy!-8,9,10,11-tetrahydro-7H-6,12
-dioxa-1,3,9-triaza-cyclonona[b]naphthalen-4-yloxy)-pyridin-2-yl]-3H-pyrimidin-4-one

(22) . 2-(4-Fluoro-phenylamino)-3-methyl-3-[5-(7,8,10,1 I -tetrahydro-6,9,12-trioxa-1,3-
diaza-cyclonona[bnaphthalen-4-yloxy)-pyridin-2-yl]-3H-pyrimidin-4-one

(23) . 5-[5-(8,9-Dihydro-7H-6,10-dioxa-1-aza-cyclohepta[b]naphthalen-4-yloxy)-pyridi
n-2-yl]-2-(4-fluoro-phenylamino)-3-methyl-3H-pyrimidin-4-one

(24) . 2-(4-Fluoro-phenylamino)-3-methyl-5-[5-(9-methyl-8,9,10,1 1 -tetrahydro-7H-6,12
-dioxa-1,9-diaza-cyclonona[b]naphthalen-4-yloxy)-pyridin-2-yl}-3H-pyrimidin-4-one

(25) . 2-(4-Fluoro-phenylamino)-3-methyl-5-[5-(7,8,10,11-tetrahydro-6,9,12-trioxa-1-az
a-cyclonona[b]naphthalen-4-yloxy)-pyridin-2-yl]-3H-pyrimidin-4-onc

(26) . 3-Methyl-2-phenylamino-5-[5-(2,5,7,10-tetraoxa- | 4-aza-tricyclo[9.8.0.013,18]no
nadeca-1(11),12,14,16,18-pentaen-17-yloxy)-pyridin-2-yl]-3H-pyrimidin-4-one

(27> . 5-[5-(2,2-Difluoro-[ 1,3]dioxolo[4,5-g]quinolin-8-yloxy)-pyridin-2-y|}-2-(2-fluoro
-phenylamino)-3-methyl-3H-pyrimidin-4-one

(28) . 5-[5-(2,2-Difluoro-[ 1,3]dioxolo[4,5-g]quinolin-8-yloxy)-pyridin-2-yl]-2-(phenyla
mino)-3-methyl-3H-pyrimidin-4-onc
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(29) . 5-(4-Fluoro-phenyl)-4-oxo-1,4-dihydro-pyridine-3-carboxylic acid
[3-fluoro-4-(7,8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa-1,3-diaza-cyclododeca[bnaphthalen
-4-ylamino)-phenyl]-amide

(30) . 5-(4-Fluoro-phenyl)-4-oxo-1,4-dihydro-pyridine-3-carboxylic acid
[3-fluoro-4-(7,8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa-1,3-diaza-cyclododeca[blnaphthalen
-4-ylsulfanyl)-phenyl]-amide

(31) . 5-[5-(2,5,8,11,14,17-Hexaoxa-2 1 -aza-tricyclo[ 16.8.0.020,25 hexacosa-1(18),19,2
1,23,25-pentaen-24-yloxy)-pyridin-2-yl]}-3-methyl-2-phenylamino-3H-pyrimidin-4-one

As defined herein, the term"subject"refers to an animal, preferably a mammal, most
preferably a human, who has been the object of treatment, observation or experiment. The
term”therapeutically effective amounts used herein, means that amount of active compound or
pharmaceutical agent that elicits the biological or medicinal response in a tissue system, animal or
human that is being sought by a researcher, veterinarian, medical doctor or other clinician, which
includes alleviation of the symptoms of the disease or disorder being treated.

The term"substituted”, as defined herein, includes multiple substituents (e. g. , Phe, aryl,
heteroalkyl, heteroaryl), preferably from one to five substituents, more preferably from one to
three substituents, most preferably from one to two substituents, independently selected from the
list of substituents.

The compounds of the present invention may have asymmetric carbon atoms. Such
diasteromeric mixtures can be separated into their individual diastereomers on the basis of their
physical chemical differences by methods known to those skilled in the art, for example, by
chromatography or fractional crystallization. Enantiomers can be separated by converting the
enantiomeric mixtures into a diastereornric mixture by reaction with an appropriate optically
active compound (c. g. , alcohol), scparating the diastercomers and converting (¢. g., hydrolyzing)
the individual diastereomers to the corresponding pure enantiomers. All such isomers, including
diastereomer mixtures and pure enantiomers are considered as part of the invention.

In general, the compounds of the present invention can be prepared according to Scheme 1
depicts general synthetic routes for compounds of the invention and are not intended to be
limiting. More specifically, Scheme 1 depicts synthesis of quinazoline compounds, and quinoline
compounds. Specific cxamples arc described subscquently to these general synthetic
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Scheme 1 outlines the general procedures one could use to provide compounds of the present

invention, for example Z is NRzR; in formula L.
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4-Chloro-6,7-dimethoxy-quinazoline (la) or 4-Chloro-6,7-dimethoxy-quinoline (1b) is

commercial available or been prepared by conventional methods known by those skilled in the

art. In step 1 of Scheme 1, nucleophilic substitution of la or 1b with anilines 2a, phenols 2b

or thiophenols 2¢ can be casily accomplished in the presence of an trialkylamine or alkali

carbonation(e.g., tricthylamine, potassium carbonate).

In step 2 of Scheme 1, both methyl protecting groups of intermediate 3 in 6 and 7 position

are removed by treating the intermediate from step 1 with the appropriate reagents and

procedures. For example, boron tribromide at 0°C for 1 hr and following 4 hr at room

tempcrature.
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intermediate 4 with the appropriate reagents such as 5 (the leaving group Ry is tosylate, bromide
or iodidate) with the existence of an trialkylamine or alkali carbonation (e.g., triethylamine,
potassium carbonate). The selection of solvent and reaction temperature are important for high
yiclds. DMF or DMSO would be a good choice as a solvent for this rcaction.

[n step 4 of Scheme 1, the reduction of nitro group is accomplished by hydrogenation using
palladium on carbon as catalyst. Alternatively, Zinc powder or Iron powder reduction of nitro
group also is available option.

The final step in Scheme 1, the final amides 9 can be prepared by coupling the aniline 7 with
appropriate acids or corresponding acid chloride of 8 in the presence of base such as triethylamine,
diisopropylethylamine. Coupling of aniline with acid 8 needs to use a coupling reagent, for

example, HOBt, DCC.

NH
NH, Ro)n\/\( 2
(Rein~—Z AN
ool TR O
J J
step 6 N 7

(Rﬂm (Ry)m
Scheme 2
An alternative route for the key intermediates 7 is shown in Scheme 2. The coupling of
10 with anilines 11a, phenols 11b or thiophenols 11c yields the correponding the key inter-
mediates 7. The fused ring 4-Chloro-quinazoline (10a) , 4-Chloro-quinoline (10b) or anilines
11a, phenols 11b or thiophenols 11c are commercial available , known in literature or may be

conveniently prepared by a variety methods familiar to those skilled in the art.
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or"Nt----- ¢ g ’6 24 2- (44: Iuoro phenylarnlno) BPFHEFH9UW7WQ
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coupling of 10 with anilines 12a, phenols 12b or thiophenols 12¢ yields the correponding

compounds of Formula I. The fused ring 4-Chloro-quinazoline (10a) , 4-Chloro-quinoline
(10b) or anilines 12a, phenols 12b or thiophenols 12¢ are commercial available , known in

literature or may be conveniently prepared by a varicty methods familiar to thosc skilled in the

art.

To prepare the pharmaceutical compositions of this invention, one or more compounds of
Formula (I) or salt thereof as the active ingredient, is intimately admixed with a pharmaceutical
carrier according to conventional pharmaceutical compounding techniques, which carrier may
take a wide variety of forms depending of the form of preparation desired for administration (e. g.
oral or parenteral). Suitable pharmaceutically acceptable carriers are well known in the art.
Descriptions of some of these pharmaceutically acceptable carriers may be found in The
Handbook of Pharmaceutical Excipients, published by the American Pharmaceutical Association
and the Pharmaceutical Society of Great Britain During any of the processes for preparation of the
compounds of the present invention, it may be necessary and/or desirable to protect sensitive or
reactive groups on any of the molecules concerned. This may be achieved by means of
conventional protecting groups, such as those described in Protective Groups in Organic
Chemuistry, ed. J. F. W. McOmie, Plenum Press, 1973; and T. W. Greene & P. G. M. Wuts,
Protective Groups in Organic Synthesis, John Wiley & Sons, 1991. The protecting groups may be
removed at a convenient subsequent stage using methods known in the art.

Administration of the active compounds can be effected by any method which enables
delivery of the compounds to the site of action (e. g. , cancer cells). These methods include oral
routcs, rectal routes, intraduodenal routes, parenteral injection (including intravenous,
subcutaneous, intramuscular, intravascular or infusion), topical administration, etc. The amount
of active compound administered will, of course, be dependent on the subject being treated, on
the severity of the affliction, on the manner of administration and on the judgement of the
prescribing physician. However an effective dosage is in the range of approximately 0.001 mg to
about 300 mg (preferably, from about 0.01 mg to about 100mg; and, more preferably, from about
0.1 mg to about 30 mg) and may be given at a dosage of from about 0.001 mg/kg/day to about 300
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The composition may, for example, be in a form suitable for oral administration such as a
tablet, capsule, pill, powder, sustained release formulation, solution, or suspension; for parenteral
injection such as a sterile solution, suspension or emulsion; or for topical administration such as
an ointment or cream or for rectal administration as a suppository. The pharmaceutical
composition may be in unit dosage forms suitable for single administration of precise dosages.
The pharmaceutical composition will include a conventional pharmaceutical carrier or excipient
and a compound according to the present invention as an active ingredient. In addition, it may
include other medicinal or pharmaceutical agents, carriers, adjuvants, etc.

Exemplary parenteral administration forms include solutions or suspensions of active
compounds in sterile aqueous solutions, for example aqueous propylene glycol or dextrose
solutions. Such dosage forms can be suitably buffered, if desired.

Suitable pharmaceutical carriers include inert diluents or fillers, water and various organic
solvents. The pharmaceutical compositions may, if desired, contain additional ingredients such as
flavorings, binders, excipients and the like. Thus for oral administration, tablets containing
various excipients, such as citric acid may be employed together with various disintegrants such
as starch, alginic acid and certain complex silicates and with binding agents such as sucrose,
gelatin and acacia. Additionally, lubricating agents such as magnesium stearate, sodium lauryl
sulfate and talc are often useful for tableting purposes.

Solid compositions of a similar type may also be employed in soft and hard filled gelatin
capsules. Preferred materials, therefor, include lactose or milk sugar and high molecular weight
polyethylene glycols. When aqueous suspensions or elixirs are desired for oral administration the
active compound therein may be combined with various sweetening or flavoring agents, coloring
matters or dyes and, if desired, emulsifying agents or suspending agents, together with diluents
such as water, ethanol, propylene glycol, glycerin, or combinations thereof.

The therapeutic compounds may also be administered to a mammal other than a human. The
dosage to be administered to a mammal will depend on the animal species and the disease or
disorder being treated. The therapeutic compounds may be administered to animals in the form of
a capsule, bolus, tablet or liquid drench. The therapcutic compounds may also be administered to
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ro-6,9, 12, 15-tetraoxa- 1, 3-di aza- c%cl 0 docilecar, blnadph hal en- 470¥1I ar ai nol)l- phe
nyl | - ani de animals by injection or as an implant. Such formulations dre prepdred in a conventiohal manneri

accordance with standard veterinary practice. As an alternative the therapeutic compounds may

be administered with the animal feedstuff and for this purpose a concentrated feed additive or

premix may be prepared for mixing with the normal animal feed.

An example of use of the invention is a method of treating a epidermal growth factor

receptor (EGFR) tyrosine kinase or vascular endothelial growth factor receptor (VEGFR)

tyrosine kinase mediated disorder in a subject in need thereof comprising administering to the

subject a therapeutically effective amount of any of the compounds or pharmaceutical

compositions described above. In a preferred embodiment, the method relates to the treatment of

cancer such as brain, lung, squamous cell, bladder, gastric, pancreatic, breast, head, neck,

oesophageal, prostate, colorectal, gynecological or thyroid cancer.

EXAMPLES

The following Examples are provided to better illustrate the present invention. All parts
and percentages are by weight and all temperatures are degrees Celsius, unless explicitly stated
otherwise. The following abbreviations have been used in the examples: ATP, Adenosine
triphosphate; DMF, N,N-Dimethylformamide; DMSQ, Dimethyl sulfoxide; EtOAc, Ethyl acetate;
GSR, Glutathione-S-Transferase; Crk, CT10 (Chicken Tumor Retrovirus 10); min, Minute; h,
Hour; rt, room temperature; SDS, Sodium Dodecyl Sulfate; SDS-PAGE, Sodium Dodecyl

Sulfate PolyAcrylamide Electrophoresis Gel; TLC, Thin layer chromatography.

EXAMPLES
Example 1
5-(4-Fluoro-phenyl)-4-oxo-1,4-dihydro-pyridine-3-carboxylic acid [3-fluoro-4-

(7.8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa-1,3-diaza-cyclododecalb Jnaphthalen-4-yloxy)-

H

N
) “r@@
OU o O .
SN

phenyll-amide (9a)

[O O
Q O N/)
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5-(4-Fluoro-plicnyl)-4-exo-1, 4-di hycl ro-pyridine-3-carboxylic acid
[3-111uoro-4-(7,8,10,11, 13, 14- hexahyd ro-6, 9, 12, 15-tetraoxa-1, 3-di aza-cyc
t o dodecal bl ngphibalsen- 4- yl sal t hrayl )-p henyTham de 0 Hpi/c88Q90210 ., , N H
ole 633.5 31 5-[5-(2,5,8,1 1 ,14,17-Hexaoxa-2 | -aza -tricycl of
16. 8. 0. 020, 25l | aexacosa-1( | 13), 19, 21, 23, 25- pent aen-24-yl oxy)-py rid
i n-2-y1] - 3-net hyl- 2- phenyl am no3H pyri m di n-4-one tp al ol P-

Step L.

4-(4-Amino-2-Methyl-phenoxy)-7,8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa-1,3-diaza-cyclo

dodecalblnaphthalene

4-Amino-2-fluoro-phenol (1.53g, 12. Ommol) was dissolved in dry DMF (30ml) to
which was added 60% NaH (774mg, 19.3mmol). After the mixture was stirred at room
temperature for several minutes, a suspension of 4-Chloro-7,8,10,11,13,14-hexahydro-6,9,12,15
-tetraoxa-1,3-diaza-cyclododeca[bjnaphthalene (2.08g, 6.7mmol) in dry DMF (40ml) was added.
The reaction mixture was stirred at room temperature for 1-2 hrs, then diluted with EtOAc and
washed with sat'd NaHCO; (3x), H;O (Ix), sat'd NaCl (Ix), dried (Na;SQy4), and concentrated in
vacuo to give crude title compound (2.68g,-100%) which was used in the next reaction without
further purification. 'H-NMR (400MHz, DMSO): 8.58 (s, 1H), 7.80 (s, 1H), 7.50 (s, 1H), 7.04
(t, 1H), 6.50 (dd, 2H), 5.40 (br s, 2H), 4.35 (s, 4H), 3.87 (d, 4H), 3.62 (s, 4H). LC/MS Calcd for
(M+H)" 401.4, found 402.5.
Step 2. 5-(4-Fluoro-phenyl)-4-oxo-1,4-dihydro-pyridine-3-carboxylic acid [3-fluoro-4-(7.8,
10,11,13,14-hexahydro-6,9,12,15-tetraoxa-1,3-diaza-cyclododecalb Jnaphthalen-4-yloxy)-phen

yvilj-amide

To a suspension of 5-(4-Fluorophenyl)-4-oxo-1,4-dihydropyridine-3-carboxylic acid &d
(J. Med. Chem. 2008, 51, 5330-5341 ) (8.0g, 34.3 mmol) in anhydrous DMF (56 mL) were
added HATU (15.65 g, 41.2 mmol) and i-PrNEt (18 mL, 104 mmol) at ice bath temperature
under nitrogen. The mixture turned into a clear solution after being stirred for 3min. To the
solution was added 4-(4-Amino-2-Methyl-phenoxy)-7.8,10,11,13,14-hexahydro-6,9,12,15-
tetraoxa-1,3-diaza-cyclododeca[bnaphthalene 7a (7.9g, 32.5mmol) slowly. The reaction
mixture was stirred for 3h at room temperature and was poured into aqueous | N HCT solution.
The solid that formed was filtered, washed with distilled water, and dried. The crude product
was purified by silica gel chromatography, eluting with 1-5% of MeOH in CH,Cl; to obtain 9a
as a light-yellow solid (5.9g, 40%), mp 188-190°C. HPLC purity 97%; 'H NMR (400MHz,
DMSO) ¢ 13.13 (s, 1H), 12.68 (brs, 1H), 8.62 (m, 2H), 7.97-8.12 (m, 2H), 8.04-7.99 (m, 2H),
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k NyN as, Nup o 656.7 PHARVACOLOG CAL TESTI NG The foll ow ng assays
demonstrate that certain conpounds of the present invention potently

inhibit c-Met phosphorylation in cells, potently inhibit c-Mt in vivo, and
denonstrat e AYEWIHWpBHhdent anti-tunor activity in certaf’ﬁ“%%%’d‘r’é‘f(’t’ nodel s.
Bi ol ogi cal Assays The ki nase domain (LCD) of human c- Met (from Gy 966

to Ser 139 CBl ., N ) i nt I 5 tor
(I'nvitroge 78@5‘ }%)0%899“6%}% %’ﬁ‘e(dlp—i @p%gl ?[E)Cﬁ)e?g ﬁf(éégt ?s ’rans s dinto
Bacul ovi r ug da ikl RG (H1+B3C6 15%; Bakd di24067" system (I nvitrogen). SF9 cells
are infected wth the reconbi nant baculovints. The infected cells are

harvested by centrifugation and the cell pellet is collected and stored at
-80C Cel | sEapmpltysed in buffer A WD 2012/ 006960PCT/ CN20 | 1/ 077169 (40mNI

t ri s( hydr oXy#gthyBamimbmetdhan®diqydroe)yidipd317bByyBO0NMNI aNACt , 20%glyder ol ,
and 10mMNl  im3 d@zol )4-h&ek tirEy 9aL.es-auexhorgent zedoand/bgept hiuleagedorxy)-

Super nat anb,g.af/&qipcubat ed with nickel-nitrilotriacetic (N -NTA) resin and

| oaded onto a colum. Proteins are eluted with _buffer B (buffer A plus 0.3M
i m dazol e) and c-Met contai ni ng fractl ons ar ?] pbol ed together, |oaded onto
a Super dex123456789200 col urm ( Arer shi Pi scataway, NJ), eluted
wth buffer C (40mMIris, ptl7.5, 25 oan % gl ycerol). HG-
Stinulated Met (pY1349) NC E-H460 Ce I-based EL TS A NCT- H460 cells
(purchased from ATCC) are Eul turgd i nRPM 1640 media (Tnvitrogen)

suppl emented w th 10% Fet abgBowne”Sgfrum (FBS) and plated (prior to

becom ng 70% conf | uent) in 9\6—'<I\B| | flat-bottomplates at a density of

20,000 cells p 04 v C ni ght
T acel | cal tots Sriednle Sriheloh KBenlhy BEkul LSRRG R LG
and al | owegesteatibaehindp®: 1 hed pl(at:ewm};h@lyf)md@vm mglhymawrmgleeh@rmylicsaow e
washed with 2 volunes of a Reduced Serum Media (RSM (RPM 1640 nedi a

suppl ement €d Mid hC"@?"G%qﬁESW ABI0ep34leppiad iftcadhel |S4¢tF lypaatheny8oero-bf- RSM

i s added tg@, each of th i ncubated for
2.5 hours ?Hvé"%‘% ﬁf%ﬂ&?‘g cubac?\gs%ﬁ:d QE’Ig d%lgggd?o\t}m'g?ﬁﬁigrrpounds
Conmpound inhibitors are first solubilized at OMNI in 100%DVS0 and t hen
diluted to.100u Mw th 2% DVSO RSM Subsequent |y corrpound serial dil uti ons
(1: 3) are pt&p %d over a 100uMto 0.0051tM rang re dosed w t he
addi tion ofy@rrefe-édrmystitdyét ock t ¢Cr oduceBafhf‘VﬁéI”ﬁ)IIR/éj é%ﬁ%@ﬁ‘t"ﬁh‘f’f’on of
0. 4% and &, pi haf-reooapolifdicconcedpdatibbripbibsen anhge)-Pervweeri®0 and 0. 00 1

Ti M Af t err4dosinghanyblamétnpounds the cells plates are gently agitated to

m x and then allowed to incubate for 30mrm| aicell culture incubator.
After dose conpletion, the cells are Nwi the addition of 204
per well of Hepatocyte G owth Factor ) at c;a f - concentration of
100ng/ mL in R&M (all wells gkxcgpt M wells are stinulated, MN wells are
dosed with 204 RS M. After 10m clibation in a cell culture i ncubat or,
the liquid is renmoved fromgheo ate wells, and the cells are lyscd by

the addition of 504 of ice-cofd Meso Scal e Di scovery124456789 (MBT),
Gai t hersburg, Maryland) I X Lysis Buffer (150 mM NaCl, 20mN1 Tris, pl-17.5,

| mM EDTA, 1M ghbyl.enei@! 65pbuddat 5@@&%&& Jagh@,m@éagm%&{uwc AR TENARR4567"
X-100) suppl enented w th Phosphat ase | 11 "and Protease inhibitors

(Si gma, Stdesdribed $or BADmpleAf taed 1HYS llsar(apheR}/ lcgrbam@Oriyaloptegareygheabc amé (.
transferred to _and caé)tured on a NISD L2 4567390:}{11It Eﬁot h9 X\D
2012/ 00696¢ECTE XL 02077469 3ThBPE 1 BRShpI¥ceE rophenyl)- Zoo-1

dihydro-pyridine-3-carboxylic acid. 'H NMR (400MHz, DMSO) 6 10.33 (s, 1H), 10.08 (s, [H),
8.56 (m, 1H), 7.82 (m, 2H), 7.69 (m, 2H), 7.28-7.51 (m, 3H), 7.19 (m, 2H), 4.35 (s, 4H), 3.87 (d,
4H), 3.62 (s, 4H), 1.47 (s, 4H). LC/MS Caled for (M+H)™ 607.6, found 607.7.

Examplc 4

3-(4-Fluoro-phenyl)-2-oxo-imidazolidine-1-carboxylic acid [3-fluoro-4-
38



(Counts -

Bl anks) Activity (91 Control) Mean SD* 30847 29 6- 0.2nM

29068 25 5

WO 2012/006966 PCT/CN2011/677169
(7,8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa-1,3-diaza-cyclododecalbnaphthalen-4-yloxy)-

phenyl]-amide
H [

F. N N N
TrrrCL
O—,O O F
( P
Q O N/)
./

The desired title compound is synthesized by using the same sequence and conditions as
described for Example | and 3-(4-Fluoro-phenyl)-2-oxo-imidazolidine-{-carboxylic acid (/.
Med. Chern. 2008, 51, 5330--5341 ) uscd instcad of
5-(4-Fluorophenyl)-4-0x0-1.,4-dihydro-pyridine- 3-carboxylic acid. LC/MS Caled for (M+H)™
608.6, found 608.8.

Example5
2-(4-Fluoro-phenyl)-1,5-dimethyl-3-ox0-2,3-dihvdro-1H-pyrazole-4-carboxylic
acid{3-fluoro-4-(7.8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa-1,3-diaza-cyclododecalb]
naphthalen-4-vloxy)-phenyl|-amide

/
N
Sy
o) © ©° F
Eo o Y
Q O N/)
o/

The desired title compound is synthesized by using the same sequence and conditions as
described for Example 1 and 2-(4-Fluoro-phenyl)-1,5-dimethyl-3-0x0-2,3-dihydro-{ H-pyrazole
-4-carboxylic acid (J. Med. Chem. 2008, 51, 5330-5341 ) used instead of 5-(4-Fluorophenyl)-4-
0x0-1,4-dihydro-pyridine-3-carboxylic acid. 'H NMR (400MHz, DMSO) & 10.93 (s, H),
8.59 (s, 1H), 7.96 (d, 1H), 7.82 (s, 1H), 7.69 (m, 2H), 7.28-7.51 (m, 4H}, 7.19 (m, 1H), 4.35 (s,

4H), 3.87 (d, 4H), 3.62 (s, 4H), 3.47 (s, 3H), 2.71 (s, 3H). LC/MS Caled for (M+H)™ 634.6,

found 634.8.

Example 6
2-(4-Fluoro-phenylamino)-5-[5-(7,8,10,11,13, 14-hexahydro-6,9,12,15-tetraoxa-1,3-diaza-cycl

ododecalbnaphthalen-4-yloxy)-pyridin-2-yl[-3-methyl-3H-pyrimidin-4-one
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2-(4-Fluoro-phenylamino)-5-(5-hydroxy-pyridin-2-y!)-3-methyl-3H-pyrimidin-4-one

(2.18¢g, 7 mmol) was dissolved in dry DMF (30ml) to which was added 60% NaH (774mg,
19.3mmol). After the mixture was stirred at room temperature for several minutes, a suspension
of 4-Chloro-7,8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa-1,3-diaza-cyclododeca[b]-naphthal
ene (2.08g, 6.7mmol) in dry DMF (40ml) was added. The reaction mixture was stirred at room
temperature for 1-2 hrs, then diluted with EtOAc and washed with sat'd NaHCO; (3x), H>O (Ix),
sat'd NaCl (Ix), dried (Na;SOy), and concentrated in vacuo to give crude title compound and
further purification to yield product (3.68g, 90%). '"H-NMR (400MHz, DMSO): 9.18 (s, 1H),
8.60 (m, 3H), 8.45 (d, 1H), 7.84 (s, 1H), 7.82 (m, 1H), 7.55 (m, 3H), 7.21 (m, 2H), 4.35 (s, 4H),
3.87 (d, 4H), 3.62 (s, 4H). LC/MS Calcd for (M+H)™ 587.6, found 587.9.

Example 7
5-[5-([1,3 [Dioxolo[4,5-gJquinazolin-8-yloxy)-pyridin-2-yl|-2-(4-fluoro-phenylamino)-3-methy

[-3H-pyrimidin-4-one

QT

O N¢I
2-(4-Fluoro-phenylamino)-5-(5-hydroxy-pyridin-2-yl)-3-methyl-3H-pyrimidin-4-one

(2.18g, 7 mmol) was dissolved in dry DMF (30ml) to which was added 60% NaH (774mg,

19.3mmol). After the mixturc was stirred at room temperature for scveral minutes, a suspension

of 8-Chloro-[1,3]dioxolo[4,5-g]quinazoline (2.08g, 6.7mmol) in dry DMF (40ml) was added.

The reaction mixture was stirred at room temperature for [-2 hrs, then diluted with EtOAc and
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washed with sat'd NaHCOj; (3x), H,O (Ix), sat'd NaCl (Ix), dried (Na,SO4), and concentrated in
vacuo to give crude title compound and further purification to yield product (3.68g, 90%).
'H-NMR (400MHz, DMSO): 9.18 (s, I1H), 8.60 (m, 3H), 8.45 (d, 1H), 7.84 (s, IH), 7.82 (m,
1H), 7.55 (m, 3H), 7.21 (m, 2H), 4.15 (s, 2H). LC/MS Caled for (M+H)™ 485.4, found 485.9.

Example 8
5-15-(2,2-Difluoro-[1,3 [dioxolo[4,5-g lquinazolin-8-vioxy)-pyridin-2-yl[-2-(4-fluoro-phenylami

no)-3-methyl-3H-pyrimidin-4-one

F P ~N
F><o N/)
2-(4-Fluoro-phenylamino)-5-(5-hydroxy-pyridin-2-yl}-3-methyl-3H-pyrimidin-4-one

(2.18g, 7 mmol) was dissolved in dry DMF (30ml) to which was added 60% NaH (774mg,
19.3mmol). After the mixture was stirred at room temperature for several minutes, a suspension
of 4-Chloro-7,8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa-1,3-diaza-cyclododeca[b]-naphthal
ene (2.08g, 6.7mmol) in dry DMF (40ml) was added. The reaction mixture was stirred at room
temperature for -2 hrs, then diluted with EtOAc and washed with sat'd NaHCO: (3x), H,0 (Ix),
sat'd NaCl (Ix), dried (Na;SOy), and concentrated in vacuo to give crude titlc compound and
further purification to yield product (3.68g, 90%). 'H-NMR (400MHz, DMSO): 9.18 (s, 1H),
8.70 (m, 3H), 8.55 (d, 1H), 7.84 (s, 1H), 7.82 (m, 1H), 7.55 (m, 3H), 7.21 (m, 2H). LC/MS
Calcd for (M+H) 5214, found 521.6.

Example 9
S-(4-Fluoro-phenyl)-4-oxo-1,4-dihvdro-pyridine-3-carboxylic acid [4-({1,3 [dioxolo

[4,5-g lquinazolin-8-yloxy)-3-fluoro-phenyl|-amide
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2-(4-Fluoro-phenylamino)-5-(5-hydroxy-pyridin-2-yl)-3-methyl-3H-pyrimidin-4-one

(2.18g, 7 mmol) was dissolved in dry DMF (30ml) to which was added 60% NaH (774mg,
19.3mmol). After the mixture was stirred at room temperature for several minutes, a suspension
of 4-Chloro-7,8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa-1,3-diaza-cyclododeca[b]-naphthal
ene (2.08g, 6.7mmol) in dry DMF (40ml) was added. The reaction mixture was stirred at room
temperature for 1-2 hrs, then diluted with EtOAc and washed with sat'd NaHCOs (3x), H,0 (Ix),
sat'd NaCl (lx), dried (Na;SQy), and concentrated in vacuo to give crude title compound and
further purification to yield product (3.68g, 90%). 'H NMR (400MHz, DMSO) J 13.43 (s,
1H), 12.98 (br s, 1H), 8.82 (m, 2H), 7.97-8.12 (m, 2H), 8.04-7.99 (m, 2H), 7.78 (m, 1H), 7.69
(m, 2H), 7.42 (d, 2H), 7.21 (m, 2H); 4.65 (s, 4H), . LC/MS Calcd for (M+H)" 515.4, found

515.5.

Example 10
5-(4-Fluoro-phenyl)-4-oxo-1,4-dihydro-pyridine-3-carboxylic acid [3-fluoro-4-
(7,.8,10,11.13, 14-hexahvdro-6,9,12,15-tetraoxa-1-aza-cyclododecalbnaphthalen-4-yloxy)-phe

nyl[-amide

Step |
1-(3-Nitro-6,7,9,10,12, 1 3-hexahydro-3,8,11, 1 4-tetraoxa-benzocyclododecen-2-yl)-ethanone

1-(6,7,9,10,12,13-Hexahydro-5,8,11,14-tetraoxa-benzocyclododecen-2-yl)-cthanone

(200 mmol, 51.3 g) dissolved in DCM (750ml) and the mixture cooled to 0°C. Nitric acid (90%,

42



30524 28

10 - 0.2pM 28866 25 5 29012 21

WO 2012/006960 PCT/CN2011/077169

300mmol, 14ml) was added dropwise to the cooled solution over 20 minutes. Sulfuric acid
(96.2%, 300mmol, 8.75 ml) was then added dropwise over 40 minutes at 0°C. Additional nitric
acid (200 mmol, 9.4ml) was added dropwise over 20 minutes. The reaction mixture was diluted
with water (300ml) and wash with water (3 X 200ml), Sat. NaHCO: (4 X 200ml, or until
neutral). The organic layer was dricd over Na,SO4 and concentrated. The crude mixture was
recrystallized with DMF to give 22.5g of the nitro product. The DMF layer was concentrated
and recrystallized with ethyl acetate to give additional 8.75g of the product. The ethyl acetate
layer was concentrated and purified on silica column using 20% EtOAc/hexanes to gave another
4.75g of the product. Total yield is 36g, (-60%). 'H NMR (400MHz, DMSO) 4 7.82 (s, 1H),
7.61 (s, 1H), 4.35(s,4H),3.87 (d, 4H), 3.62 (s, 4H), 2.71 (s, 3H). LC/MS Caled for (M+H)"

312.3, found 312.5.

Step 2

1-(3-Amino-6,7,9.10,12,13-hexahvdro-53,8.11, [ 4-tetraoxa-benzocyclododecen-2-vi)-ethanone

A Mixture of iron powder (477mmol, 27g), ammonium acetate (500mmol, 31g),
1-(3-Nitro-6,7,9,10,12,13-hexahydro-5,8,11,14-tetraoxa-benzocyclododecen-2-yl)-ethanone
(120 mmol, 36g), toluene (500ml) and water (500ml) was refluxed overnight, or until completion.
The mixture was filtered through celite and washed with EtOAc. The organic layer was washed
with water and Sat. NaCl, dried over Na SO, and concentrated to afford the product, 90%.

'H NMR (400MHz, DMSO) 8 7.82 (s, 1H), 7.61 (s, H), 5.45 (s, 2H). 4.35 (s, 4H), 3.87 (d, 4H),
3.62 (s, 4H), 2.71 (s, 3H). LC/MS Calcd for (M+H) 282.3, found 282.5.

Step 3
7.8,10,11,13, 14-Hexahyvdro-1H-6,9,12, [ 5-tetraoxa- [ -aza-cyclododecalb] naphthalen-4-one

To a solution of {-(3-Amino-6,7,9,10,12,13-hexahydro-5,8,11,14-tetraoxa- benzocyclo-
dodecen-2-yl)-ethanone (108mmol, 29.3g) in DME (700ml) was added sodium methoxide
(432mmol, 23.35g). The mixturc was stirred for 30 minutes. Ethyl formate (540mmol, 44ml) was
added and the mixture was stirred overnight. (Additional sodium methoxide may be needed if

reaction is not complete as monitored by LC/MS.) After the reaction was completion, the mixture
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was diluted with water (40ml) and acidified to neutral with 1M HC1. The precipitate was filtered
and washed with water, dried in vacuo to afford 22g (72%) of 7,8,10,11,13,14 Hexahydro
-1H-6,9,12,15-tetraoxa- | -aza-cyclododeca[b]naphthalen -4-one. 'H NMR (400MHz, DMSO) &
8.58 (s, 1H), 7.52 (s, 1H), 7.22 (s, 1H), 7.12 (m, [H), 4.35 (s, 4H), 3.87 (d, 4H), 3.62 (s, 4H).
LC/MS Caled for (M+H) 292.3, found 292.5.

Step 4
4-(2-Fluoro-4-nitro-phenoxy)-7,8,10,11, 13,1 4-hexahvdro-6,9, 12,1 5-tetraoxa- [-aza-cyclododeca

[b]naphthalene

To a round bottom flask equipped with a magnetic stir bar was added 7,8,10,11,13,14-
Hexahydro-[H-6,9,12,15-tetraoxa- 1 -aza-cyclododeca[b]naphthalen-4-one (12.2g, 43.3mmol,
1.0eq. ), acetonitrile (150ml), DMF (150ml) and cesium carbonate (28.2g, 86.5mmol, 2.0eq).
The mixture was stirred at room temperature for 30 minutes at which time I, 2-difluoro-
4-nitro-benzene (7.57g, 47.6mmoL, 1.1eq) was added over a 10 minute period. After 2 hours the
reaction was complete at which time 75% of the McCN and DMF was removed and the
resulting solution was poured over into ice water. The solid was filtered and dried and further
columned with a biotage system. The eluent was 1:3 ethyl acetate/hexane. Removal of the
solvent afforded 4-(2-Fluoro-4-nitro-phenoxy)-7,8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa-
l-aza-cyclodo-deca[b]naphthalene as a pale green solid (7.4g, 41% yield). 'H-NMR (400MHz,
DMSO): 8.58 (s, 1H), 7.80 (s, 1H), 7.50 (s, 1H), 7.04 (t, IH), 6.88 (m, 1H), 6.50 (m, 2H), 4.35
(s, 4H). 3.87 (d, 4H), 3.62 (s, 4H). LC/MS Calcd for (M+H) 431.4, found 431.5.

Step 5
4-(4-Amino-2-Fluoro-phenoxy)-7,8,10.11, 13, 14-hexahydro-6,9, 12,1 5-tetraoxa- [ -aza-cyclodode
cafb]naphthalene

To a par hydrogenation reaction vessel was 4-(2-Fluoro-4-nitro-phenoxy)-7,8,10,11,13,
14-hexahydro-6,9,12, 1 5-tetraoxa-1-aza-cyclododeca[b]naphthalene (0.800g, 1.6mmol, 1.0 eq. ),
DMF (50ml), EtoAc (50ml), MeOH (50ml), TEA (5m!) and 10% Pd/C (200mg). The vessel was
placed on the par hydrogenator at 35psi overnight. The Pd was filtered and the solvent removed

to give 4-(4-Amino-2-Fluoro-phenoxy)-7.8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa
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-1-aza-cyclododeca[b]naphthalene as an off yellow solid (0.78g, 99% yield). 'H-NMR
(400MHz, DMSO): 8.58 (s, 1H), 7.80 (s, 1H), 7.50 (s, 1H), 7.04 (t, IH), 6.88 (m, 1H), 6.50 (m,
2H), 5.40 (br s, 2H), 4.35 (s, 4H), 3.87 (d, 4H), 3.62 (s, 4H). LC/MS Calcd for (M+H)™ 401 .4,

found 401.5,

Step 6
5-(4-Fluoro-phenyl)-4-oxo- 1, 4-dihvdro-pyridine-3-carboxylic acid [3-fluoro-4-
(7.8,10,11,13,14-hexahydro-6,9,12, [ 5-tetraoxa-1-aza-cvclododecafb] naphthalen-4-vioxy)-
phenvl]-amide

To a suspension of 5-(4-Fluorophenyl)-4-oxo-1,4-dihydropyridine-3-carboxylic acid 8d

(/. Med. Chem. 2008, 51, 5330-5341 ) (8.0 g, 34.3 mmol) in anhydrous DMF (56mL) were
added HATU (15.65g, 41.2mmol) and i-Pr:NEt (18mL, 104mmol) at ice bath temperature under

nitrogen. The mixture turned into a clear solution after being stirred for 5 min. To the solution
was added
4-(4-Amino-2-Fluoro-phenoxy)-7,8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa-1-aza-

cyclododeca[blnaphthalene 7a (7.9g, 32.5mmol) slowly. The reaction mixture was stirred for 3h
at room temperature and was poured into aqueous 1N HCI solution. The solid that formed was
filtered, washed with distilled water, and dried. The crude product was purified by silica gel
chromatography, eluting with 1-5% of MecOH in CH;Cl; to obtain 9a as a light-yellow solid
(5.9g, 40%), mp 188-190°C. HPLC purity 97%; 'H NMR (400MHz, DMSO) ¢ 13.13 (s, 1H),
12.68 (br s, 1H), 8.62 (m, 2H), 7.97-8.12 (m, 2H), 8.04-7.99 (m, 2H), 7.78 (m, 1H), 7.69 (m,
2H), 742 (d, 2H), 7.21 (m, 2H); 6.89 (m, 1H), 4.35 (s, 4H), 3.87 (d, 4H), 3.62 (s, 4H).

LC/MS Calcd for (M+H) 616.6, found 616.5.

Example 11
1-(4-Fluoro-phenyl)-2-oxo-1,2-dihydro-pyridine-3-carboxylic acid [3-fluoro-4-
{7.8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa-1-aza-cyclododecalbnaphthalen-4-yloxy)-

phenyl]-amide
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The desired title compound is synthesized by using the same sequence and conditions as
described for Example 6 and 1-(4-Fluorophenyl)-2-oxo-1,2-dihydropyridine-3-carboxylic acid
used instead of 5-(4-Fluorophenyl)-4-oxo-1,4-dihydro-pyridine-3-carboxylic acid. LC/MS
Calcd for (M+H) 616.6, found 616.5.

Example 12
2-(4-Fluoro-phenyl)-1,5-dimethyi-3-0x0-2,3-dihydro-1 H-pyrazole-4-carboxylic acid
[3-fluoro-4-(7,8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa-1-aza-cyclododecalb] naphthalen

-4-yloxy)-phenyl[-amide

/
N
HoJl
i@f”ﬁ’“@
O O
— O F
[O O. x
s
Q O N
./

The desired title compound is synthesized by using the same sequence and conditions as
described for Example 6 and 2-(4-Fluoro-phenyl)-1,5-dimethyl-3-ox0-2,3-dihydro-1H-
pyrazole-4-carboxylic acid used instead of 5-(4-Fluorophenyl)-4-oxo-1,4-dihydro-pyridine-3-
carboxylic acid. 'H NMR (400MHz, DMSO) d 10.93 (s, 1H), 8.59 (s, 1H), 7.96 (d, 1H), 7.82
(s, 1H), 7.69 (m, 2H), 7.28-7.51 (m, 4H), 7.19 (m, 1H), 6.46 (m, 1H), 4.35 (s, 4H), 3.87 (d, 4H),
3.62 (s, 4H), 3.47 (s, 3H), 2.71 (s, 3H). LC/MS Calcd for (M+H) 633.6, found 633.8.

Example 13
1-[2-(4-F luoro-phenyl)-acetyl]-cyclopropanecarboxylic acid [3-fluoro-4-

(7,8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa-1-aza-cyclododecalb naphthalen-4-yloxy)-

phenyl[-amide

e
&

e
o O
O
o o N
[o 0 N
./
The desired title compound is synthesized by using the same sequence and conditions as

described for Example 6 and [-(4-Fluoro-phenylcarbamoyl)-cyclopropanecarboxylic acid

used instead of 5-(4-Fluorophenyl)-4-oxo-1,4-dihydro-pyridine-3-carboxylic acid. 'H NMR
46
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(400MHz, DMSO) ¢ 10.33 (s, 1H), 10.08 (s, 1H), 8.56 (m, 1H), 7.82 (m, 2H), 7.69 (m, 2H),
7.28-7.51 (m, 3H), 7.19 (m, 2H), 6.88 (m, 1H), 4.35 (s, 4H), 3.87 (d, 4H), 3.62 (s, 4H), 1.47 (s,
4H). LC/MS Caled for (M+H) 606.6, found 606.7.

Example 14

3-(4-Fluoro-phenyl)-2-oxo-imidazolidine-1-carboxylic acid [3-fluoro-4-
(7,8,10,11,13,14-hexahvdro-6,9,12,15-tetraoxa-1-aza-cyclododecalbnaphthalen-4-yloxy)-

F. H N/—_—\N
T T CL

phenyl[-amide

/ \ O
C 00
O O N/

7/

The desired title compound is synthesized by using the same sequence and conditions as
described for Examplc 6 and 3-(4-Fluoro-phenyl)-2-oxo-imidazolidine-1-carboxylic acid  used
instead of 35-(4-Fluorophenyl)-4-oxo-1,4-dihydro-pyridine-3-carboxylic ). LC/MS Caled for

(M+H) 607.6, found 607.7.

Ex Physical Data (MS)
Chemical Name Structure
No (M+H)”
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c 5719
15 o 0 521.2
SN
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-pyrimidin-4-one F><O NA
H
5-[5-(2.2-Difluoro-[1,3]dioxolo[4,5-g NYN
L0
N
Jquinazolin-8-yloxy)-pyridin-2-yl}-2- /Cr\ﬁ/(]( ~
I NG 503.2
(phenylamino)-3-methyl-3H-pyrimid
E O N
in-4-one F><O N/)
5-(4-Fluoro-phenyl)-4-oxo-1,4-dihyd R’
M
ro-pyridine-3-carboxylic acid j©/
17 — °° F 615.6
[3-fTuoro-4-(7,8,10,11,13, 14-hexahyd o O S
Eo 0 N
S

10-6,9.12,15-tetraoxa- 1 -aza-cyclodod

16
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eca[b]naphthalen-4-ylamino)-phenyl]

-amide

5-(4-Fluoro-phenyl)-4-oxo-[,4-dihyd §
- H%
ro-pyridine-3-carboxylic acid U i
YamY ? ° e F
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18 C D\/j 632.9
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19 | 0.013.18]nonadeca-1(11),12,14,16,18 <o o SN 5558
A
- -17- —ovridin-2-y11-3H- N
pentaen-17-yloxy)-pyridin-2-yl]-3H Q ©
pyrimidin-4-one
H
5-[5-(8,9-Dihydro-7H-6,10-dioxa-1,3 N\\rN
|
-diaza-cycloheptafb]naphthalen-4-ylo N ! 7 AN F
20 o 0o 513.6
xy)-pyridin-2-y1]-2-(4-fluoro-phenyla
Bee
mino)-3-methyl-3H-pyrimidin-4-one o N/)
2-(4-Fluoro-phenylamino)-3-methyl- NYﬁ
LT
5-[5-(9-methyl-8,9,10,1 I-tetrahydro- N ] NS F
o O
21 7H-6,12-dioxa-1,3,9-triaza-cyclonon . P Ky 556.9
a[b]naphthalen-4-yloxy)-pyridin-2-yl \/\0 N/)
J-3H-pyrimidin-4-one
2-(4-Fluoro-phenylamino)-3-methyl- NY“
|
5-[5-(7.8,10.1 | -tetrahydro-6.,9, 12-trio AN I U F
o ™ o}
22 xa-1,3-diaza-cyclononafblnaphthalen o 543.6
O/\/ XN
-4-yloxy)-pyridin-2-yl]-3H-pyrimidin \/\O N/)

-4-one

48




17936 37 9 17427 31

WO 2012/006960

1070

23

5-[5-(8,9-Dihydro-7H-6,10-dioxa-1-a
za-cyclohepta[b]naphthalen-4-yloxy)
-pyridin-2-y1]-2-(4-tfluoro-phenylami

no0)-3-methyl-3H-pyrimidin-4-one

2-(4-Fluoro-phenylamino)-3-methyl-
5-[5-(9-methyl-8,9,10,1 1 -tetrahydro-
TH-6,12-dioxa-1,9-diaza-cyclononal
blnaphthalen-4-yloxy)-pyridin-2-yl]-

3H-pyrimidin-4-one

25

2-(4-Fluoro-phenylamino)-3-methyl-
5-[5-(7,8,10,11-tetrahydro-6.9,12-trio
xa-l-aza-cyclonona[b]naphthalen-4-y
loxy)-pyridin-2-yl]-3H-pyrimidin-4-0

ne

3-Methyl-2-phenylamino-5-[5-(2,3,7,
10-tetraoxa-14-aza-tricyclo[9.8.0.013
I 8nonadeca-1(11),12,14,16,18-pent
aen-17-yloxy)-pyridin-2-y1]-3H-pyri

midin-4-one

3-[5-(2.2-Difluoro-[1,3]dioxolo[4,5-g
Jquinolin-8-yloxy)-pyridin-2-y1]-2-(2
-tfluoro-phenylamino)-3-methyl-3H-p

yrimidin-4-one

5-[5-(2,2-Difluoro-[1,3]dioxolo[4,5-g
lquinolin-8-yloxy)-pyridin-2-y1]-2-(p
henylamino)-3-methyl-3H-pyrimidin

-4-one

PCT/CN2011/077169

512.6
o]

~N/\/o L 555.6
o N7

O/\/o \ 5423
\/\o N

5543

520.3

502.4

49




28 -

0.214M 30 11 793 O

WO 2012/006960 PCT/CN2011/077169

5-(4-Fluoro-phenyl)-4-oxo- 1,4-dihyd H _
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PHARMACOLOGICAL TESTING

The following assays demonstrate that certain compounds of the present invention
potently inhibit c-Met phosphorylation in cells, potently inhibit c-Met in vivo, and demonstrate
dose dependent anti-tumor activity in certain xenograft models.

Biological Assays

The kinase domain (KD) of human ¢-Met (from Gly 966 to Ser 1390, NCBI NM_000245)
is cloned into a pFastBacuM STIHT vector (Invitrogen, Carlsbad, CA). The His- c-Met KD
construct is transposed into Baculovirus DNA using a Bac-to-Bac'Z*%™ system (Invitrogen).
SF9 cells are infected with the recombinant baculovirus. The infected cells are harvested by

centrifugation and the cell pellet is collected and stored at -80°C. Cells are lysed in buffer A
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(40mM tris(hydroxymethyl)aminomethane (Tris), pH7.5, S00mM NaCl, 20% glycerol, and
10mM imidazole). Cell lysates are homogenized and centrifuged. Supernatants are incubated
with nickel-nitrilotriacetic (Ni-NTA) resin and loaded onto a column. Proteins are eluted with
buffer B (buffer A plus 0.3M imidazole) and c-Met containing fractions are pooled together,
loaded onto a Superdex'#**"*200 column (Amershan Bioscience, Piscataway, NJ), cluted
with buffer C (40mM Tris, pH7.5, 250mM NaCl, and 10% glycerol).

HGF Stimulated Met (pY 1349) NCI-H460 Cell-based ELISA NCI-H460 cells (purchased
from ATCC) are cultured in RPMI 1640 media (Invitrogen) supplemented with 10% Fetal
Bovine Serum (FBS) and plated (prior to becoming 70% confluent) in 96-well flat-bottom
plates at a density of 20,000 cells per well in 80uL volume. The cells are then incubated
overnight in a cell culture incubator (5% CO,, 95% Relative Humidity (RH) and 37°C) and
allowed to attach to the plate. The following morning the cells are washed with 2 volumes of a
Reduced Serum Media (RSM) (RPMI 1640 media supplemented with 0.5% FBS). After
removal of the last wash, 80uL. of RSM is added to each well of the cell plates. The cell plates
are incubated for 2.5 hours in a cell culture incubator, and then dosed with compounds.
Compound inhibitors are first solubilized at 10mM in 100%DMSO and then diluted to 100uM
with 2% DMSO RSM. Subsequently compound serial dilutions (1:3) are prepared over a
100uM to 0.005uM range. Cells are dosed with the addition of 20uL of compound stock to
produce a final DMSO conccntrétion of 0.4% and a final compound concentration dosc range
between 20 and 0.001uM. After dosing with compounds the cells plates are gently agitated to
mix and then allowed to incubate for 30min in a cell culture incubator. After dose completion,
the cells are stimulated with the addition of 20uL per well of Hepatocyte Growth Factor (HGF)
at a final concentration of 100ng/mL in RSM (all wells except MIN wells are stimulated, MIN
wells are dosed with 20ul. RSM). After [0min incubation in a cell culture incubator, the liquid
is removed from the cell plate wells, and the cells are lysed by the addition of 50uL of ice-cold
Meso Scale Discovery'#*%™ (MSD, Gaithersburg, Maryland) IX Lysis Buffer (150 mM NaCl,
20mM  Tris, pH7.5, ImM EDTA, ImM ethylene glycol tetraacetic acid, and
1%TRITON'#" X_100) supplemented with Phosphatase I and [I and Protease inhibitors
(Sigma, St. Louis, MO). After lysis at RT for 30min the lysates are transferred to and captured
on a MSD'™ Muylti-Spot 96-well
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Table 1
Mean Activity
Example Counts (Counts - (% Mean SD*
Blanks) Control)
30847 29 B )
6-0.2uM 290638 25 5
29093 21
30429 27
8-02uM 28728 24 5
28830 20
28364 18
9-02uM 27649 19 1
28738 20
30524 28 _ -
10-02uM 28866 25 5
29012 21
32582 36
I1-0.2uM 31407 35 2
32035 34
34234 44
20-0.2uM 32073 39 8
31716 33
31741 33
21-0.2uM 29384 27 9
28830 20
1008 0
1-0.2uM 50 0 0
895
20248 43
31-0.2uM 17936 37 9
17427 31
1070 1
28 -0.2uM 30 L 1
793 0
23448 97
23600 98
CONTROL 23217 100 3
24600 102
24829 103
982
BLANK
822

4-spot PhosphoMet plate that is BSA-blocked (at 30mg/mL Block A in [X Tris Wash
Buffer) and then washed one time with Tris Wash Buffer . After 2 hours capture (at RT) the
lysates are removed from the MSD'#*™ plate and the plate is washed with IX Tris Wash
Buffer. After blotting, 25uL of 5nM Sulfo-Tag Anti-Total Met antibody (detection antibody,
MSD'"#*%7 wrepared in [X Tris Wash Buffer supplemented with 10 mg/mL BSA and 0.1%

123456789

Blocker D-R (MSD'#*%)) is added to the wells of the MSD plate. After 1 hour
capture (at RT) the MSD'?#™ plate wells arc washed with [X Tris Wash Buffer, and then
150uL of X Read Buffer T (with surfactant, MSD'* 136789y is added. Immediately after the
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addition of the Read Buffer, the plates are analyzed with a SECTOR 6000 MSD'**%® [mager
plate reader. Relative IC50 values are determined using MSD activity units by calculating
percent inhibition with respect to on-plate "MIN" and "MAX" controls and then fitting the
percent inhibition values and ten-point dose response data to a four-parameter logistic equation.
This assay has a Minimum Significant Ratio (MSR) of 2.06. For all exemplificd compounds the
IC50 values are less than 0.2uM (Tablel). For example, the average (n=6) [C50 value (50%
inhibitory concentration ) of Example 1 in this assay is 0.0352uM, indicating it potently inhibits
c-Met phosphorylation in cells.

c-Met in vivo target inhibition assay

S1 14 cells (licensed from PHS, over-express both human HGF and human c-Met) are
cultured in a growth media (Dulbecco's Modified Eagle Mcdium) supplemented with 10% fetal
calf serum and expanded. Cells are harvested and washed twice with phosphate buffered saline
and 2X10° cells are mixed with equal volume of BD Matrigel™ matrix (BD Bioscience,
Franklin, NJ), and injected subcutaneous ly into the flank of nude mice (athymic nude, from
Harlan, Indianapolis, IN). At day 8 after implant, compounds (formulated in 10% acacia or 1%
carboxymethylcellulose/0.5% sodium lauryl sulfate/0.05% antifoam as suspension) are
administered to animals by oral gavage at 50mg/kg. Animals are sacrificed at 2 hours post dose,
and tumors are harvested and stored frozen until needed.

Frozen tumors arc pulverized using motar-pastel. The pulverized tissues arc transferred to
a tube containing Lysing Matrix D beads (MP Biomedicals, Solon, OH) and 600uL lysis buffer
(RIPA buffer, containing 50mM Tris-HCI, pH7.4, 150mM NaCl, 1%NP-40, 0.5%sodium
deoxycholate, 0.1%SDS, from Boston Bioproducts). A FastPrep' 2% Cell Disrupter (MP
Biomedicals) is used to disrupt the tissue and lyse the cells. Lysates are passed through a 20
gauge needle and transferred to a clean tube. Protein concentration is determined by Bradford
method. Tumor lysates arc loaded onto MSD'**%® phosphor-Mect ELISA plates and
phosphor- c-Met level is determined using the same protocol as H460 cell-based ELISA. For all
exemplified compounds the Sl 14 in vivo inhibition values are equal or greater than 50% at the
dosc of 50mg/kg. For example, Example 1 is a potent inhibitor of ¢c-Met phosphorylation with
an EDsg value (dose that produces 50% inhibition in tumor of 2.9mg/kg, indicating it is a potent

¢c-Met inhibitor in vivo.
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carci noma cel | § MaliG Kijiras. 8., &pihdedt ilInCogkt Resed 19373638t e)03andailnW6st ed
subcut aneous |y _ontao the rear fl ank of i c nude mce. Testing conpound
i s prepared P4 ﬁ%ﬂéﬁ’ﬁ‘rg}gr‘efﬁt ar\;gﬁ?@éﬁgiéﬂ'é?%g%gm ni stered by oral gavagc
when tunors are eg4Abli SE0F7 Ak, 8%y Ald Blends TR! @O 1odhummol T esponse I's
determ ned by tunor volune neasurenent perforned twi ce a week during the
course of treat mentHY. TUnQruhvol brplH. ndakbChiconR{s%/g44084d 1 7,20Di t1on) i s

cal cul ated by conparing treated groups. to a vehicle control group. Body
wei ght is takehca@mporherdhe peslHuRRipn BF PEGrRYY (muipid Bothserasets!
Exanpl e 1 denonstrates excellent dose dependent anti-tumor activity in

t hese nodels. For exanple, when dosed at 30 ng/kg (oral (PO), bi-daily
(BID) x 35), Exanple | is able to cause 59% growth inhibition of L1871MG
tunors. At 60 ng/ kg dose (PO, BEDx35), 82%growth inhibition is achieved.
At 120ng/ kg dose (PO, BID x3 5), 92% growth inhibition reaches. c- Met
rel evant tunors and xenograft nodels c-Met overexpression is a commn
feature for many human tunors, including |ung, breast, colorectal, gastric,
renal, pancreatic, head and neck (1,2). c-Met activating nmutations in the
ki nase domain are inplicated as the cause for several tunors, such as



4. Lcc, JH., Han, SU, Cho, H et al. Oncogene 19: 4947-4953, 2000. 5.
Ma, PC, Kijima, T., Maulik, G et al. Cancer Res 63 : 6272-6281, 2003. 6.
Park, Ws., Dong, SM, Kim SY. et al. Cancer Res 59 : 307-310, 1999. 7.
Schmdt, L., Jybyi2bifbsy Chen, F., etal. Nat Cenet 16: 68pédcniiPir7168 Zou,
HY., Li, Quhua.. Lee, JR, et al. Cancer Res 67: 4408-4417, 2007 The
conpounds of the present invention are preferably fornul ated as

phar maceut i calmposiciopQs ntdiaded Bl atest @redesbyloat preferdablyysuct canguotiesns dbdii
preferably, such conpositions are for oral adm nistration. Such

phar maceut i c@ikl wenpyEiion sweh a@mﬁﬁemb@é@wnb@mﬁﬂ%p@ﬁw@ forergsife thersamae |

Kk th tS
prrnCy (A “BRIATET af o St B R on SRR AP P

The conpoundsH QR MA . @e[lmdad, e ageneriat by, \efdkeablisuag 04e1998). WheeoreiRdsage f
range. For exanpl e, dosages per day nornmally tall within the range of

about | ny t@r@bblﬁtamm@crﬁbf@tf‘f@tta'lcoalqialvd@@égcfﬁngéf er abl y 1ngto 150 ny
total daily dos pr ef er abl t ot al

i nst ances dosag‘g eéi‘f‘@?%d%alg%\/\?ef ﬂ%’ 'f%'\%g EE' Fﬁlt{‘m?e e Offag égeﬁl%to 33?1 OQﬂay be
nore than adgguall 8ailyMabd, Bretdfat®t NAL (BB t5thi dally H@%Qﬁ@reg@fe@zﬁ)lmﬂlglﬂﬁwm

enpl oyed. The above dosage range i's not intended to [imt the scope of the
i nvention i noahgeilwalyse. Irtsomellﬂlstatneeswnebgp stvelotelotvatte lower lamibointhe eforeshié ramgarpound
actual |l y adm ni stere{ti1 %Jg g ter ned ﬂbﬂ 1 ﬁ‘&%ph%( C|a |n t cf b ht of
Lhe rel evant ™8 PO eS8 nEIC ARG e “LbRERT 1o 8 terplouaf bt ke
chosen rout g,Qf;c 2408 ﬂ'n§tt1ﬁt@ﬁdeg%hrﬁxhﬁe AGHASH hCAMIIANN 28F wEPIRRURSderstood

adm ni st ered, ghe age, weight, and response of the individual patient, and
the severit ycha fihet dneuptadfi tl@mohrposrwmmlim admlkm)czt@ ¥al 00 6@@@@@@!&2&&13/1% iO% 7169
THE CLAI M5 V\ha is claine f.or %)dul e Mei k%nase
activity acclt'th h@fs ?E‘ore‘ﬁbdr“ﬁﬁf"&mﬁta‘(%)'?f?d%& Hﬁcow%tf’ [ (g thosen fotte

phar maceut i %@hlwbn%&fem%%au«ﬁ%&&pouﬁa&rc@h@omﬁ@wﬁme&a tRE QL wgn tREt&RInse
Wherein, Ais a 5-18 nber ed dna;

of the 1nd1v1dual patient, and the severity of the patient's symptoms.
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is selected fromthe group consisting of hydrogen, hal ogen, substituted or
unsubstituted & _sal kyl, substituted or unsubstituted C _sal kenyl,
substituted o, Jsihakd tuted Cs_sal kynyl, substituted orpgﬂémﬁt/dﬁ §ed
aryl, substituted or unsubstituted het eroaryl substituted or unsubstituted
het erocyclyi, C sallcanoyl, G gal koxycar bonyI , sal kyl sul phonyi ,

aryl sul phonyhr ceysang, nitro, hydroxy, am no, carboxy, oxo, carbanoyl,

Ci sal koxy, C2_8al kenyl oxy, C2 sal knyl oxy, C _sal kylthi o, ci ubanoyl,

car banoyl , t 6al kanoyl oxy, Cl sal kanoyl am no, diial kynoyl am no,

N-(C _sal ky% hakig Fi3iTd or N,N-di (G _iialkyl) sul phanoyl; mis an integer
from0O to 3; Al and A2 |u-e each independently selected from=N or

R2 is sel ect edif rgromptunt &droganlatidg d-kiat lanmse hlyﬂv;ty adEN;dirrgl\lﬁFQrmuN-l' , -0R5,
-NRS5R6, -S(0)0.2R5, -SO2NRS5R6, - CO2R5, - C(O0)NRSRG, -1 N(R3) SO2RS,

-N(125) C(0)R6, - N(R)COR2R6, -C(0)R5, or sub f‘ or unsubstituted tower
al kyl ; wherein R5 and R6 are each |ndepen jen |y selected fromthe
group consisting of hydrogen, substituted orxin¥gbstituted C _sal kyl,
substituted or unsubstituted C2.8al ken hstituted or unsubstituted
C.2_8al kynyl, substituted or unsd'B%’f‘W substituted or
unsubstituteci heteroaryl, substitut ed o bstl tuted heterocyclyl, C
(.8al kanoyl, C _sal koxycarbonyt, Cl sakkxl SP| phi nyl, C _sal kyl sul phonyl ,
aryl sul phonyl, cyano, nitro, hydroxy, amno, carboxy, WO

2012/ 00696 0PCTHLNZ A LLHEL 1162 c %S salE iy BARDW vate@r pRIdk@XNeredE2_8al keny- 1 oxy, C,
sal knyl oxy, Chol kylthio, N (Cd _sal kyl) carbanoyl, N, Ndi (Cf Kal kyl)

car banoyl, Q 8¥hiamoyl oxy, Qsal kanoyl am no, C3:2al kynoyl am no, X-(C/

sal kyl) sul pha kyl) sul phanoyl; substituted or

unsubs: tit ut edggafjgé%\l‘l’?e‘?lgrréfﬁmcsubstl tuted or unsubstit uted

G _sal Kyl her Qs Qadcihi froff the bS] édnbik@tk 0@ hydtDsed DSl d dehllsakbiifdiedi bbb ligbied ocycl yl .
nis an integer fromO to 4, A3 is selected from=N, =C(1-)-, or =C(CN) - ;

X is sel ect%dalkylowbith@e@wompib@mmsd €t taﬁ@nﬁfsuhmtﬂed @*Rsubstltgtedé?n safynyher ei n

R20 and Itsl are each nde nden H, or l.ected from NR3R4
or group hay Py gy Hﬂﬂuh“‘l“ft% éthPth or uns“qlilm%hgtgfoé’cy? éﬂbsfl%%ot‘ he group

consi sting uqzubm&%@g&&ocﬁg@% 8&11«%@91 O/ . HasHRBLh UL %Q@Mh%zlh}hut ed or

unsubstituted C,_sal kenyl, 'substitufed or unsubstituted 8al kynyl ,
substi t ut edl@arlk)dn@hbs)tumylbtepho@hlsalakamﬁ;d hycs‘opbsumtnuicadm@y omn,s:absmpjzlut ed

G _ol koxycar bonyl ,  Q sal kyl sul inyl, C 8aik suI | sul phonyl ,
cyano, nit rcosani‘?i?&r%ﬁ}ke“é]r?ﬁ‘hc? ’Bﬁgﬁyﬁ?ﬁy?l %m‘l%ah%é '“t’bg%‘é Eé\i

C2sal kenyl QRW‘E 3 %l)%ﬁlbg&\!)})ﬁ(@%k n%lo%akkéélktnn aml% (@gaﬁﬁllo_lfwn)nocﬁr(@ Wll)’

N, Ndi ( Chsal ky rrbano kanoy oxy, sal kanoylanm no

C2. 8al kynoyllammgl, of\N(I\Gt‘hl:S@,[gkI}(M)} sdphaplegiioyl , or N, N-ditC _ sal kyl ) sul phanoy
l; R9 and R10 are each independently selected fromthe group

consi sting of M5B8 {1426t €M Br° dnsubstituted C t_sal kyl, substituted or
unsubstituted Q 8al kenyl, substituted or unsubstitut ed C2_8al kynyk
substituted oM umsfbst bichtiz&’dpaﬁyﬂtly ssladysd fromt=ed oorCasubst i t ut ed het er oal yk
substituted or unsubstituteci heterocyclyl, Ch8alkanoyl,

Ct . sal koxycar lRQB)éElect@@@fhkH'félélo&hkrﬂMiome@yLs@hkNICSU—N@thRs1-N(RVR6 -S(0)02Rs,
aryl sul phonyl i R4 is selected fromthe groups haying forrmula H,

formul a | V;:SA:0ReRY d-QURs.f-6r@IRaR Y/ N(RFSTRBf, mi(Ra)C/OIRs, - N(R5)COzR6, -C(O)Rs, or
substituted or unsubstituted lower alkyl; wherein
Rs and R¢ are each independently selected from the group consisting of hydrogen,
substituted or unsubstituted C, zalkyl, substituted or unsubstituted C; galkenyl, substituted or
unsubstituted C,galkynyl, substituted or unsubstituted aryl, substituted or unsubstituted
heteroaryl, substituted or unsubstituted heterocyclyl, C; galkanoyl, C,galkoxycarbonyl,

C, salkylsulphinyl, C_salkylsulphonyl, arylsulphonyl, cyano, nitro, hydroxy, amino, carboxy,
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WD 20121006960POUCN2011/ 077169 R7R7 011 RBHREt 1 /Thrs,..."-.

N- @i f Thrt\ka3 0 Fornula VI Formula VII Werein, Bl is ¢c4-01 Q is C(R5)2 ;
B2 i s NHR; is selected fromthe group consisting of substituted
or unsubstltuF@UméMVFMUsubstltuted or unsubstituted het ePOHFYIIVETHSt i t ut ed
or unsubstltuted het erocycl yl, substltuted or unsubstltuted G isal kyl aryl,

substituted or sub tuted C aI t I ubst it ut

unsubst it ut 8606‘1 Exﬁ 'Oéyocgiid? 034 i ?‘ﬁ% % ' 3%@ %lqu?my formb5
to 10 nenbeg, SRSt iN Ni&E, piu(ﬂbrbm@&wlt@tgﬁganks% @?J anoy%a%l tuted or
unsubsti tut ed heterocycly ; IS selecte romthe group consisting

of substltu(bdeMOMMBmm§iﬂhuMkﬂ)aﬂymnwﬁuNSTdﬁ@mﬁmwomﬂMmmuﬂsmmmun@dm
heteroaryl, supstituted or unsubstituted heterocycl substituted or

unsubsti t ut él&slubs&tqt%da@ %91}(}31[1191 subssmggefi if mbg}a,txaxited CL 8a1kylf¥et€roaryl or substituted or

unsubsti t ut gdCy . Sal &yl hetgL.08L or substituted or unsubstituted
G oIkylheteroC?%ly Hm$§ﬁt s@%é%ted fromthe group consisting of NR 8,

CR7R5; n is an integer from 0 to 4;
Aj is selected from =N-, =C(H)-, or =C(CN)- ;

X is selected from the group consisting of NR»o, CHR3;, O, or S; wherein Ry and R, are
each independently H or Cigalkyl ;

Z is selected from NR3R, or group having formula 11

H
/N\|/N Rio

VY "Ry

Formula II

R is selected from the group consisting of hydrogen, substituted or unsubstituted Cygalkyl,
substituted or unsubstituted C; galkenyl, substituted or unsubstituted Cy galkynyl, substituted or
unsubstituted C;_galkanoyl, substituted or unsubstituted C,_salkoxycarbonyl, Czalkylsulphinyl,
Ci.salkylsulphonyl, arylsulphonyl, cyano, nitro, hydroxy, amino, carboxy, oxo, carbamoyl,
Cyrsalkoxy, Cysalkenyloxy, Cssalknyloxy, Csalkylthio, N-(C, salkyl) carbamoyl, N,N-

di(C salkylycarbamoyl, C\salkanoyloxy, C salkanoylamine, Cssalkynoylamino, N-(C) salkyl)
sulphamoyl, or N, N-di(C, salkyl) sulphamoyl;

Ry and Ry are each independently selected from the group consisting of substituted or
unsubstituted C_galkyl, substituted or unsubstituted C, galkenyl, substituted or unsubstituted
Csigalkynyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, substituted
or unsubstituted heterocyclyl, C, salkanoyl, C,galkoxycarbonyl, C;.galkylsulphinyl,
Csalkylsulphonyl, or arylsulphonyl;

R, is selected from the groups having formula I, formula IV, formula V, formula VI, or

formula VI

57



R7 ,R5 and Ri are each independently selected fromthe group consisting of
hydr ogen, hal ogen, substituted or unsubstituted Chisal kyt, substituted or
unsubsti t ut ed w@ZuSahkeny! , substituted or unsubstituted gzrttakiyrm .,
substituted or unsubstituted aryl, substituted or unsubstituted het er oaryl ,
substituted or unsubstitutecl heterocyclyl, CSaIkanoyI
2012/ 006960PCT/ CN2011/ 077169 salkoxycayboh% qﬁkylfulph|nyl

i (Calky

Cr. 8al kyl sui phonyl , N—(ClsalkyDcarba anbanoyl

Cl. 8al kanoy1loxy, arylsulp ﬁi@%]yano ruk hydrqiyhzﬁ/ Wo? car boxy, oxo,
car banoyl, C gal koxy, | oxy, @2 kn oxy, G s%£kytthio,

Q 8al kanoyl am no, C3 Ralkynoyla NTIC 8a|ky|)su|ﬁh yl, sul phanoyl :

substituted or unsubstituted C.sal kylaryl, substituted or unsubstituted
G _ttal kythetecoaryl, or Feun&il ut ed Y oot i t ut ed Formula V

0__galkylheterocyclyl. 2. The cmnpound accordingf,0 claim1, wherein
the said Ais a 6-18 nenbered ri nRg. Lthe conpound a orglng toclaim1l
wherein, the said Ais a 5-8 nenbe;ea‘rlﬁg 4. The c np und according to
claim1l, wherein, the said A i € N~02 nenber. N~q, 5. The
conpound according to claim 1, rein, the said Agisi 12 nenbered

het erocycl e ring 6. The conpound according to claimb5, wherein, the
said 12 nenbered heterocycl e ringFoontlavhs 1, 2, 3 orFodn@dxyden at ons. 7.

The conpound according to clainb, wherein, the said 12 nenbered heterocycle
ring contains #"9XYgen atoms. 8. The conpound according to claimi1,
wherein, the sgid Ais 9. The conpound according to any one of clains
1-8, wherein, t%e said RI is selected fromthe group consisting of

hydr ogen, halo n,"substituted or unsubstituteci substituted or
unsubstituted G ¥ al kenyl, substituted or unsubstituted C8.8al kynyl, C

sal kanoy1, S FQoxycarbonyI ¢t _sal kyl sul phinyl, C. 5a1ky|su|phony1,
Chsal koxy, ?bfynyloxy, C2.85a|kny|oxy, Chsalkylthio, N- CC, sal kyl)
car banoyl , Ngdl Bal ky0 car banoyi , 5aLkanoyl oxy, G sal kanoyl am no,
CoalkynoylanlnnleHCt_SalkyI) sul phamoyl, or cti(C, _sal kyl) sul phanoyl .

10. The conmpound according to any one of clainms | -8, wherein, the said R
is selected fﬁbﬁtFﬁ@méﬁéﬁhh%ﬁﬁsﬁ@PWHQWdﬁSﬁy@@@ééhm“W%Péﬁéhﬂﬂs%%gﬁWﬁh@ed or

gps 32: L Ibts ;’I;[ugfgutbat dXtﬁd {\ eelljlrga%sé %/l t tlencljte&) un51|1 Etu%edthgt[e%%%c r'Pl sugsttguafécy or uns 9&&1 El uted

am no, car lzzqm;yt;Qgﬂosub@tttut@@uhﬁl@mudused c\(\@u%@ﬂe&l &Qﬁ%ﬁm [RENSY uit!u%&a{@@
11. The conpound according to any one of clainms 1-8, wherein, the said Rt

i s sel ect e@ i fallothetdiecygiyoup consi sting of hydrogen or hal ogen.

Or B and B together may form 5 to 10 member substituted or unsubstituted heteroaryl,
substituted or unsubstituted heterocyclyl;

Qs is selected from the group consisting of substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
Cisalkylaryl, substituted or unsubstituted C, galkylheteroaryl, or substituted or unsubstituted
Ci.salkylheterocyclyl;

X is selected from the group consisting of NRg, CR7Rs;

R7 ,Rs and R are each independently selected from the group consisting of hydrogen,
halogen, substituted or unsubstituted C; galkyl, substituted or unsubstituted C, zalkenyl,
substituted or unsubstituted C; galkynyl, substituted or unsubstituted aryl, substituted or

unsubstituted heteroaryl, substituted or unsubstituted heterocyclyl, C;.galkanoyl,
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12. The conmpound according to any one of clains | -8, wherein, the said R

i s hydrogen. 13. The conpound according to any one of clains 1-8,
wherein, the said mis an integer fromO to 2. 14. The cor‘rPound
according to aWy208HWHP clains 1-8, wherein, the said m PSUEN0LINTTIY 5 The

conmpound according to any one of clainms 1-8, wherein, the said A is =N-.

16. The co u accord n n | al s the said At
is =C(R2) - o q]goxycwony eggahﬁlfalp%gl §b%3ﬁ%18hoé’§c&o\[ (gB ﬁﬂ%(c)mgwdy&ne of clains
1-8, V\here”NNIdlft@g%@J Mbarhsy 1, TCH Sarylsulphoh; cylh& nBRTRRYAG, A6GOr ding to
any one of cl ai msll Chedr eol%n thém(?gjlxé % SL:31[r)1o %ZCybo r? are 19. The

conpound accobahiyngxat mlbanx}oybﬂeza&bmfamﬁ@nﬂ%y Catrdrnglomy, Gihdkgdid Al and A,
both are = The conpou cc rdl to an f ims 1-8,
wherein. ¢ he-elPEPIRITING Ceatlgeraanip o Gt oy en gy AR by Foupatort
compou nd ac s R of Ghs ALY RIS szlk}qz{r?{l E@bstgtuéd om%b@ﬂltﬂted U‘]gaﬂgﬁﬂe%l% Iél
sel ected fromthe group consi st ng of NR20 1 are
each i nd epevidémtet yr Hsﬁirsu(ﬁtedt(akdiwheterocyc1y1.22. The corrpound according to any
one of clainms 1-8, wherein, the said Xis selected fromthe group

consi sting of NR20 or CHR21, NR20 and CF1R32 are each ind e pendently H

23. The conpound T%QQ&E%JuHcgactc&dﬂ{Mo an, p h&lem mﬁsga%mw@%%{e&be&a%@a' d X1is
sel ected fromihe gro consisting o . The conpound

accordi ng to ady Tameomyfoucd mcntsilng{@clhlmblwhprenhe:esadd19(ab$ fdmbered ring25. The
conpound accordl ng to any one of clains 1-8 herein, the said It., is

sel ected from4F ‘3ﬁ%@g%acc?lf‘inﬁécl’Eiﬁ*é’t]hwhewmdﬂe saifAgis a ypr Lppgnpbered ring. g

The conpound a§0%9bﬂ§ioh9d ?cQé’r 91'3?0 ﬂ?umC]' QJnlBin] ﬁ@smé{"/ﬁlgg Eﬁi‘me&xg'&eéﬁété?o%. s

selected fromH ogen. e conpound according to any one

clains 1-8,rimherein, the sai d R is For H WD 2012/ 006960PCT/ CN2011/ 077169
28. The conpound accordl to any one of clainms 1-8, wherein, the said R2
is selected from! h?)cwounﬁﬁs%émsto dayny ghers, the sip NR3RBberedigperoysle ring

- C( 0) NR5R6, 1.2 RS, -N(R5) C(0)126, -N(R5)CO2R6, or -C(0)Rs.
29. The corrcﬁglt]]l\nné(la@c%%) ?2% ngé’ny one of clains 1-8, wherein, the said 12.3
is selected f I"DmFBdmﬁﬁpbﬁM{z@delﬁg\l&fclﬂinKWherme\he saiNQ2 me(ﬁ{berewﬂi&ﬁrocycle ring

contains 4 oxygen atoms.

l/\03

LS

9. The compound according to any one of claims {~8, wherein, the said R, is selected

8. The compound according to claim 1, wherein, the said A is

from the group consisting of hydrogen, halogen, substituted or unsubstituted C_salkyl,
substituted or unsubstituted Cs.salkenyl, substituted or unsubstituted C._salkynyl, C,.salkanoyl,
Cj.salkoxycarbonyl, Cjsalkylsulphinyl, C, salkylsulphonyl, Ci.salkoxy, C,.salkenyloxy,
Cs.salknyloxy, C)salkylthio, N-(Cy salkyl) carbamoyl, N,N-di(C,_salkyl) carbamoyl,
Cisalkanoyloxy, Cisalkanoylamine, Ci salkynoylamino, N-(C.salkyl) sulphamoyl, or N,N-
di(C,_salkyl) sulphamoyl.

10. The compound according to any one of claims 1~8, wherein, the said Ry is selected
from the group consisting of hydrogen, halogen, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted heterocyclyl, arylsulphonyl, cyano, nitro,

hydroxy, amino, carboxy, oxo, or carbamoyl.
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39. The conpound according to any one of clains 1-8, wherein, the said R3
is selected fromthe group consisting of substituted or unsubstituted

G _sal kyl , SUF@%%%E?{B&@Q) or unsubsiituted C _sal kenyl, subgtyddshEd7Ak0
unsubsti tutec ynyl, C . 3al kanoyl, substituted or unsubstitutecl

C. 1. 5al koxycar bonyl, G . 3alkyl sul phinyl, G _sal kyl sul phonyl, Chsal koxy,
C2_5 al kenyl oxy;. 162 c & JeAY h@¥iing Gl &l ey bt hiidns 108, (WBkrebalnkydid Revkhanmy! . N,
N-cli(Cirsal kyl) carbanoyl, G ..5al kanoyl oxy, C 5al kanoyl am no,

C3_6al kynoyframitheagrougcbGistindaf ylhoges ol lphapmwyl , or N, N-di (G . sal kyl)

sul phanoyl . 1. The conpqund accor dj t ny ane of .clLains, 1-8,
wherein, the séﬁ)'(ﬁ?{%o‘?@u ‘g‘fcg@ggé BRI ﬂ%acquqégbéé%‘ﬁrg}“s‘[hf ﬁ%jgk\flsgﬁ%g%ei“t ut ed
or unsubsti tut ed gl c&ﬁ"éolﬁﬁﬂ accSHRS td I MRE o1 MO S UD Skt @ sfi@ m3RhKBRks
substituted or unsubstituted Cr.3al kynyl, C3.3al kanoyl, substituted or
unsubsti t ut #adnCito 3al koxycar bonyl, C1_3 allyi sul phinyl, CA4.3al kyl sul phonyl,
C3. 3al koxy, C. 3 _3at kenyl oxy, C2.3al knyl oxy, Cl3al kylthi o, NACL_ 3al kyl )
carbamoyl , N, N'Gil peaomgioricharrgrd@a fupslF of HBal KRGy Ex e ¥ ™8P kanoy! ami no,
N- ( Cl—?’alkyl) FSU'TH@@C&IR%LM %@;Qin@kd‘%@%}{é AR 1%, wile Dbndin€ %iggls@(\}—)

sul phanoyt . 32. The conpound according to any one of clains 1-8,
wherein, the sH. thdDdmpustlceatiag d amernmt bisclgme S, ebasinsthe sgd af issliBHi. tAut ed
or unsubstitutect Cl1_3al koxycarbonyl, Cl1.3 al kyl sul phi nyl,

G _tal kyl sufpNonyl , Cvi al koxy, C3.3alicenyloxy, C 2_ ialknyloxy, or
Cl_3alkyl t hiou [ - . |15 1z 8,
wharein, the s Bt Ge SRR o e e e R By TS By
one of clai#s.L-8, wherein, the said Q is CH. 35. The conpound
according to any one of clains 1-8, wherein, the said Qis selected from
the group consiSsTRRympPuiserdingioady ore efirsiiBst 15 WhEa Py raid supsk i42R°8Y or
uns-ubsti t%ee__c_ic( (Za)t_er oaryt, or substituted or unsubstituted heterocyclyil.
36. The conpound™ according to any one of clainms 1-8, wherein, the said (22
i's selected frionmid@myb@idRic&adiss HlanPgnodf chiahol-Subsdkihuhechiphemyl A, bAD
2012/ 006960PCT/ CN2011/ 077169 37. The conpound according to any one of
clains 1-8aagfdlein, the said 1Q is elected fromthe group consisting of
tluoro substituted phenyl.. .38, The co u ording. of
claims 18, whdr Gonpnagopiep el 3 SOMRE PR BRERE O G S AR T o
substi t ut edrogr=punsulrgtnt uted G _sal kyl aryl, substituted or unsubstituted
Cl.5 alky I heteroaryl, substituted or unsubstituted Cl al kyl heterocyclyl.
39. The conpoudndeceopeindgedortinmiy aonencoft cleirad ind. whgeinyipeyadd R s seleetesapd Bl

and B2 together Formb5 t 0O n er substi ed _or. unsubstitutec
ot er oar yi TP Ga oY Gt HhBeT Maran fettar Be Sl JREMIRLA A S

conpound accondifg chRpAMY 18RS toGhPbiBof brafns WRERdréln, thd\QiSRIsdelebted Fom
selected fromsubstituted or unsubstituted aryl, or substituted O

unsubst i t uttedrheteensdting bf NRxo or CHR,1, IFRe apd fiblunade sask orddpangently tany one of
clainms 1-8, erein, the said Qs selected from substituted or i
unsubst i t ut e\éw‘%b'hﬂﬁﬁmpound accli’?“%ﬂén%%??poéﬁ T‘Saltf?tﬂy Rils) t{)%saé%“(fﬁ%d%dfﬁ%lpai ns
1-8, whereifd,ordub@opdifle @ obsssel ected from phenyl or halo substituted
phenyl . 43. Thu conpound according to any one of clains 1-8, wherein,
the said Q i s2$dhectepbuhd aerofdinga ansulsst kiauwtseld 8phiemgih,, the said X 440. The
conpound according to any one of claimnms 1-8, erein, the said Xi is

sel ect ed fromrNRJT compouny ACCoring tBSWb‘Hl?r?édé%so]\ngi ey tg%Vldilfafés steiai ns
1-8, wherepfy, ht%lo%@h,qliﬁﬁorfﬁhﬁ,e-?ﬁ?tl\ﬁgz,f)xr—@lm)NCI 6al kyl . 46. The
conpound accordingto any one of clains 1-8, wherein, the said XL is NCT.
47. The conpoahdhaceapdndgecoolirany aon@ecof clolnai I8, WheBsin Whresael Ky, is tdhetedai d R7.
R8 and Ri are each independently selected fromthe group consisting

of hydr ogenfoRal- 85&Heee®r substituted or unsubstituted

27. The compound according to any one of claims 1~8, wherein, the said R, is F or H.
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48. The conpound according to any one of clainms 1-8, wherein, the said R7,
Rg and R11 are each independently selected fromthe group consisting of
substituted or unsubstituted sal kenyl, substituted or unsubstituted C2
sal kynyl, sub3Y® ¥ ¥edr unsubstituted aryl, substituted?oFCHHEVBEIEPt ut ed
het eroaryl, substituted or unsubsti t ut ed het erocyclyl, G sal kanoyl C

t. 5al koxycar bon,

G sal kanoyl oxy,” aT}ﬂ?ICQ{ﬁl gﬁ%%%waﬁ%v 9950 %IfﬂN{Hgl (gtvb@%gemkﬁfﬁ %gq{é SFE‘%S?% 0XO0,

carbamoyl, Geaaldrx N&RM@(@B}[@/ %QﬁﬁﬁQPCE/cﬁkN @@1&&%714@193)%&5&4(%@@06)%%
Gi_sal knyI oxy, (sal kylt ‘G _sal kanoy am no, C3i 5al kynoyl am no,

N- ( C15alky1)S{RsgHaReypt &@Dlpham)yl substituted or unsubstituted G

5al kyl aryl, substituted or unsubstituted G sal lﬁyl het er oar yl

substituted or UnsSPPYHY atFosinaga PRy ef gy cyrherein. the sy K’T“rféleﬁtﬁ?irpound
accordi ng t‘?ro&%bs%ﬁed%w&' gg yBek-&o,Wheggin, the said R7, Rg and Rl11 are
hydr ogen, . The conpound according to any one of clalns 1-8, wherein,

t he said R7 | S %GJ Tﬁesdowbundﬁccora'hgtomyrpmmdiaaﬁcDmdwmexhaheamyd Rie sedécteel] ai s
1-8, wherein, the said 127 is -Cl13. The conpound accor di to any

one of cl ai FEMTheEEroRfEPeting of H@“%tF‘HOIR?’“ibéU%@f*gﬂa@ﬂl FPWHU&H&%WWB%&W&
substi tut edcp'lﬁ{%xyl subsémﬁefﬁc?i ungdd u&t@éfflgogl}{g ”ﬁcr]?%ﬂ!n{% L, &sﬁtﬁ%dgpﬁnsﬁgstlﬁﬁkéﬂ m3

1-8, wherein; € sal s se ect uor o stituted pheny

54. The conpoundxaasofid OGalkels@pyinone sokyleligionsl, CrsBkowher eilkenylbke sai d R8
i's hydrogen. 55. The conpound according to any one of clainms 1-8,

wher ei n, t he:$HPUoRS Caﬁﬁyﬁbwggécea“%”icﬁé%@%d&m H @éllké]éf%fﬁa‘?‘%yém the group

consi sting. £l RUABRER, SURSHLAHERD AL WDSHAR Lt otk o PRl Lo gUDST Tt ut ed

or unsubstitiUte = or ‘su tuted or ubs al kynyl .
56. The conpatiyaa600uPhago1.0 any one of clains 1- 8 wher ei n, the said R5
and R6 are each hydrogen. 57. The conpound accordi ng to any one of
claims 1-8, whékelhs compeund g¢qgram taﬁw%foén@mrﬂdép@m%ttwayé%em%teﬂrom t he

group. cons! gt 08 Bl Chr-Rh ANl G LSALKORYEREDOMY cuGlaBaal kXL OWLRIY 1Y

or Ch5a|ky|su oun to any one o ¢l ai ms

1-8, whereim, ki1, saﬂsdmfé‘a o@-ﬂﬂ»uﬁmﬂéﬁ:#zﬁﬂﬂﬁ@@m%ﬂk‘in&ﬂy1§ﬁjb§tﬁht€@oxf FrQiBstifa@dgr oup
consi sting of cyano, nitro, hydroxy, anmino, earboxy, oxo, or carbanoyl.

59. The corﬁmellh@ixya@éwéhqagalkwldﬂynﬁr% eyl gtoml, @t—ﬁBlkOWI@z dilgnylexie said R5

and Rare inde ent C tin ano, nitro,

hydr oxy, o;@éﬁgwgoxy &Y. ﬁ%{'ﬁh ﬁ"gc‘cﬁlgﬁ g‘mg)é'ggurgléld%g a%yzlla)ncgrbblrr?gﬁgf clains 1

-8, wher ei g dihRopatyd cRAKaNY 1Rifs, AL e, ?@;@ﬁ) Junflen cfnco@n,talk?n@ﬁirﬁﬁ@ ed fromthe
0

group consi sting of substituted or unsubstit ut e al kyl , or substituted
or unsubst iN.Mted @ uatpphmoy! WO 2012/ 006960PCPCN2011/ 077169

32. The compound according to any one of claims |~8, wherein, the said R is selected
from the group consisting of substituted or unsubstituted C,_salkoxycarbonyl, C,_; alkylsulphinyl,
C,.salkyltsulphonyl, Cy salkoxy, C».aalkenyloxy, C;salknyloxy, or Cyalkylthios

33. The compound according to any one of claims 1~8, wherein, the said R; is hydrogen.

34. The compound according to any one of claims 1~8, wherein, the said Q, is CH..

35. The compound according to any one of claims 1~8, wherein, the said Qs is selected
from the group consisting of substituted or unsubstituted aryl, substituted or unsubstituted
heteroaryl, or substituted or unsubstituted heterocyclyl,

36. The compound according to any one of claims 1~8, wherein, the said Q, is selected

from the group consisting of halo substituted phenyl.
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61. The conpound according to any one of clainms 1-8, wherein, the said RO
and Rio are each independently ;elected fromthe group consisting of halo
substituted or unsubstituted Ct _6al kyl . und
accordi ng tocgr?y%%ﬁ)lemg clainms 1-8, wherein, the said R9 T/C;If_@%lgﬁﬁgg each

i ndependent|y selected fromthe group consi stl ng of methyl or halo
substituted pheaytye compoun@%cco?cﬂﬁv SIPOHNG AGGOF] Wk di BWidANE s Riectdial s
1-8, wherein, the said R9 and RI0 are each independently sel ected fromthe
group consi gbinnig @upredisting of fldcus mbstsutb&phehylt ed phenyl . 64. A conpound
selected fromthe group consisting

5( 4- Fl uor o- phef ol }l?CBSE‘BO‘Td&C‘H’FCH%tPé%WloéF]ﬁEmS]~§a‘?“}t?6%&?/ltli‘ecqaﬁlc(?7d* fectluor o- 4-
(7,8, 10, 11 N z deca[ b] napl i
thal en-4- vy oxg;ﬁ% &ﬁeny t19 S%B%ﬁtﬁi-g%%%% eny 1aﬂﬁgsug%€lgj-t&p&

, 2- di hydr o- mstibseltufed-3 El&j’rlb@é(&lu&l} s@gtitdiefl 3r fdsutafimted C s alkylheterocyclyl.

(7 8,10, 11, 13, 14- hexahydro-6, 9, 12, 15-tetraox a- 1, 3-di aza-cycl ododeca

[b] napht hal en- 2% We@ggﬁ;ﬂuﬂéﬁ@c@ﬂmﬂma%@ne of claims 1~ ~8, wherein, the said B, and B,

?g (84 lélil]'l_ rfgetlg ?(1;%1 )(5)é ?(?1?1%%!)66 g@é? tlupeB%PanSL%S 1&1@6‘&1%&6% Jy? sl 1tQLteLi%r rlsHl%uthe%l_

2, 15- t et r aoperdoydydi aza- cycl ododeca[ b] napht hal en-4- yl oxy) - phenyl f-am de;
344- Fl uor ot henye- 2- axo-i m dazol idine-I-carboxy lie acid [3-fl uoro-4-
(7,8,10, 11, 13, ’J}ﬁl@gg}ﬁwﬁ@a@og{u@go . QNS 1Of (3{@1}(@1 §, wherein, the said Qs is selected

23 ( 2' Elzﬁofgfc | Od%dtq)xte(ﬂ bx] unéu hgxtn?efiegr}/i%és stltu%zl gr ebsg ul‘e% hetg,ro’aryl

114- pyr azol e- 4+icamboexypdutid &&bming to any one of claims 1~8, wherein, the said Qj is selected
13-fluoro-4-(7,8,10, 11, 13, 14- hexahydro-6, 9, 12, 15-tetraoxa- 1, 3-di aza-cycl odo
deca[ b] n aghhaibeiiutdd ¢ lqub)mtphénwnbfl— am' de;

2- (4- Fl uor o- phe,n am no 3 1 ~hex 15 te raoxa-
| ,3-dta za-cyc '88%’133%5(? ﬂlg%tt?ﬁaqyoné fgﬂ >%3)~ Svg%md“ thes%‘ﬁ@z A3 h y -

H pytimid flonlptn AR hal®sifbatkuted phen

[ 1, 3] D oxol o[ 4, 5- gl qui nazol i n- 5 f/onypyrl di n-2-y11- 244-1f| uor o- phenyl am no)
- 3-nethyl - 31ﬂ4p§ﬂn¢ mlmonmﬂaogwémo@]@y(oze ot dhrifol 1 uHmdiein, the said Qs is selected

, 31di oxol o[ 4, 5- nazo i n-8-yloxy py ridin-2-y142-(4-fluoro-p

henyl ar ni nu[iFP)n 3}’1“” PE°AYYr i i di n- 4-one  5-

(4- Fl uoro- phenyl44s %cboamﬂac@wag%ﬁy% bl 3= & AmPRYAY helsﬁda%usdbe{e&em

43] di osol o [4, 5-gi quinazolin-8-yloxy)-3-11luoro-phenyl] -am

5-(4-Fl uor@opﬁ‘éﬁ&yl) 4- oxo0- 1, 4-di hydro- pyri d| ne 3-carboxyl ic acid

[ 3-fl uoro-4- 2‘7’ 10, 11, 13, 14- hexah dro

tr aoxa- 1- aza- %FEwa@egPd[afﬂl RESMHANE e %mwog xg??)ffempi%lsﬁ%}%r  Brirlgered
1-(4-F uorgampll}@ 12- 0X0- 1, 2- di hydr o- pyri di ne- 3-carboxylic acid

P-fl uoro-447, 8, 10 }fL 13J 4-he xahycfro-6,9, 12, 15-tetraoxa- 1-aza-cyc

| ododecal b] napht Tﬂib&bﬁtpedndydcm(yl)lc phanpht eta:ﬂa]ﬂnd63~8 wherein, the said X, is NCH;.

2- (4-Fl uoro- phen_ﬁl) 1, 5-di net hyl - 3- oxo- 2, 3-di hydr o- 1H pyr azol e- 4-car boxyl i c
acid [3-fl uofb e(compsunﬂcmimfhm mnmn%%%wah& ghegin, the said Ry Rg and Ryy
2,15-tetra q, 5 g X¥ € ,

1! [2- (4-F %é?%c%pﬁf’eﬁewﬁ%ﬁg%%?%% e ORI SR TR (P Kl B et
(7,8, 10, 11udk3pstidndiaxalydr o- 6, 9, 12, 15-t et raoxa- | - aza- cycl ododeca[ b] napht hal e
n-4-yl o xy)- phenyl] am de;

The compound accordmv to any one of claims 1~8, wherein, the said Ry, Rz and Ry
are each independently selected from the group consisting of substituted or unsubstituted
C, salkenyl, substituted or unsubstituted C, salkynyl, substituted or unsubstituted aryl, substituted
or unsubstituted heteroaryl, substituted or unsubstituted heterocyclyl, C,.salkanoyl,
Csalkoxycarbonyl, N-(C salkyljcarbamoyl, N,N-di{C salkyl)carbamoyl, Cisalkanoyloxy,
arylsulphonyl, cyano, nitro, hydroxy, amino, carboxy, oxo, carbamoyl, Cysalkoxy,
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3- (4- Fl uor o- phenyl ) - 2-oxo-i m dazol i di ne-1-carhoxylic ac id [3-Fluoro-4-
(7,8,10,11, 13, 14- hexahydro-6, 9, 12, 15-t et raoxa- 1- aza- cycl oci odecar bi napht hal
en-4-yl o xy)- phenyTham de.

5- {542, 2- Di f| 06 ¥1706%B4di oxolo[ 4, 5- g] qui nazol i n- 8-yl oxy) PEYENHIHLDLEY 11- 2- (2
-fiuoro-p henyfam no)-3-nethyl-31-1-pyrimdin-4-one 5.-154 2,2-Difl

(Phenyi am né -SRuphy £ S ey iy Cpslpaamico. Eafostanit,

5- (4- Fl uor o\pfenyLhsdn Ry & an U BY SODRYIGE AL s ERIABX ¥nsBiflited

[ 3-f 1 uor o- 4- (gj,gl'é, 1%)10),515, 13714° heéa%y&(?cg- 6,59, log,’iS-St et raoxa- 1-aza- cycl ododeca
[ bi napht halCepdleWdranduh@jtutphenyikdbstitatwd desalkylheteroaryl, or substituted or unsubstituted

5- (4- Fl uor o- phenyl ) - 4- oxo- 1, 4- di hydr o- pyri di ne- 3- car boxyl i ¢ acid

[ 3- f | uor o- 4&¢-Rlglbetsroeyclyl3 14- hexahydro- 6, 9, 12, 15-t et r aoxa- 1- aza- cycl ododeca
[ b] napht hal e ng4- [ =:Rh 146 1.3 Met Byl inls n i

no- 545-(2, 5, 7, 10 ?%‘Jtcfoé Q’g@%@i%‘gﬁ?’%é g'@q[ ‘?ﬁ%ﬁi %%[ g&é. )c{)’,tglsé‘%7‘ RE R a1 1
111,] 2, 14, 16eh8dpgot aen- 17-yl oxy) - pyri di n-2-y11-3H pyri m di n-4-one

5[ 548, 9- Di hydr o- 7H- 6, 10- di oxa- L3-di aza- cycl Qhe& a[ b] napht hal en- 4-yl oxy) - py
d -2-y1] - 2- (4- FP-ubrcrophewd Femding ®)anBorrtl i3 HSpYRirF gl e CeslkyiD

2- (4~ FT wor o phny | A RY T ST Dy S iy Wi ghagid B -Ci
-tetrahyciro- 75k.6TikZoshpund according to any one of claims 1~8, wherein, the said Ry is selected

xa-1, 3. 9-triaza-cycl onona| b] napht hal en- 4-yl oxy) - pyri di n-2-y11-3H pyri m di n-
4-one 2- (4bEpgbergl pHelppuestipitedopesdmet h y 1-545-17,8, | 0, 11-tetra hy
dro-6,9, 12-tri -1, 3- i o " R

di aza- cycl onong‘f‘b S B P Af GrEoR TR 8,20y Oty T o ST G R e B one

5- 15- 18, 9- Dirdnyl dudro btibsBruddplégxa- 1- aza- cycl ohept a[ b] napl i t hal en- 4-yl oxy) - pyr
idin-2-y 1li-2-(4-fluoro-phenyl am no)-3-net hyl- 34 pyri m di n-4-one

2- (4- Fl uor o- phehykthsspmpjung agpetding to 8oy Gue(of clamshly £~ ghegein, he said Ry is hydrogen.
1-tetrahydro-7 12-dio ine . _ . .

xa- 1, 9-di aza- ¢ c?@ﬁéﬂ‘ﬁf%‘f‘%é‘bcﬁtdﬁ% 2 4707 o SRUS- I VAL 1 L B nd ¢ i i - 4-
one 2T 4- RLbon@eRheady Ldicd obar BN consistimdf hfdrogen, substituted or unsubstituted

10, 11-tetrahydro-6,9,12-tri oxa- |-aza-cy

cl onona[ b] raphithatuéstitded proxybs fryred G- srli@aytdr-s8b4tipyad arjugiubstitgedfgsalkynyl.
ghg/gtehyl -2 pheg%ylﬁgncggéoiﬂg, :vtc(cbr5cﬁn7g’tg' gr;yt c?ntero céiarﬂs]lllé,a\/\%haé}etir{, % scaljdcgsgahg R? érg]'S’ 18] n
ca-1(11), 120 dith Lifyo18- pent aen- 17- yl oxy) - pyri di n-2-y1]-311- pyri m di n-4-one
545-12, 2-Di fl uoro-'11, 3l di oxol of 4, 5- gi qui nol i n- 8-yl oxy)-pyridin-2-yll-2-(2-f
| uor o- phe nyt & Aty c@nprendhydco@hiepy niynindioheldinories, B EAR {IR-sDilIRs audRearf |

’ g?;;gﬁ;: © %@g@g@gg@ B o oon Bt OF &, iy, 2, (RESDY&, 20

alkylsulphinyl, or Ci.s alkylsulphonyl.

58. The compound according to any one of claims 1~8, wherein, the said Rs and R are
independently selected from the group consisting of cyano, nitro, hydroxy, amino, carboxy, oxo,
or carbamoyl.

59. The compound according to any one of claims 1~8, wherein, the said Rs and Rg are
independently selected from the group consisting of cyano, nitro, hydroxy, or amino.

60. The compound according to any one of claims 1~8, wherein, the said Ry and Ryp are
each independently selected from the group consisting of substituted or unsubstituted C.salkyl,

or substituted or unsubstituted Ce_praryl.
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5-(4-fituoro-phenyl)-4-o0xo-1, 4-di hydro- pyri di ne- 3-carboxylic acid

[ 3-fl uoro-4-

(7,8,10,11, 13 X dro-6,9,12,]5-tetraoxa-1, 3-di aza- b] naphl
hal en-4- vyl am” %ﬁﬁnﬁ% | -am de Eé’ﬁ&&gﬁ%‘?ﬁ@i

5- (4- Fl uor o- phenyl) 4 0x0-1, 4-di hydr o- pyri di ne- 3-carboxylic acid [ 341

uor o- ,4' 17,8, 1@1.1"}'}16’017@18%41(1}1@081(@@/ grag @negot %%1&51'189&/156@&%4}'16 said Ro and Ry are

t, 3-di aza- cycl ododeca| bl napht hal en- 4 yl sul fanyli - phenyli-am de

545- (2, 5. 8, diath 1dederdddelx a0x@ed2rdm thazaup romcithodt heloBultiOR0, 25X acosa- |
(18),]19, 21, 23,

15- pent aen- PBLGHENHCIYKT di n- 2- y11- 3- met hy1- 2- phenyl ami no- 311- pyri ni di n- 4- o
ne 65. A i ri_si t copound
as defined in %;f on%%g%dng?%co%g%t%éh} {%{%8] fggmlpaelagt\p%ﬁégﬁ pﬁi@%ﬁ%ﬁlﬁgﬁca y
accept abl e exkijgbRAdently selectddGronline Uxfbh@.&dlﬁl@ﬁrmtdf@&khy@&fmﬁﬁdubstmneca;ﬁ@@ﬂdI ng to
clai m 65, wherein, the said conpound in a weight ratio to the said

exci pi ent wi t hth Tfﬁéomaﬂ@é a?‘@rchﬁl%tbéw ong. oy gt lg 8 alsiitin. 1o said Ro ang R0 e of

or epar at 1 ort ot "eise R R e Bl SORHERr BT HotlE Monlip” e

use according GmACdoaipaar@%eIE&édﬁ&ﬁt@rmrcaﬁmsﬁnam a medi canent for the
treatnent or prevention of cancer, cancer netastasis , cardiovascul ar
di sease, an i nfuridtddicaphaysdrater! ofihydio-gwidiag 3-girbopliescid 3-luoggd- The use
according to cIa n_ of a d|c f ihg or
preventing di sea ,35 %?ge%isn%‘{ﬁ de(Rgge}E 19 tetlaoxa- 1az gyn?@l decg[rb]na;e)htﬁ% 19
car di ovascul ar dlyﬁﬁgs@her@n alrrm;gmol ogi caI d| sorder or an ocuI ar di sorder,
70. The use according to claim67 for the preparation of a nmedi canent for
treating or de?ayr(ﬁglqmp@nﬁlgf“egm1@m1b§rdr@nﬁétm€o3 carbaxg by acieBritwro-fret ast asi s

, di I | di d
71, Use of at I¢ éf AR A T e e T RS T

medi canent . )- pheyHsgidccording to claim 71 for the preparation of a
medi canment for the ¥r eatment or prevention of cancer, cancer netastasis,
cardi ovascul ar® dildeas Eluowmhem‘rhmtydgqydabfomnsm*amﬁlyh@frﬂ(hﬂff -fbowd-4r  di sorder.

73. The use accor n claim71l he preparation nt for
del ayi ng or prevé % ﬁbl gﬁ Kl % é?ési? BHR ‘ééarcycgogﬂ%éggﬁé@g%

cardi ovascul ar di,$QaS phen@.alnfiUNOl Ogi cal di sor der or an ocul ar disor der

74. The use accordihg to cI aim71 for the preparation of a nedi canent for
treating or des agﬂ(Mlubi“ceplpnngzessdrmnaz@hdmﬂs@tuboiylxc;anldéis ﬂu@raﬂleer nmet ast asi s
, cardiovascul ar di sease, an i mu i cal disorder or cul ar,_di sor der.
75 AL | east  omelebpountl F 6T USE S8 et FHEd: g Gl gl AP
which is for use %’J nt of cancer, the prevention of cancer

net astasi s or th%ogyr)eg%ngj cardl ovascul ar di sease, an i nmunol ogi cal

di sorder or am og- E]’uoﬁl)l—;ﬂm@nﬂ}a[ 5-dimethyl-3760- A éihydro- | Hhgravaleuf-actosy e @fd a

medi cament for use as an_inhibitor of c-Mt, of at |east one conmpound as
defined in any olefluro-( AP Ae | 1,1 H4t-hexahydro-6,9, '12,15-tetraoxa- 1, 3-diaza- -cyclododecalbln

aphthalen-4-yloxy)-phenyl]-amide;

® 2-(4-Fluoro-phenylamino)-3-[5-(7,8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa-1,3-dia
za-cyclododeca[b]naphthalen-4-yloxy)-pyridin-2-yl]-3-methyl-3H-pyrimidin-4-one

® 5-[5-({1,3]Dioxolo[4,5-g]quinazolin-8-yloxy)-pyridin-2-yl]-2-(4-fluoro-phenylamino)-
3-methyl-3H-pyrimidin-4-one

® 5[5-(2,2-Difluoro-[1,3]dioxolo[4,5-g]quinazolin-8-yloxy)-pyridin-2-yl]-2-(4-fluoro-p
henylamino)-3-methyl-3H-pyrimidin-4-one

® 5-(4-Fluoro-phenyl)-4-oxo-1,4-dihydro-pyridine-3-carboxylic acid [4-([1,3]dioxolo
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[4,5-g]quinazolin-8-yloxy)-3-fluoro-phenyl]-amide

® 5-(4-Fluoro-phenyl)-4-oxo-1,4-dihydro-pyridine-3-carboxylic acid [3-fluoro-4-
(7,8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa-1-aza-cyclododeca[b]naphthalen-4-ylo
xy)- phenyl]-amide;

® |-(4-Fluoro-phenyl)-2-oxo-1,2-dihydro-pyridine-3-carboxylic acid
[3-fluoro-4-(7,8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa- 1 -aza-cyclododeca[b]napht
halen-4-yloxy)-phenyl]-amide;

® J-(4-Fluoro-phenyl)-1,5-dimethyl-3-ox0-2,3-dihydro-1H-pyrazole-4-carboxylic acid
[3-fluoro-4-(7,8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa-1-aza-cyclododeca[bJnapht
halen-4-yloxy)-phenyl]-amide;

®  |-[2-(4-Fluoro-phenyl)-acetyl]-cyclopropanecarboxylic acid [3-fluoro-4-
(7,8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa-1-aza-cyclododeca[b]naphthalen-4-ylo
xy)- phenyl}-amide;

®  3-(4-Fluoro-phenyl)-2-oxo-imidazolidine-1-carboxylic acid [3-fluoro-4-
(7,8,10,11,13,14-hexahydro-6,9.12,15-tetraoxa- 1 -aza-cyclododeca[b]naphthalen-4-ylo
xy)- phenyl]-amide.

® 5-[5-(2,2-Difluoro-[1,3]dioxolo[4,5-g]quinazolin-8-yloxy)-pyridin-2-yl]-2-(2-fluoro-p
henylamino)-3-methyl-3H-pyrimidin-4-one

® 5-[5-(2,2-Diftuoro-[1,3]dioxolo[4,5-g]lquinazolin-8-yloxy)-pyridin-2-y1]-2-
(phenylamino)-3-methyl-3H-pyrimidin-4-one

® 5-(4-Fluoro-phenyl)-4-oxo-1,4-dihydro-pyridine-3-carboxylic acid
[3-fluoro-4-(7,8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa- 1 -aza-cyclododeca[b]napht
halen-4-ylamino)-phenyl]-amide

® 5-(4-Fluoro-phenyl)-4-oxo-1,4-dihydro-pyridine-3-carboxylic acid
[3-fluoro-4-(7,8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa-1-aza-cyclododeca[b]napht
halen-4-ylsulfanyl)-phenyl]-amide

® 3-Methyl-2-phenylamino-5-[5-(2,5,7,10-tetraoxa-14,106-diaza-tricyclo[9.8.0.013,181n0o
nadeca-1(11),12,14,16,18-pentaen-17-yloxy)-pyridin-2-yl]-3H-pyrimidin-4-one

® 5-[5-(8,9-Dihydro-7H-6,10-dioxa-1,3-diaza-cyclohepta[b]naphthalen-4-yloxy)-pyridin
-2-yl]-2-(4-fluoro-phenylamino)-3-methyl-3H-pyrimidin-4-one
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® 2-(4-Fluoro-phenylamino)-3-methyl-5-[5-(9-methyl-8,9,10,11-tetrahydro-7H-6,12-dio
xa-1,3,9-triaza-cyclonona[b]naphthalen-4-yloxy)-pyridin-2-yl}-3H-pyrimidin-4-one

® 2-(4-Fluoro-phenylamino)-3-methyl-5-[5-(7,8,10,11-tetrahydro-6,9,12-trioxa-1,3-
diaza-cyclonona[b]naphthalen-4-yloxy)-pyridin-2-yl]-3H-pyrimidin-4-one

® 5-[5-(8,9-Dihydro-7H-6,10-dioxa- 1-aza-cyclohepta[b]naphthalen-4-yloxy)-pyridin-2-y
1]-2-(4-fluoro-phenylamino)-3-methyl-3H-pyrimidin-4-one

® 2-(4-Fluoro-phenylamino)-3-methyl-5-[5-(9-methyl-8,9,10,1 1-tetrahydro-7H-6,12-dio
xa-1,9-diaza-cyclonona[b]naphthalen-4-yloxy)-pyridin-2-yl]-3H-pyrimidin-4-one

® 2-(4-Fluoro-phenylamino)-3-methyl-5-[5-(7,8,10,11-tetrahydro-6,9,12-trioxa-1-aza-cy
clonona[b]naphthalen-4-yloxy)-pyridin-2-yl]-3H-pyrimidin-4-one

® 3-Methyl-2-phenylamino-5-[5-(2,5,7,10-tetraoxa- 14-aza-tricyclo[9.8.0.013,18]nonade
ca-1(11),12,14,16,18-pentaen-17-yloxy)-pyridin-2-y!]-3H-pyrimidin-4-one

® 5-[5-(2,2-Difluoro-[ 1,3]dioxolo{4,5-g]lquinolin-8-yloxy)-pyridin-2-yl]-2-(2-fluoro-phe
nylamino)-3-methyl-3H-pyrimidin-4-one

® 5-[5-(2,2-Difluoro-[1,3]dioxolo[4,5-g]quinolin-8-yloxy)-pyridin-2-yl]-2-(phenylamino)
-3-methyl-3H-pyrimidin-4-one

® 5-(4-Fluoro-phenyl)-4-oxo-1,4-dihydro-pyridine-3-carboxylic acid [3-fluoro-4-
(7,8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa-1,3-diaza-cyclododeca[b[naphthalen-4-
ylamino)-phenyl}-amide

® 5-(4-Fluoro-phenyl)-4-oxo-1.4-dihydro-pyridine-3-carboxylic acid [3-fluoro-4-
(7,8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa-1,3-diaza-cyclododecafb]naphthalen-4-
ylsulfanyl)-phenyl]-amide

® 5[5-(2,58,11,14,17-Hexaoxa-21-aza-tricyclo[16.8.0.020.25]hexacosa-1(18).19,21,23,
25-pentaen-24-yloxy)-pyridin-2-yl]-3-methyl-2-phenylamino-3H-pyrimidin-4-one

65. A pharmaceutical composition comprising at least one compound as defined in any one

of claims 1-64 and at least one pharmaceutically acceptable excipient.
66. The pharmaceutical composition according to claim 65, wherein, the said compound in
a weight ratio to the said excipient within the range form about 0.0001 to about 10.
67. Use of the pharmaceutical composition of as defined in claim 65 or 66 for the

preparation of a medicament.
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68. The use according to claim 67 for the preparation of a medicament for the treatment or
prevention of cancer, cancer metastasis , cardiovascular disease, an immunological disorder or an
ocular disorder.

69. The use according to claim 67 for the preparation of a medicament for delaying or
preventing disease progression in cancer, cancer metastasis , cardiovascular disease, an
immunological disorder or an ocular disorder.

70. The use according to claim 67 for the preparation of a medicament for treating or

delaying the progression or onset of cancer, cancer metastasis , cardiovascular disease, an

immunological disorder or an ocular disorder.

71. Use of at least one compound any one of claims 1-64 is to prepare of a medicament.

"72. The use according to claim 71 for the preparation of a medicament for the treatment or
prevention of cancer, cancer metastasis , cardiovascular disease, an immunological disorder or an
ocular disorder.

73. The use according to claim 71 for the preparation of a medicament for delaying or
preventing disease progression in cancer, cancer metastasis , cardiovascular disease, an
immunological disorder or an ocular disorder.

74. The use according to claim 71 for the preparation of a medicament for treating or
delaying the progression or onset of cancer, cancer metastasis , cardiovascular disease. an
immunological disorder or an ocular disorder.

75. At least one compound for use as defined in any one of claims 1-64, which is for use in
the treatment of cancer, the prevention of cancer metastasis or the treatment of cardiovascular

disease, an immunological disorder or an ocular disorder.

76. Use, in the manufacture of a medicament for use as an inhibitor of ¢-Met, of at least one

compound as defined in any one of claims 1-64.
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