WD 2012/ 006960PCT/ CN2011/ 077169 THE DESCRI PTI ON NOVEL FUSED HETEROCYCLI C
DERI VATI VES USEFUL AS c- MET TYROSI NE KI NASE | NHI BI TORS Techni cal Field
Thi s i nvewDi2om/medeat es to certain novel fused quinazoli reTdabMarTTI6@S as
c-Met inhibitors, their synthesis and their use for treating a c- Mt

medi ated di sorder. More particularly, this invention is directed to fused
het er ocsitit DESARIAIVAGN ves useful as inhibitors of c-Met, nethods for
produci ng such conpounds and net hods for treating a c-Met-nedi ated

di sorder. Background Art The study of signal transduction pathways in
nor mal andbﬁgtholo ical states is of considerable interest because of the
potential tWEYHpEUtile HEERBPCY AT AHRG VAT OHRSHEW bl ecuMEr TagemISEtdNgeti ng
certain of these pathways associ ated mﬁte$gisease. Recept or tyrosine

ki nases (RTKs) are key enzynes in §NHH§F ansducti 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
recruitnent of downstream proteins and the subsequent propagation of

si gnal slechwiohVié@ld n an array of cellular events including grow h,
proliferation and survival. Mre generally deregul ated kinase signalling is
| mpl i cat edriy A AliikRh Sk 4098l RILNRLOSLERb-THE BEVAREK YdIGret inhibitors

i mmunol ogi cal an PRf T anma ory disorders, cardi ovascul ar-and
”eUF0@%9&9%&&5b§§aﬂ&$&§§%&:ﬁﬂen&ﬂg%ﬂl%Q@&Pﬁ@&m&%f@@&ﬂ&:@M&%ﬁ&§ﬁ&ﬂ&%ﬂﬁﬁ§s 20
famlies and many are oncogenes (Bllume- Jensen P et al. 2001. Nature 411
355- 365hventioVkd dirsctdde fpgcdtirtyrpiyelicdstedtivesd ukfid wbfidibitors of c-RIKsmeathioahfor

i ncludes the related proteins Ron (macrophage-stinulating protein receptor)
and i t grodhicoigeruchcompbogliend Sethod¥ e tentogenddst-ledjated dissrdehe growt h and
notility factor hepatocyte growh factor (HGF, also known as Scatter
Factor)g, $oMal 204 HG- are expressed in a range of tissue types although
their expréssion is nornally restricted to cells of epithelial and
mesenchymal origin. In contrast, tunmour cells often express constitutively
activat ed Thiwsudy Thregral irgnsdoviien patiovaysgn bodyal ehd pathplekzlcehgjatevisdénce from
both ani mal studi es and cancer WO 2012/ 006960PCT/ CN2011/ 077169 patients

t hat HEenNderaklicgparesi brgaync o) sheapptentigbihempeutiobeaciiharisng Hemarygnelaeuland
progressi on, of naliﬁpfgéghand IS associ tgd i n garticular wi th invasive

phenot YASES TGS STHAMIEENSF BaiVEKY $Sepir & 84U Alit8Mat i ve to surroundi ng
TR I R R e B R T
209- 2480)a A th/ Al 1D s PRI SO AL ERIR rhRddREviltliN AR yHRIRE, R mbraMBEmBh & f

inplicated in the cause of sporadic and hereditary"forns of papillary renal

car ci nah@pfobsni THOVédceeMorBig\sates fr Ee ratrudBat ofldodhmnstebdnd prot¢inesid thd 09,
863-867). c-Met is a marker for both cancer and malignancy and agents that
i nhi bi tsubscybtnt HEFpaghtpradd signglscavolbel mxqpectagdf toldaadvients addudng easeh,
progression in relevant cancers. Sunmary of Invention = |t has now been
found tralifceptionwnd suy ek Myre gerssd pdaretilatedkiapss segnplimgiiyenplivaichiln o dycee

c-Met. The present .invention is directed to novel compounds having c- Met
i nhi bi t'8R8F %f@@ﬁvrqu@a?%fﬁ@s %ﬁfw&m@rﬂ%}oﬁqwﬁ ﬁ@@@ﬁ@@&ﬁ%%ﬂ%@&@@ﬁ&vyculﬂ
sHudmgasfmmﬂ§h. fﬂwyal\mQQn. . .

and netrodegenerative disease. The known receptor tyrosine kinases encompass 20 families and

many are oncogenes (Blume- Jensen P et al. 2001. Nature 411 355-365). c-Met is the prototypic
member of a subfamily of RTKs which includes the related 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 tissue types although their expression 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
1



Ais a 5-18 nenbered ring; Rl is selected fromthe group consisting of

hydr ogen, hal ogen, substituted or unsubstituted C _8al kyl, substituted or
unsubst i twoedi2@@68al kenyl , substituted or unsubstitut edPCT/(E}abklymg/m?
substituted or unsubstltut ed aryl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heterocyclyl, G _gal kanoyl,
G _gal kexyeatizo RyGE-Mdit sigablkiyg plalypbn fytportddt r@abrkthle siel @byt andpydgsessipharty|
cyano, nitro, hydroxy, am no, carboxy, oxo, carbanoyl, Cl 8al koxy,
C2_8al kewlignensy, andais 8ssokiatadar particlag alithyinvasive, thn‘ét@eSBangtla)lddiﬁTbamiyghB'N
N-di (G _gal kyI ) carbanoyl, Cl1_8al kanoyl oxy, G _gal kanoyl am no,. C3

_gal ky r?épreém nislatiye (te; sugamv&}ns t@W@plﬁal@fﬁWou%ﬁ@CRrS wddfihe@. CXQERSHGR Jcorrelates

| ph WD 20 2/ 00696 CT/ 2 1 f
AL bnd W Bpe BUERT PRAGREN LIS ) Sl By ¢ Foes ipO%Qd'cn*(fﬁ%ﬁélp B8

| ecte d ; d. f
1 LS e, i SR il 8 LR g
i ndepengdgnliley aﬂ'd_ Rére%%llﬁ@ of papilla rgﬁ’%nél%a%ﬁh@rﬁﬁ ﬁalfu[l&mtﬁl M IQQ’@nA et al

tri hal onet hyl , - NR5R6 2R5, - SC2NR5R6,
- 0O2R5,2002( 0). SReRGwest NI (193%)55@3%,0 Mt {sREnetke} deﬁgoth oIdRB hn CERRBnanc a0Q)
R5, and optionally substituted lower alkyl ; nis O to 4; Zis selected

f r om NRgButs ohatgnlobip chdvi-HGH ogmallieg ¢dn bt dkpdctefl Rl @metidatdRis@isé-pragutsaionlin
R3 is independent selected fromthe group consisting of hydrogen,

subst i trakeEntspnagisubsti tuted G _8al kyl, substituted or unsubstituted
C2_8al kenyl, substituted or unsubstituted C2_8al kynyl, G _gal kanoyl,

G _gal @Mﬁaf}bgpmvengm_gal kyl sul phi nyl, G _gal kyl sul phonyl , aryl sul phonyl,
cyano, nitro,” hydroxy, am no, car boxy, oxo, car barmyl Cl1_8al koxy,

C2_8al kenyl oxy, C2_8al kn(%{l oxy al kyl t hi o, aI kyl ) car banpy N,
N-di (G galtlbw NOE BPBLAPHY thamn%ﬂl REan9d fyssd py@ﬂngg@ g iigminkbitors of c- et

o ) B MG o BB TRt B e (o D

havi ng cfoﬁ{p'gﬂﬁc?s df'thé invention have the general structure as formula I:

\(

ﬂ\

formula I

wherein

A 18 a 5-18 membered ring;
R; is selected from the group consisting of hydrogen, halogen, substituted or unsubstituted
Cisalkyl, substituted or unsubstituted C; salkenyl, substituted or unsubstituted C,salkynyl,
substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, substituted or
unsubstituted heterocyclyl, C;_galkanoyl, C;_galkoxycarbonyl, C;_salkylsulphinyl,
Cisalkylsulphonyl, arylsulphonyl, cyano, nitro, hydroxy, amino, carboxy, oxo, carbamoyl,
Cisalkoxy, Cysalkenyloxy, C,galknyloxy, Cisalkylthio, N-(C;_salkyl) carbamoyl, N,
N-di(C,salkyl) carbamoyl, C;.salkanoyloxy, Cisalkanoylamino, Cssalkynoylamino, N-(C;_salkyl)
sulphamoyl, and N, N-di(C,_galkyl) sulphamoyl;



\ )LO )OL B1 B2 Formula IIl QL is C(R5)2 ; B2 is NHQR;, W

2012/ 006960PCT/ CN2011/ 077169 Q@ is selected fromthe group consisting
of substiwotet/mssansubstituted aryl, substituted or unPUDAIN20UIESTI6Y

het eroaryl, substituted or unsubstituted heterocyclyl, substituted or
unsubstituted G _8al kylaryl, substituted or unsubstituted

G _8al kyl hetienoanyder fioub@td 3;ut ed or unsubstituted G _gal kyl heterocycl y1;

Bl and B2 together may form5 to 10 nenber substituted or unsubstituted
het er oar yl A1 subét hteisaehlindepandsuthystalctadddorh efNer o€ YRy ; R5 and R6 are
each independently selected fromthe group consisting of hydrogen, hal ogen,
substi t ut et ﬁrselﬁﬁé’dﬁmfut’e:cp t)-edi (CNUbst i t uted or unsubstituted

C2_8al kenyl,,. sybstjtut or unsubstit al kynyl , . substit ut or
imsubst 1ty Figils Bou Baoing ol DG GHRBOL B BrbaHT Retiidfn ik ed o
unsubst | yclyl i._8al kanoyl, C _8al koxycar bonyl ,

C _8al kéﬁpgﬁq%g%%h%ﬁ}p%%%ﬂl?&uI phonyl , aryl sul phonyl, cyano, nitro,
hydr oxy, api XY, jleX:Yeen [CANET:\Tg €0 al |

2 Bal knyl ok PR RRYH, BiliSeork BT _8%{%1{1’ %Mcﬁ%éﬁgf’%ﬁ?’ H‘%P%’os_wé)&ﬁlﬁiﬂ )
car bampO,NRIR Ba ®RAOYTIOXNMR sKel 18R WSOOR], aN(ROC(GBRAANR)A0,REI-AQO) Rs, and

N- (G _8al kyl ) sul phanoyl, and N, N-di (G _8al kyl) sul phanoyl; substituted or
unsubstdptiohdty Wbstdatedydwendlkylsubstit uted or unsubstituted

C _8al kyl heteroaryl, substituted or unsubstituted G _sal kyl heterocycl y1;
and pharmaeé&l fockl |y acceptabl e salts thereof; In one preferred

enbodi nent, .ring urther conpri ses. that to 6 heteroatons selected from
the group £ hssles TBNPE)’B“SFg%H%NYmg ormya i nreferred embodi ment, Rl is
selected fromthe group consisting hydrogen, hal ogen, C _8al kyl,

C2_8al kenyl , C2_8al kynyl, aryl, hetergary_, heterocyclyl,

(hal 0)1_3(C1_8)al kyl, hydroxy (Cl_8)mal Ryl , R@i 4al koxy(C1_8) al kyl, cyano
(C1_8) alkyl, amno (Cl1_8)al kyl, ar 8) al kyl, heteroaryl (Cl_8)

al kyl, heterocyclyl (C1_8) alkyl ,a’(ha 0)1°3(C2_8) al kenyl,

hydr oxy(C2_8) al kenyl , (G _4al koxy(CZ_@) al kenyl , cyano(C2_8) al kenyl, and

am no(C2_8) al kenyl, aryl (C2_8)al ken¥l , @gt eroaryl (C2_8) al kenyl ,

het erocycl yl (C2_8)al kenyl, (hal o) 1F8" 98) al kynyl , hydroxy(C2_8) al kynyl
Cl_4al koxy{C2 .8) al kynyl 0 8)al kynyl, am,no(C2 8)al kynyl

a0 BTy s OO B Bl ket e e R ynyt

G _8al . I r - .

het er o ié?/l (r%% :tlfu&)&{_g }'%aﬁ%ﬁ%% ?tﬂh%ﬁ B g gh?g )E;'t ;?/[ Ef;e?g%ﬁ?}(%&é’r %)D?%H_ég%glﬁt%% ?/tétgtreg onyl ,
het er oetfzygblkﬁ,%;@)_ IkRsyE an bRy ycalbeh @l ¢ ek iHing) @}_Wﬁ%mﬂwh

C _gal kyl sul phi nyl, G ~gal kyl sul phonyf, aryl sul phonyl

aryl ( Carfpabkotys,wyph@mytko, higditoaly oatinb, (atdoxd) oad, kyfbambph anylkoxy,

het er ocycl yl (C1-8) al kyl sul phonyl, aryl, heteroaryl, heterocyclyl, cyano,
ni tro, Guedikenylpxyainalknglaxipdxgalkyhtioo, NWO: 20k7) 006960RCY, SNE(LkAKYN169

carbanoyl, G _8al koxy, C2_8al kenyl oxy, C2_8al knyl oxy, C _8al kyl thi o,

N (Ci _garh@moyté%m%wIO,Xyr\f;l-s&ﬂ@nos(lmglaa%wﬂgyn@a%aa%;N -(Caalkghisubmayosky

C _gal ka l.am no, 8al knoyl am no, N-(Cl_8al kyl) sul phanoyl, and N,

N- di (@E%Ii@(?lﬁ%ﬁaﬁmm%’ll In anot her preferred enbodi nent, the above
am no, am o | . anj no . ] . al kynyl
wthin RL ﬂlsons(egnjbf%{t%gr?(ﬁ?ljéél)%n}%ﬁ%’?\%s(% gdif?%%ﬁ?%érpﬁ%%%g}ln%gomml ected from
t he group consisting of hydrogen, C _8abkyly C2_8al kenyl, C2_8al kynyl .

In anot her preferred enbodi nent, any_ar I,)Jbet eroaryl or heterocyclyl group
within optionally bears one to three3subdtitBents i ndependently sel ected
from hal ogeno, trifluoronethyl, cyano, nitro, hydroxy, am no, carboxy,

car banoyl, (C1_8) alkyl, (C2_8) al keridrmulad2l 8) al kynyl, (C 1_8)al kOXy.

I n anot her preferred enbodinent, R3 is independent selected fromthe group
consi stingBofs hydrogen, substituted or unsubstituted C _8al kyl, substituted
or unsubsti utgg C2_8al kenyl, substituted or unsubstituted C2_8al kynyl,

C _8al kano \7<€| _8al koxycar bonyl, C _8al kyl sul phinyl, G _8al kyl sul phonyl ,
aryl sul phong_, cyano, nitro, hydroxy, am no, carboxy, oxo, carbanoyl,

Cl1_8al koxy, CZClBaI kenyl oxy, C2_8al knyl oxy, G _8al kylthio, N (C _8al kyl)

car bamoyl , oN; (N-#jj (G _8al kyl) carbanoyl, Cl1_8al kanoyl oxy,

Cl1_8al kano [ am 8,2’03_8al kynoyl am no, N- (G _8al kyl) sul phanoyl, and N,

N-di (G _8apkylygey! phanoyl; In another preferred enbodinent, R4 is selected
fromthe group having formula IV: R7R83



Nv N, 03 O Fornula IV Wherein @ is selected fromthe group consisting
of substituted or unsubstituted aryl, substituted or unsubstituted

het er oar yWo 281e®696but ed or unsubstituted heterocyclyl, ®abamN20utedicor
unsubstituted G _8al kylaryl, substituted or unsubstituted

C _8al kyl heteroaryl, substituted or unsubstituted C 1_8 al kyl hetero cycl yl;
R7 and R8 @ & sekcledifivae hergdeut ¢onssehgcf exdsttuthor hesupsupdeoyls sidbistitagdafr
hydr ogen, hal ogen, substituted or unsubstituted C 8al kyl, substituted or
unsubs tunsuhseldlt@h@qbk@hwubsﬁﬁmb@ pi vnpubsiiteted hV@IOZMIZT(S@leﬂ@tW WNROSLITYOY 7169
unsubstituted C2_8al k substituted or unsubstituted aryl, substituted
or uns @sg@ikylmédswbé&l ?Ieéa}rwpsu@uwm ¢ vy hsferomxlypastifulecker Hetstigesd| yI |

C _8al Ih @] SaBIfoxycar bonyl, C _8al kyl sul phinyl, C _8al kyl sul phonyl ,
aryl sul [hetGYGY  nitro, hydroxy, anino, carboxy. oxo, carbanoyl,

c ;rﬁilmﬁﬁfy NRRESIE MY s L@g@ﬁéys&b&guﬁﬁg'oiﬁxhﬁﬁlmtﬂmemg@ma@@ 1)

G _8al “sﬁﬂﬁﬁh@%f‘ﬁmsugé’mﬁéh‘ﬁ)éﬁﬁwgé‘lgl N- (G _8al kyl) sul phanoyl, and N,
N- di (G _8al kyl') sul phanoyl ; |tut ed or unsubstituted C 8a| kyl aryl,

substi t ut eRs ond RNSYRaEH Indémdd&it _y&%ldétéﬁﬁﬁirﬂf&%r&ﬁp candREhg bEhyREo@h, halogen,
unsubstituted G _sal kyl heterocyclyl I n anot her preferred enbodi nent,
R3 i s isabigpendentnsbbtactedd; kalkph, slﬂmtlgut@tqr weunsiigtteh,-afkdnydsdgatuted or
substituted or unsubstituted G _8al kyl, substituted or unsubstituted
C2_8al Renybstitiebst-jallpmnel S@bstuﬁ@@@rsunsvbﬁtwed:@rygawks}wpd ounsghstituidy | |

C _8al ycar yl. j 8al kyl su nyl 8a| kyl sul yl ryl suI phonyl
cyano, HWF@E?%'YPH&HPB&?% TR lﬁaf E%s‘a?cy o 1@%@%9‘3 sﬁ%i»xysaq%
C2_8al l@ N,

o T L Oen] rahblfeiy): Send ey A AR

C3_8al o] a i
sul pha%@l é’drﬁéﬁé}ﬁ aﬁ&(?&%egfg%é 13)% di ér}eg% loxﬁgﬂ SMkzm?lgclﬁe?gf lti))hn?( t he group
havi ng dafyafdy® NN, gd}k@c%arﬁwwgmaﬁo%wﬂ Qllinoylamifd 1S sel ected

fromthe group consisting of substituted or unsubstituted aryl, substituted
or unsubshikiyuddamhel Br@akykyl) Sulpsimdylf @d Ny N €y hsikit smlpblarh@)tlembsumteﬁlo,r
substituted or unsubstituted C _8al kylaryl, substituted or unsubstituted
Ci _8al kyistkstisrtoheyta)kydarph substituset! arungnlsibeed Cutaéldflhatelgaﬂykyshhfétt@cd)oycl y1; Xi
is selected fromthe ?roup consi sting of NR8 R7 and R8 are

each i iSRS Cysalle] léf‘éffreweﬂylo%ﬁqmn@jaf@ugcqﬂyr?@f:@w%S%‘fs th‘i?}ﬁ?f@gen hal ogen,
bstit ut bst d . 8 bstit bst
& 8al keny [ oreRSSETT LB G it & s e sl el Rt i rom
unsubstth% 1{0%§ ﬁﬁ%{iﬂn 'fﬁgtﬁ w&oﬁd or unsubsti tut ed heteroaryl, substituted or
er oc 8

unsubst al kanoyl, C _8al koxycar bonyl ,
In a preferred embodiment, R; is selected from the group consisting hydrogen, halogen,

Cisalkyl, Cysalkenyl, C,galkynyl, aryl, heteroaryl, heterocyclyl, (halo),.3(C;.g)alkyl, hydroxy
(Cig)alkyl, C.salkoxy(C,g) alkyl, cyano (Cys) alkyl, amino (C,s)alkyl, aryl (C,g) alkyl,
heteroaryl (C,g) alkyl, heterocyclyl (C,.g) alkyl, (halo);3(C,5) alkenyl, hydroxy(C,.g)alkenyl,
(Ci.4alkoxy(Cyg)alkenyl, cyano(C,.g)alkenyl, and amino(C,.s)alkenyl, aryl(C,s)alkenyl,
heteroaryl(C;.s)alkenyl, heterocyclyl(C,.g)alkenyl, (halo); 3 (Cys)alkynyl, hydroxy(C,s)alkynyl,
Crsalkoxy(C,.g)alkynyl, cyano(C;.s)alkynyl, amino(C,.g)alkynyl, aryl(C,g)alkynyl, heteroaryl
(Cag)alkynyl, heterocyclyl(C,.s)alkynyl, C;.galkanoyl, aryl (Cig) alkanoyl, heteroaryl(C,g)
alkanoyl, heterocyclyl(C,.g)alkanoyl, Ct-8alkoxycarbonyl, aryl(C,.g)alkoxycarbonyl, heteroaryl
(Ci.g)alkoxycarbonyl, heterocyclyl(C;.s)alkoxycarbonyl, C;salkylsulphinyl, C;_galkylsulphonyl,
arylsulphonyl, aryl(C,_g)alkylsulphonyl, heteroaryl (C,.s) alkylsulphonyl, heterocyclyl(C,.g)
alkylsulphonyl, aryl, heteroaryl, heterocyclyl, cyano, nitro, hydroxy, amino, carboxy, oxo,

4



WD 2012/ 006960PCT/ CN2011/ 077169 Ci _8al kyl sul phinyl, G _8al kyl sul phonyl
aryl sul phonyl, cyano, nitro, hydroxy, am no, carboxy, oxo, carbanoyl,

C _sal koxwo 202/®edckenyl oxy, C2_8al knyl oxy, G _8al kyl t hi ®CTNN2TI1/082d6RY | )
carbanoyl, N, N-di (G _8al kyl) carbanoyl, Cl_8al kanoyl oxy,

Cl1_8al kanoyl am no, C3_8al kynoyl am no, N-(G _8al kyl) sul phanoyl, and N,
N-di ( Cicaftmbiogl,)XC:salkpha byl ldst, Ot utlied/laty, Gnsdibgthic, N-60, @lkyBatkyhay} N,
substituted or unsubstituted C _8al kyl heteroaryl, substituted or

uns ubsti @dalRy]) satbagiolik Ce rakyrsiyoxy, Ci. saljanoglanite (Cspelsfasfareioenbodi ment ,

R3 is independent selected fromthe oup consi sting of hydrogen,
subst i tNrleesabyDsnphpzeyh apdd. ﬁrdlé@ 3@39’1) wipfemaylit ed or unsubstitut ed

G ~sal Ko B Pree e BRI RE A Er ey Lot ﬁ%%a%?%{ ngif‘lﬂ%ﬁ‘?}ﬂyl
S gar Wl %@%ﬁxlkny Ry S@sﬁﬁﬁ%’wﬁﬁv o SERFRERY el Y R e from,
N-di ( Cin8aldey |cl)nsq§fn%_%f‘?1¥hvoggﬁ-_@%hlh%§f‘@¥lgeﬁlééhyl %Hmkhﬁnoyl am no,

C3_8al kynoyl am no sul N-di (G _8al kyl)

sul phanoy! In dn@t@apfdﬁ@fedwrﬁéoemrhad aaiym@ylu Ha@ﬁoaryf%r heewelagt @dup wvaxmirt he gr oup
haying formula VI: R7 0O \R8 /..... N-03 O Forrmula VI Werein @ i

sel ect egtibndip idass grdo hreondsistucmy immiepeulesty saitatal Hom dakigbisd, ltmﬂmlcardmathyl,,
substituted or unsubstituted heteroaryl, substituted or unsubstituted

het er ocsy@nasnitra; hiydroy Lareigo orarbmrauesbarneiled 1 @ alBsl Ky alkenyls(hstalkrdd or
unsubst i t d G _8al kyl heteroaryl, substituted or unsubstituted

C _8al k( ;béﬁ@%cycl y1; R7 and R8 are each independently sel ected from

he h h l. b
G sl E;f’ R bl MEREHRY, R ERPRa B R ko S8 R o0RE R P
unSUbSty e GRARNYPYhap a&#a&fd'é HARS, Qi BNSUPSL G A1 ¥l DBt | Ut ed

unsu eteroary substi'tu unsubstitute tero yclyl,

O _8al %ﬁﬂﬁﬁhwd@ruﬁbl&ﬁﬁﬁéﬁﬂzl@ﬂﬁyrgzl S safl@héyl €P£aﬂl@x%’alrbo@l,_@@§ahéﬁr|lsﬁlﬂhw nyl ,

aryl sul phonyl, cyano, nitro roxy, amno, carboxy, oxo, carbanoyl,

G _sal koxylkylsd _paahﬁemylsobpjnonﬁZg&abJ«nyb OMroxgi, aBalok ydrbbityg oxd-daban@al kyl )
carbanoyl, N, N-di(C _8alkyl) carbampyl, Cl 8al kanoyl oxy,

Cl_8al k(émdybamcn@alkenm&@EZ#&)@&Q@QPCT#M&&@/NWQ&@Q@@%%@W&WJ am no,

N- (G _8al kyl) sul phanoyl, and N, N-di(C_8al kyl) sul pharmyl substituted or
unsubstNﬂ&e@‘a ky) gabrypds §1salkanedery ¢u-edkaoy |y sy eeylamino,

C _8al i ubstituted C _sal kyl heterocyclyl; In
anot hewﬁgéﬁag?yﬁeﬁyméf ﬁﬁﬂwﬁl(gkga@@ﬁ&‘?@&np?gm the group having formul a
VIl: R R1 1IR8 /I N -@
In another preferred embodiment, R4 is selected from the group having formula I'V:
R7
f>—N>_\g
o N Q
O

Formula IV

Re

Wherein

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, substituted or unsubstituted
Cisalkylheterocyclyl;

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

substituted or unsubstituted C,; galkyl, substituted or unsubstituted C,.galkenyl, substituted or



0 0 Formula VI1 Werein @B is selected fromthe group consisting of
substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl,
subst i t utwo 20r2/00®0bst i t ut ed heterocyclyl, substituted ecTunNobar7teat ed

C _8al kylaryl, substituted or unsubstituted C _8al kyl het er oaryl,
substituted or unsubstituted C 1_8 al kyl heterocyclyl; R7 , R8 and R
"ar e eaglubsndepb@deiitynyl, sebstiaitediof ursnbdtinged niglipubinsted b mggubdtittgdr ogen,

hal ogen, substituted or unsubstituted G _8al kyl, substituted or
unsubsthetaroayl, @zbsgaitécoryunsubstibged haicredyadyl, Gnsilibmpit Gh edk@ycgdbrylny|
substituted or unsubstituted aryl, substituted or. unsubstituted heteroaryl,
subst i ttsebkybrlnhiyldsispkytsaphppxledrglspohonyl. giangdieanydroxygcaming, carboxy,

e SR, e SR SRl RIS o
N a (oA RN ST Pior o SKah S By, CyfeniBlafttng, Caramovl, N
C3_8al kynakas1minoNNC@ B8RVl ¥hibhSHOR AN | N-R@] Ny Nsdlbhsrhod adub¥titited or

I
sul phanoyl ; “substituted or unsubstituted G _8al kylaryl, substituted or
unsubstinsubseicltéd CBallkdrhetastanyd or wighisdtindted €dsadity AsSbSAisubdteted or

C _sal kyl heterocycl y1; RO and R10 are each i ndependently sel ected
f r om t hmsgpstitipedcOngillsthatgroofcldubst i t ut ed or unsubstituted G _8al kyl,
substituted or unsubstituted C2_8al kenyl, substituted or unsubstituted

C2_8al kynyln anethise prefertasiengodimenibB s istiidapandany selecdesbigemith gigup eonsisting of
unsubstituted heteroaryl, substituted or unsubstituted heterocyclyl, C 1 8
al kanoyydregen, ¢ s@%mm@%m@w d&gal thwrlglmﬂfm wv?sﬂ@t?ﬁ A ﬂwgm phonyl ,

aryl sul | . The flaow n opou of, .t he knventiaon, ar royided . to give
tho. reaoniie on e bR G SRANTE hsbiiut My iedhd B AtREREAT on
5 -(4-Fl = 1)z A= -4, 4-di = idine-3 - | i id[3
21 tor o Ry BUBRGRY i, G RO el By BRI e vl o
do deca[lkaapithak OatyloBhenydikyland deyC, ki farbamoyl, N,
| uor o- pH%ny?ﬁ%gxo%%%%r o}f p}s?i é¥ne¥3 - ggqr(bbiaylyi‘l{: acid y[ 3 -fluoro-4-
(7,8, 10V-HI(Cl a1ty bakahydr Or GlkaAndyody G takdanagkaido, 3L xaikgz@dayimbp do deca
[ b] napht hal en-4-y | oxy)- phenyl]-am de;
142- ( 4-Ni(Gorad<yphemybmont ang N, Nedic Coptlopanwéantegky| i ¢ aci d [ 3-fl uoro- 4-
(7,8,10,11, 13, 14- hexahydro-6,9, 12, 15 -tetraoxa-1, 3 -di aza-cycl o_do deca
[ b] napht halnerothey pregstygd cratagiment. Rads gelected fropythg group having formula V:
| uor o- pheny1) - 2- oxo-i m dazol i di ne- 1 -carboxylic acid [3 -fluoro-4-
(7,8, 10, 11, 13, 14- hexahydro-6, 9, 12,15 -t r%@§§-1,3 -di aza-cycl o do deca
[ b] napht hal en-4-y | oxy)- phenyl ] - an% 3
2- (4- Fl uor o- phenyl ) -1, 5-di net hyl- 3- oxoft 2, 3- di hydr o- 1H pyr azol e- 4-car boxylic
acid [3 -fluoro-4-(7,8,10, 11, 13, 14- hexXahydtro-6, 9, 12, 15-tetraoxa- 1, 3
-di aza-cyc 1o do deca [b] nap hthalen6§@§£§x¥)-phenyl]-anide;
2- (4- Fl uor o- phenyl ani no) - 5- [ 5- (7, 8, 10, X113/ 14- hexahydr o- 6, 9, 12, 15- t et r aoxa
-1,3-di az gneygh o do dec a [b] naphthal en-4-yl oxy)-pyridin-2-yl] -3
-met hyl -3H-pyrimdin-4-one 5- [5 -([1,3 ]Dioxolo [4,5 -q]
qui nazol i neBisydeR¥ded TRV tHdi dlows dnbistirg b Asubbit@ica-oP DRI BRtedW yI3substituted or
met hyl - 3H pyri m di n- 4- one

unsubstituted heteroaryl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted

Cisalkylaryl, substituted or unsubstituted C;_galkylheteroaryl, substituted or unsubstituted
Cisalkylheterocyclyl;

X 1s selected from the group consisting of NRg, CR7Rs;

R7 and Ry are each independently selected from the group consisting of hydrogen, halogen,
substituted or unsubstituted C,; galkyl, substituted or unsubstituted C,.galkenyl, substituted or
unsubstituted C, galkynyl, substituted or unsubstituted aryl, substituted or unsubstituted

heteroaryl, substituted or unsubstituted heterocyclyl, C;_salkanoyl, C;_salkoxycarbonyl,



5- [5 -(2,2-Difluoro- [1,3] dioxo lo [4,5 -]

qui nazol i n- 8-yl oxy)-pyridin-2-yl] -2-(4-fluoro-phe

nyl am no)we-20etdoydbe 3H- pyri m di n-4-one 5 -(4-F PCT/CN2011/077169

| uor o- phenyl) - 4- oxo- 1, 4- di hydro- pyri di ne-3 -carboxylic acid
[4-([1,3]dioxolo [4,5 -g] quinazolin-8-yloxy)-3 -fluoro-phenyl] -amde 5
- (4- F |@oabeyophitly).-Gi-sabkglsiphonly | hyrstisolphynyldeyaae Sitro drylloosyl, bmirde cadbddy,
-fluoro-4- (7,8,10,11, 13, 14- hexahydro-6,9, 12, 15-tetraoxa-1-az a-cyc |lo do
de ca [dBPnegybarhen!ebi-alkoknyGp splkemexsyChsalinylexy, Ci-glkykhio, N-(Cisalkyl)

| uor o- phenyl ) - 2- oxo- 1, 2- di hydr o- pyri di ne-3 -carboxylic acid [3

- f 1 uor garkappyg N.ON-¢i(C1aallivl) erabarngidr Grsglkgnayioxys Greallkangxamingza- cycl o do dec
a [b]lngphth al en-4-y ) - nyl ] - am. de; . ' .

5 Fitaoe B! N s BT bt . Wiy ey haam sty f
acid [3 - - . - 3 6 - I et xa-k-aza-cyclo
do dec RS CaloBaryl siftsd S MRHRABHESC R iBRReh o
|U0r0-Qﬂ@ﬁ%ﬁhﬁ&f@k%@%ﬂ&%&%eﬁﬂﬁp anec arboxylic acid [3 -fluoro-4-
(7,8,10,11, 13, 14- hexahydro-6,9, 12, 15-tetraoxa-1-az a-cyclo do de ca

[ b] napht halediofhey beofitrod-enidiniédt, R aidlislspendent {ededted from the group consisting of

| uor o- phenyl) - 2- oxo-i m dazol i di ne-1-carboxylic acid [3 -fluoro-4-

(7,8, 1Lhydlfiqgt8, shbstitetcd loy dnbétitdted X1 kblkyk sulstraed eramsabstipatdCdalidmyt a

[ b] napht hal en- 4-yl oxy ) - phenﬁl] -amde. 5 -[5-(2,2-Difluoro-[1,3 ]

di oxol supstitgted g unsubstituted C;salkynyl, Cy.salkanoyl, Ci.salkoxycarbonyl, C,_salkylsulphinyl,

qui nazol i n- 8-y| oxy)-pyri di n-2-y1]-2-(2-fl uorophenyl am no) - 3
- et hyl -13%P-¥k§WIH%PHY1n@IX[SBE’@°n ’93[380»1(1&,0413@9’?3’1’16@810[’ i,r@”}y, Qrdaarenerls - g]

im0y - SriBket et B el et G BTG, NACosatio) carbamoyt, N,

| uor o- Ay-L) 14 -di-h = e - : | i J
-f|uorgﬁ?ﬂ¥¥%%€%8§%?%T§ﬁ1§¥%g§§%@§%%?%?ggﬁf?%gﬁggﬁ%ﬁggﬁﬁﬁ@%?%étyc|o do dec
a [b]n Cheadl e, RAJ N REeBYC] sallgy hatoy(;4- F
Iuoro-gﬁgngﬁ)}%P%é%-??ﬁidihydro?%y%?dﬁgl- -cayboxylic acid [3

- f 1 uor o- 4- [n7andthtd pieferidd, chdbdiaaityRly Bs6lebted Zrohbthe gtoupdraide-farauleWdt o do dec
a [ b] naphth al en-4-yl sul fanyl)-phenyl] -am de 3 -M ethyl-2-phenylan no-5
45 -(2,5 ,7,10-tetraoxa-14, 16-di aza-tricygro [9.8 .0.013,18]n

onadeca- 1(11), 12, 14, 16, 18- pent aen- 17- y® Jidin-2-yl]-3H pyrimdin-4-on
e 5 -[5-(8,9-D hydro-?kLG,lO-diOﬁ?-l, quaza-cyclohepta

[ b] napht hal en- 4-yl oxy) - pyri di ~Q3

n-2-yl] - 2-(4-fl uoro-phenyl am no) - 3- netdhyl- 3H pyri m di n-4-one 2-(4-F

| uor o- phenyl ami no)-3 -nethyl-5 - [5

-(9-nethyl -8,9, 10, 11-t et rahydr o- 7H 6,EbZmdia VI

oxa-1, 3, 9-triaza-cycl ononal b] napht hal en- 4-yl oxy) - pyri di n-2-y1] - 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
Cisalkylaryl, substituted or unsubstituted C;_galkylheteroaryl, substituted or unsubstituted
Cisalkylheterocyclyl;

R7 and Rg are each independently selected from the group consisting of hydrogen, halogen,
substituted or unsubstituted C,; galkyl, substituted or unsubstituted C,.galkenyl, substituted or
unsubstituted C, galkynyl, substituted or unsubstituted aryl, substituted or unsubstituted
heteroaryl, substituted or unsubstituted heterocyclyl, C;_salkanoyl, C;_salkoxycarbonyl,
Cisalkylsulphinyl, C; salkylsulphonyl, arylsulphonyl, cyano, nitro, hydroxy, amino, carboxy,
oxo, carbamoyl, C;salkoxy, C,salkenyloxy, C,salknyloxy, C;_salkylthio, N-(C;_salkyl)

carbamoyl, N, N-di(C,salkyl) carbamoyl, Ci.salkanoyloxy, Cysalkanoylamino,
7



2-(4-F luoro-phenylam no)-3 -nethyl-5 -[5
-(7,8,10,11-tetrahydro-6,9, 12-trioxa-1,3 -dia
za- cycl onwoaptzjaoeght hal en- 4- yl oxy) - pyri di n- 2-y1] - 3H pyr PeTdiN2ed/0M®9 5 -[5
-(8 ,9-D hydro-7H 6, 10-di oxa- 1-az a-cycl ohepta
[ b] napht hal en- 4-yl oxy) - pyri di n-2
- y1] - 2-(Aaklynoylomploe Ny((Garalkel) s@phahdy LaidiHN py+di (@, dalky 3 sdpeam®D substituted or
2012/ 006960PCT/ CN2011/ 077169 2-(4-Fl uor o- phenyl am no)-3 -nethyl-5 -[5
- ( 9- metunpibsg@ed O @ikyayl, aibstitusedrer Brsabstigijted Cy salkylheteroaryl, substituted or

oxa- 1, 9-di aza- cycl ononal b] napht hal en- 4-yl ox ridin-2-yl]-3H pyri mdin-4-
one unsubstltute(%/ Ci galkylheter]ocycﬁ)yl yl oxy) - py yl]- Py

2- (4- Fl uor p- 545 1 tetrah -trioxa-1
Zavac yo CBRERE PR R B bpeloied omt S AN PARIRNE. one

3- thhyl-z-phenylanlno 545-(2, S 7 10- tetrﬁexa 14-aza-tricycl o[ 9. 8.0.013, 18]
nonad

eca-1(11), 12, 14, 16, 18- pent aen- 17- yloxy)
5-15-(2, 2- D'fluoro [ 1, 3] di oxol of 4, 5¢
fl uoro-ph enyl am no) - 3- met hyl- 3H pyri i - 4-0ne

5-[5-(2,2-Difluoro-[1, 3] di oxol o[ 4, 5- grbuiﬁolln 8-yl oxy) - pyri di n-2-y1] - 2- (ph
enyl am n o) - 3-net hyl- 3H pyri m di n- 4- la VI

5- ( 4- Fl uor o- phenyl) 4- oxo- 1, 4- di hydr Oﬁy??a]he 3-carboxylic acid [3
-fluoro-4- Yﬁl %0 11,13,14-hexahydro 6,9, 12, 15-tetraoxa-1,3 -diaza-cyc |lo
do deca [ b]nap nhthal en-4-yl am no) - phenyl ] - anide

5- (4-Fl uorg 3 RNGRYAN PR grodly SHnk¥eh onPéﬁ'Bkt‘?thf&ﬁ “03 LRGB! a?ylaﬁlb‘étltuted or
[3-fluoro-4-(7,8, 10, 11, 13,14- hexahy -tetraoxa- 1, 3-di aza- cycl odo

deca[ blung@bshthed Ed‘ter@aﬁy'l subdtanyd pr prebyt thtedit@edcyclyl, substituted or unsubstituted
5-15-(2,5, 8,11, 14, 17- Hexaoxa- 21-aza-tricycl o

[ 16. 8. Ci02hkyRisylhesbactosa-ok b 8)bsthi@itRIC Xalkylheteroaryl, substituted or unsubstituted

3, 25- pent aen- 24-yl oxy) - pyri di n- 2-y1] - 3- met hy1- 2- phenyl am no- 3H pyri m di n- 4-
one (hma&mﬂﬁﬁe@%@bﬁect the present invention is directed to a

phar maceutj cal ositiaon, | east one of .the_abpve conpound

and a phar%c%w} 11§ eaebes@%?e entﬁvx%??eﬁreéﬁfom Hiecrowr eAnspHag pheliosal | y

car e hReRCher PEaBitykd CotsShatb-bh e BN Ll TS
adni Sshﬁmgﬁed or wTHBALRRLall YA 981 R QYL AR ALAR oy R IGERL 0N Of

t echni ca utions o ove- tioned technical solutions. e said

CO”DOUHﬁmﬂﬁﬁﬁﬂ&@h&&bm@@%h@ﬁ&@e&Bﬁuﬁﬁbﬁﬁ@%&h@kﬁﬂ%@ﬂﬂKﬁgﬂké 1range form
about 0.0001 to about "10: he present invention provides further the
use Of(&Q@&ﬁx%ﬁﬂmﬂ@&Kngﬂkyku@hhycanﬂsymu@hmgmdnﬁ$um3@§ﬂc@ﬁ&)mﬂﬁpmym®x§hown
as formula Ito preparation of a nedi canent. The present invention

provi desniad.gertoxg, @t carbzmoyloQ eikokpctiniatahylesy,tisalksyloky. dboxbeytbiot i oned

t he use.
N-(C,salkyl) carbamoyl, N, N-di(C,_salkyl) carbamoyl, Csalkanoyloxy, Cisalkanoylamino,

'cﬁm 2-y1]-3H pyrimdi n-4-one

Cs_salkynoylamino, N-(C;_salkyl) sulphamoyl, and N, N-di(C;_salkyl) sulphamoyl; substituted or
unsubstituted C,salkylaryl, substituted or unsubstituted C,salkylheteroaryl, substituted or
unsubstituted C,salkylheterocyclyl;

Ry and Ry are each independently selected from the group consisting of 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, Cysalkanoyl, Cysalkoxycarbonyl, C,.salkylsulphinyl,
Cisalkylsulphonyl, arylsulphonyl

o The flowing compounds of the invention are provided to give the reader an

understanding of the compounds encompassed by the invention
8



WO 2012/ 006960PCT/ CN2011/ 077169 The use for the preparation of a

nmedi canent for the treatnent or prevention of cancer, cancer netastasis ,
car di ovaswol2arz/ms®ease, an i mrunol ogi cal di sorder or anPotuNan1di7’swe der .
The use for the preparation of a nmedicanment for delaying or preventing

di sease progression in cancer, cancer netastasis , cardi ovascul ar di sease,
an 1 nmunol odi-GlaFludisplicigl)-4oox@h4atiby do-pridmedecarboxylit heidy3€luoer-4¢ he
preparation of a medi cament for treating or delaying the progression or
onset of car(@&10,clahibt-herahadioas? 42,15 detradixoviakdukarcy dodnslasathnaphthalen-4-y

i mmunol ogi cal di sorder or an ocul ar disorder. The present invention
provi des a d8wpPodkdYHlormidse shown as formula |, which is for use in the

t t t of , th ti of [ t ast asi t t t t

of car di ovascul 4 T HPEBE T ShndsPaRF dinesbraBe OB 2 oG sor der

As preferreqq o fie COMPAURGLUGS . @S,1317 5 (BRI 190 48ba 3 N6dodeOlIb fbphifiAt 4Pe
’Fhe p I'n & Hod o1 Ty 4a R

conpound. resen enti’on provi des ‘a ne g a patilent
having a congiyl pReniiLfhigbs nedi ated by protein kinase activity, said

met hod conprising adm nistering to the patient a therapeutically effective
anount of ea coO gluehsp -dcef Idpréfandcapbkyliaasid 3 Frbla4accept abl e
salt thereof. rrppﬁtsl prefglribrngg, Thgm;&ay{%dpp%t ei n ki nase i[s KDR, Tie-2, F1t3,
FGFR3, Abl, (AScid)bl,18,14hSrabydioc9 I R 15 Ak oxe-1METazRON;lodalkda[b PapZhalon-4TAKL .
As preferred, the said the condition nmedi ated by protein kinase activity is
cancer. Aexyr hawtleamidehe said cancer is a solid tunor, a sarcons,

fib , , | , .retinopl , habd ,

[ rosercom. ool co, TELATOTS LR LT, B s o,
[ t j T i ti i I t d

o o L9785 LB 920 5 Y L P SER LR,

a nedi canent SHRLEiElLQd, the said nedicament is use in the treatment of
cancer. Agxy?fggens’r]eéﬁ the said cancer selected fromthe group consisting

of lung cencery (NFRASS-pRANDET,5- ALY ESHRS-2CRIGSHr0- 18P az6RALEboRARGLREAL i C
cancer, head cancer, neck ' cancer, hereditary papillary renal cell

carci noma, JBiflubhedd7Rcivallorel 4-htahy @@ Nd18;tetedosta gl tiakecpandelecd[Bnap
manmal conprising adm nistering to a manmmal in need of such treatnent an
ef fective arhthelen-dfylexyg-ophpodhamoke; any one of Cains 1-4 or a
pharmaceutically acceptable salt thereof WO 2012/ 006960PCT/ CN2011/ 077169

| n anot heP a')sff’e%lﬂlpfq-]?'ﬂ@nﬁlfa&:}w5'ﬁﬁ/7e&ﬂf)aéh,li'5é4d1€F(éb’td&t6{9012a1th@@'bﬁ'dlaz

a1 19 2 Pel b SR O L Bl Ky 0ne e e g sorders

effective_ a th n . the ahaove .co h .

Cer nt hal of or T hiattbgd o SigEe SRR ke Blin - o RO B BPRR R T e R elimingdadis
fluoro, chi %&hylb;@_@riﬁﬁdihgd&le Preferred halo groups are fluoro, chloro and
br ono. As used héerein, unless otherw se indicated, alkyl includes

sat ur at ed e NPV @, 2D fliE O3 RS0 U eb GRS 2418 M R B xS H-p i GiRL2-yIpna@cieto Phe
cyclic noieties. For exanple, alkyl radicals include net hy?], et hyl, propyl,
i sopropyl, owtinciopy-dpydthylsHpyyinjdindedet yl, sec-butyl, t-butyl,

cyci cobutyl, n-pentyl, 3- (2-methyl) butyl, 2-pentyl, 2-nethyl butyl,
neopentyl ¢ C%f@i'E]@pm‘lPlWﬂyl)fﬂ’lWﬂ,ﬂ-(ﬁhmﬂwb’ﬁd@ﬁfﬁe@ﬂﬁbfpﬁ’éintayild [Antl, Eidisixeleexy! .

Al koxy radicals are oxygen ethers formed fromthe previously described
strai ght , ®brlidrcElgninazdinnS-gloxyydifluererphkgayllidps. Similarly,  al kenyl and

al kynyl groups_i ude straight, branched chain or. cyclic.alkenes and

2 kynes. 2o P TP PLIRF R DA by BRI PR Y i TR 42l
chain term i 3 V, HGE tihe f Th rm
am noal kyl | Tar e LA et 8 S e R B R ERo e g tsten 51k
(ie.,-alkyl -)Nb@nyl]];{}gidgpr m'al kyl am no"refers to an am no group substituted
with an al kyl group (i. e.,-NHalkyl). The ternidi al kyl am no"refers to an
ani no grosp whi-mFl@r&bﬁai@g)ti-bm&Q-&ﬁlycﬂtoqiykminegi-eatbswﬂmrcﬁi n the alkyl
groups can be the same or different (1. e.,-Nalkyl]2). The termaryl ",
as used her dB+fluonmt &3S, Id% Helul Sbeiahgdroet, 2d2, 1 6 eéterosatleazarcyoled odsuibinapbth or
substituted aromatic_group such as phenyl, naphthyl and anthracenyl. The
ternt aroyl " aeréwioxyyrhenyllgaeds- C (0)-aryl .




The term heterocyclyl”, as used herein, unless otherw se indicated,
represents an unsubstituted or substituted stable three to ei ght nenbered
nonocycl iwoatamedsed ri ng system whi ch consi sts of carbecTamNans/@anddf rom
one to three heteroatons selected fromN, O or S, and wherein the nitrogen
or sulfur heteroatons nmay optionally be oxidized, and the nitrogen

het er oat o may2-0pFluorabhanybel , Siudah ethil- Z-e8o-2 héihhéloe oy lzyle-43 c abgx yii yic e
attached at any heteroatom or carbon atom which results in the creation of
a stabl e st rlddtuored-(ESaltpl leB3, bi-hewbhdiect. & 2.4 §détydoxgrleampcychedpdagelblimphthar e
not limted to azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl,

oxopi per azi riy§-+akap)-peEYAr#Ide; oxoazepi nyl, azepinyl, tetrahydrofuranyl,
di oxol anyl, te h oi m dazol yl, .tetrahydrot hi azal yl., r ahydr ooxazol yl ,
etr anyd: 8pyr alr - BT Bt R o073 66 i ERB T

t hi onmor phol i Byl 1n £:hi ) ' l £ QX qth. [ ng

oxadi azol yl .(e}g’lo’fllhiefgp%ﬁg{i@%%%’?g’llg?é%%ﬁgsle%'aﬂcg?%?ﬁ@ch@%a gﬁlgge}%e{%%gg
indi cated, reprgSeimiqan unsubstituted or substituted stable five or six
menber ed nonocyclic aromatic ring systemor an unsubstituted or substituted
nine or ten nestoeFREGrdERANHE2SL6LiMRIASIRRICIRLIbEX YOS sHlgsToar bicyclic
het eroaromatic ring systemwhich consists of carbon atons and fromone to
f our het er odfdnid), kle1 3 t4-bekahyduor D, 10,16+tetBioxatldazakryc idoddchib [miphthadpard -gloxy

sul fur heteroatons nmay optionally be oxidized, and the nitrogen heteroatom
may opti onaDt pheswllpmider ni zed. The heteroaryl group may be attached at any

het eroatom or carbon atomwhich results.in the creation of a stabl
structure® Exa?fﬁ'&sz'gflhﬂ‘gpe[ll oat9rolgiiargkiuinaeplingg:yieny -pawgmn%vlh%-&-ﬁ%% 0

thienyl, furgnyl, imdazo i soxazol yl ., oxazolyl, pyrazolyl, pyrrolyl,
t hi azol yl , t@eﬁﬁ?%@%ﬁ?@&ﬁlﬁ- Q&Y?P}lélﬁy‘?'? |, pyridazinyl, indolyl,

azai ndolyl, indazed yln: Zh gl | 5 | thi.gny

benzi soxagol yl g?%gﬁ%&gg&sﬁallﬁ g%@%%‘yjr g@@%ﬁélﬁgg&g%xty %fﬁggg@ymﬁ@ &p'henyla
benzot hi adi %fﬂb{.h,mgﬁﬂzm_ﬁ)&ﬁﬁﬁﬂiMM_@{éeni nyl, quinolinyl or isoquinolinyl.
The termaryl al kyl "neans an al kyl group substituted with one or nore aryl
groups. e The{aFidoad-kedyl)-Doxen yi-dihkdrowyridindi S-airbexydie agldkenyl or al kynyl
group substituted with one or nore aryl groups. Simlarly,

t he" het er oar[ytfhlokgH+(7,8hidk B, baF4rhedakpdrpt6. 91 2,1 hdeteaosarlydzatdyghodddavaiizaphth

al kyl, al kenyl or al kynyl group substituted with one or nore heteroaryl
groups, and dlen-4-ylamind)-phenyl]-amide

h | yl al " "h lylallc. | "or"h |yl al | "

net o0 ey ol ) stV ELL I A S TSR oo reans, an
. Th ' N 0] Wh

oL oUPS, e BT EAASIHL 1L B el By 0,94 248 Bk VORISR RS

substi t uent aq§1_4glwlf§ﬁﬁ}_gygnyl]dgﬁldgyI amno) it shall be interpreted as
i ncluding those I'mtadtions given above for"al kyl "and"aryl . " Desi gnat ed

nunbers ot carhofetiaflophdnglandne-5F3-(E8)7, Bhalhok£1 41 6 ldngdenendao k.61, td)e
nunber of carbon atons in an al kyl noiety or to the al kyl portion of a

| ar ger substdnhdent1(ih, Mhidh, B-kytaap pealosy ppyridis-2pyl &8 Hxpyrmaitlin-4-one The

tern conposition”, as used herein, is intended to enconpass a product
conpri si ng t heS-p&s9-Mibylrpig-edDahee-1,5rdidze-cyploberfti[bihaghthalen<l-ylasy)meiridi as
any product which results, directly or indirectly, from conbinations of the
speci fied i Agtedirekt u?rl‘?'th?éylé‘ﬁ’ér%ﬂ)Tﬁ'@ﬁthéfﬂﬁﬁrﬁyﬁmlﬁx@cﬁ%? ngly, pharmaceuti cal
conpositions contajning, the co unds .qf t he e t. i.nvention .
et ve. Wb 20157 bBLSKD B BT ST s 1 B ERE Ot UeE o it i db
preparing t i é C l.sQ of . the prasent. i-mvention.
Furt her m)rerbg(gogégﬁaﬁah%ﬁlggﬁgh%ﬁtgafe g%r@%}?rég{r@elpg %?J%S’%n{ﬁ%}é%e%est as
pol ynor phg andh a8 FhledpREr 1dnthEN 88tk i A- 98 -7 | 0 dR et tially 438, Pl 2366 a-1,3-dia
invention. In addition, sonme of the conpounds may form solvates with water
(i. e., hydratgslonoia[bpapithalefi-gayioty)goiidant§1jadtd-pstishdisel-vat es are al so

i ntended to be enconpassed within the scope of this invention. The
conpoundseof tHE5-(H,24BhydromMenslDaloxmal azd-syeldeppfEsgithalen-#-yboxfyppym dif-2
pharmaceutically acceptable salts. For use in nedicine, the salts of the
conpounds of'YUf#@'ﬂW@th@Ham@éﬁ'm@fhﬁbﬁtpdk%dlﬁrﬁa%ﬁaceuti cally acceptable
salts. "The pharnaceutically acceptable salt fornms include pharmaceutically
accept abl e aci di c/anionic or basic/cationic salts. The pharmaceutically
accept abl e acidic/anionic salt general le takes a formin which the basic
nitrogen is protonated with an inorganic or organic acid. Representative
organi ¢ or inorganic acids include hydrochloric, hydrobrom c, hydriodic,
perchloric, sulfuric, nitric, phosphoric, acetic, propionic, glycolic,

| actic, succinic, maleic, fumaric, malic, tartaric, citric, benzoic,

L, ] . o, Y o - I 1 -



The above Formula | is shown without a definitive stereochem stry at
certain positions. The present invention includes all stereoisoners of
Formul a Iweanrndizgledsnaceut i cal |y acceptabl e sal ts thereof PEIraNIer/o7mext ur es
of stereoisoners as well as isolated specific stereoisoners are al so

i ncluded. During the course of the synthetic procedures used to prepare
such conpeunds2-(HFluoro-pinythniiac pinZaliy SA[ 5e(9-@pthpes,0 A8t lilowtrpliydc@dHr € $2-dhown
to those skilled in the art, the products of such procedures can be a

m xture of sterledids@imeydononalblyrdthaden-4iylaxydpyodintigl ] Sbhpoimiinf-oBer nul a
(1) exists, the present_ invention includes an ossi bl e tautoners and

phar maceufi cal -E&@éppwyéar@ap)r%mqﬁ@fléoﬁ;(h%ﬁ), Satighpdrotthd ] EdHoxaskazine
where specificall t at ed ot herw se. . . t he .conpound of Fornula (1)
and phar nacé’&fqn(?ﬁ%/[lbilaa @8‘6?&45}' QxY)sh réd”%'ﬁ'é'\r{ﬁgﬁ'pé’%%&n%%%e form of sol vates
or pol ynor phic LS, resent ci {on._inc S, an i |.yat es
and poIynﬁrphi%iﬁ%ﬂﬁg?&%gygﬂgag {g%2§ﬁggkﬁﬂﬁh§¥ﬁ?%?ﬁ%ﬁyﬁgﬂgiﬁ&ﬁkgngn%gt
particul arl yechum1t),qd,13.916[@Dgen@a%nt1h;ey1§93|()v153@fdiﬂ-§-@%%ﬁﬁh&w@aﬂé y
accept abl e. For exanpl e, water, ethanol, “propancl, acCetone or the |like can
be used. o  ThES (B2 DilIRGOBLMBIEBL ISR, 3- ]q@ﬁmat@pllo@yﬁ%m&ﬁ-zrﬁj-gr(g-ftu@rcs ts
prepared from pharmaceutically acceptabl e non-toxic bases or acids. en

t he conpouncngfantih®-Ppregdet3H-pxrentdied-ons aci dic, its corresponding salt can
be convenientl regared from phar maceutical |y acceptabl e non-toxic bases,
i ncl udi ng®i noré&g(?c Hifesrodh 3 ldexplnidss-pwewlinSaylosy deyridied -yl H-értpkany lrmin

i norgani ¢ bases inclade al u 'qgnl ammoni um cal cium copper (ic and ous),
ferric, ferrBusMeiW-AHIMINEENESMim nmanganese (ic and ous), potassium
sodium zinc a e like salts. ;Particul arl eferred are the ammoni um
ol o um  fmanesr bEopspaSuPihh S Cuby i R EPb Tt Ced o

phar maceuti gal 1G Gt e J r e ingl.ud

By, sedom S P LR S R AR EE 1 B AR per
substi t ut ed 1ARAIBLS-S4kiRo RBhdMgt|Wnaiky occurring and WO

2012/ 006960PCT/ CN2011/ 077169 synt hesi zed substituted am nes. O her

phar maceubi ca{4-Fluaacsipihgbleoas-gandiby dioipyridiasidccdibegsicfacidm whi ch salts can
be formed include ion exchange resins such as, for exanple, arginine,

bet ai ne, caflBdluoeg-4AdLliOnE, 13 4-hexahgdioem?.y? &b Hstteonediadiare cydodadhgd bimepe,
2-di et hyl am noet hanol , 2-di pet hyl am noet hanol , et hanol am ne,
ethylenediaﬁﬁﬁﬁ?*ﬂﬁ@ﬁﬁ?ﬁﬁb@bﬁbﬂ'ﬁ@@eN-ethylpiperidine, gl ucam ne,

o cosam pe. "L 405, INOLARRT. e, L SOROBYIATIBY ARGk 1 agpr.2
I S T S e

tripropyl amme, "t oire ound o

present i nyeniip ai%c OARI freschl Biv&RIonSS BRI SHaim&RNDE GRABYERHENT Y
prepared from pharnmaceutically acceptabl e non-t'oxic acids, including

| nor ganjompaiRthgOPRALGNAGK Bt abSUE ForAsdudd ahf @ |piaienact@ically abRpRbl &RIpiht.
benzenesul foni c, benzoic, canphorsulfonic, citric, ethanesulfonic, formc,
f umar i cThegbme tptiacmaggutitaly accerhigtde okaipentt refhysdo aochbba didyent, sdfuvamnexxcipib@ct i c,
mal ei c, malic, mandelic, nethanesulfonic, nucic, nitric, panoic,

pant ot egkicr ptidsphel ddeass geeeampound @ff therpresent diselagure is adminbigeadesul f oni ¢
acid and the like. Preferred are citric, hydrobromc, formc, hydrochloric,
mal ei c, phoBHAEHIE Invepien proxidshglse Heroptintizasion @& tecpaicel SofHtigns 9f preferred are
form c and hydr.ochloric acid. Since the conpounds of Fornmula (1) are
intendélOY%P%Bﬁ%? 8@5W?@§Fmﬂgg'they are preferably provided in

subst anti ahl.\.: : | 1. 609 r I ly at
east 750 e 0o | SRR GuRaRREhiATARN, B B SRkl BP L, G
basi s) .0.0001 tdRgoN@FMBCEUt i cal conpositions of the present invention
conprise a conpound represented by Fornmula | (or a pharmaceutically

accept abl eTeapitesdnbaivenfion poviaes Asthey theiud@bLebioRBlthe ghaphadem e Wbinpaditiyn
acceptabl e carrier and optionally other therapeutic ingredients or

adj uvarangd .at IFagt cne wpmpoYndoshewinrus fomieil ¢ bfopwsparatoomsofsunedibdreeritor oral , rect al
topi cal, and parenteral (including subcutaneous, intranuscular, and

i nt r avenouhe prgpsnhinsenEen pievidss tlre therertinazatesof &ehnigpl selwtens ef i n any gi ven
case mh%l depend on, the particul ar host, and nature and severity of the
condi t iBRETERIMRICAC Pife active ingredient is being adninistered. The
pharmaceuti cal conpositions may be conYFnientIy presented in unit dosage
formand prepared by any of the nethods well known in the art of pharmacy.
In practice, the conpounds represented by Formula I, or a prodrug, or a
netabolite, or a pharmaceutically acceptable salts thereof, of this

i nvention can be conbined as the active ingredient in intimte adm xture



Phar maceuti cal conpositions of the present invention suitable for

parenteral adm nistration may be prepared as sol utions or suspensions of

t he acti weocorepoosds in water. A suitable surfactant camcCihaN2noloaded such
as, for exanple, hydroxypropylcellul ose. Dispersions can al so be prepared
in glycerol, liquid polyethylene glycols, and m xtures thereof in oils.

Furt her, aTis esdovthtipvepacaionloé ainnelicadedt fob ther tesaeménttoln eradentiomafithatergr owt h
of m croorgani sns. Phar maceuti cal conpositions of the present invention
sui t ableenfasmgtastasest, abtdeovasenlantiisegsie ag iremuhelogigalkedsayderairaniognler disorder.

di spersions. Furthernore, the conpositions can be in the formof sterile
powder s f of N§ k¥ fastheMpaErte8 s 2 pradirament By deleying on PEventingedipsipe piogEsEon

sol utians or disgersions. In all case t he finalljn'ggfable f orm nust be
ster | dnSHFhEER RIS Ry AR i, naymEYs RIS or oy etlar

phar maceutjgal conpositions nust be stable under the conditions of

manuf acture and storage; thus, preferably should be preserved agai nst the
cont am nat TR, &%bt AR pPépalitioh AP b HRdi GFRn B frefit ARty BB PrdGion of €
carrier can be a solvent or dispersion nedium containing, for exanple,

wat er , @iftaTehncepWal€dr nfcasthsis , @hidé@asdularpliepyd, enenahiy6lokicalndsdri€wrdn

pol yet hyl ene glycol), vegetable oils, and suitable m xtures thereof WO
2012/ 006960 BEdIdEN2011/ 077169 Phar maceuti cal conpositions of the present
invention can be in a formsuitable for topical use such as, for exanple,
an aer osol Thepresant ivientiereproyiden compoungsior iy showdap forgruls havhighis forrusetimer |
the conpositions can be in a formsuitable for use in transdermal devices.
These f1BY HEATRENOMHCARE): he PEEHIneR, capeqr mesastyisLr dimiBeimeantyod srigiatideroy
Fornulail of thiﬁlinﬂleptf(ﬁr}jr or..a pha{ fe&gécally acceptabl e salt thereof,
via corVERT ShAPMEPeiesisal H et B URE IS anpl e, a cream or oi ntment is
prepared b 1. X1N §],l.C e A i t:h about
5wt % t o ab%ﬂ?g#%ﬂ%bggg%@ﬁﬁgg%ﬁ%gﬁE@Fﬁ@%ﬂ%Fggﬁce’gﬁéﬁggﬁ?%%agﬁ%ﬁ%ght havi ng
a desired tRO§lcS@RR¥ntion proflies ABEeNdd FTcaGRNP PSidnt RASn®A coiktiiGord WHRRAGd ON
can be in a formsuitable for rectal adm nistration wherein the carrier is
a sol i dnedifted by proatie katakeadtivatly, fahemeihot dompfiohgadmiiiitedos® theppst hori es.
Suitable carriers include cocoa butter and other materials comopnly used in
t he ar ttherTpantisalppeiSictive pweumnteyf alvemponwdstioam dsyfofrowlmb dr byphdrimaseutwdiy xi ng t he
conposition wth the softened or nelted carrier(s) followed by chilling and
shapi ngicFeptarie epdt thereof. | n addition to the aforementioned carrier

A TSR DR L SR e o e S
di | uent ffers i i rs, surface-active agents,
hi gker@'rFéﬁalAulgé’idé%%@?%&%ﬁ%?@?égp??‘g% Lding antioxi dants) and the

like. Furt Renpmifed, Blcheld BELNVRSSmERRR Dy phGkidgshst AcieRAS balddie L
formul ation isotonic wth the blood of thé intended recipient. Conpositions

cont ai Ni NGAR pEPERQ i sRSGhE&ReEa byli kM| Bsatcon®, fiBRBEIFBME UdskdoMd, Y
acceptabl e salts thereof, may al so be prepared in powder or liquid
concentmatwrigrennoblastoGen e riebidgmydasage, lgBvidhgomn, ndoeobdascena,of from about
0. 01ng/ kg to about 150ng/ kg of body weight per day are useful in the

t r eat neptatashrcitomag bo hemptapdiche wgligomdy tareradignant aa¢itesr nat i vel y about 0. 5nyg
to about 7g per patient per day. Far exanple, infla tion, cancer,

psori asi s, %afr P@?%}%{lwromdg%}é%t%@nwaﬁﬁ %h%asotjfm?a% Iokfune system

di d condit i i th | tem (ONS), b
of 1 et ANy P bt Bl AR b md S Br e abouc o b1 16 Somg of the

compound. peg plirL oG B0 Gl ROk hlscRRic gl oFbhRERat L vel y aboul 0.5ng

to about 3. per patient per I's understood, however, that the
speci fic dagerdfev®, tHeQhidmMcRaEkE LY Fdm MRl cotbiblinSNendc4HRen bavar i ety
of factors including the age, body weight, general health, sex, diet, tine
of WO QA& OSBRI EN2 1A QAR Efanatbatia caicefthe@hcant @yh&kafanedmioreditarat i on,
rate of excretion, drug conbination and the severity of the particular

di seasgapilder goinglltdasmamya, childhodH dspatacedlubir hecinaspeatdsgasiric cabearome
apparent fromthe following witten description of the invention. Mdes for
Car ryi npampel ¢ameprisifgeasnipisicring torpaagiadl dp pegdisteh Bpatmsnigny ffacte oty el
conmpounds having,c=Met inhibitory activity. The conpounds of the invention
have t R AORBPHT of 100 U P e ERIERAT S St BB trenber e
ring; RL is selected fromthe group cogfisting of hydrogen, hal ogen,
substituted or unsubstituted C _8al kyl,” substituted or unsubstituted

C2_8al kenyl, substituted or unsubstituted C2_8al kynyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, substituted or
unsubstituted heterocyclyl, G _g al kanoyl, G _g al koxycarbonyl, C g




N-di (G _g al kyl) carbanoyl, Cl1_8al kanoyl oxy, G _g al kanoyl am no, C3_8
al kynoyl am no, N- (G _g al kyl) sul phanoyl, and N, N-di (G _8al kyl)
sul phamoywQ 2mz/®e®n i nteger fromO to 3; Al and A2 are eaticN2ndépewdent |y

selected from=N, =C (R2) - ; A3 is selected from=N, =C (H-, and =C
(CN) - X is selected fromthe group consisting of NR20, CHR21, 0, or
S, wher ei ninR2@thenalspeet] tharpecsentthvéntide edickerddl ty a irhothiodGl tidatikgy/d patient Whfering
2012/ 006960PCT/ CN2011/ 077169 R2 is selected from-H, hal ogen,

t ri hal dram ky¥lst tyONine kin@se-meijiaed dimsersfwﬂﬁming-t@t SED 0P RbninisSOMIYRS RE d
-02R5, -C(0) NR5R6, -N (R3)S02R5, -N (R5)C( - N(R5) CO2R6, -C (0)

R5, and2phti adh@lap@t@altbs@ QﬁltVéﬁmloBWé?f thg Ro)mpounﬁ Oif iepbpye gompoyngd. ge| ect ed

Selectod f FomerRa g BE s Bl e b %%%é%mgﬁﬁ&qlﬁtiﬂ apapy RAHS TR,
unsub Stﬂr%rlﬂé%g 10(30—%%#?{&1’11 ?&g\%@ %E ?@or%r FHIB%U {z}ﬂfoe‘j C2_8al kenyl ,

substitu unsu I'tu anoyl, G _gal koxycar bonyl ,

G _gal kyl syt gbddhekein Cﬂnlél@bﬁﬁé{'v?féé Méd’ al%&b’ﬂn%lﬁh@é&ﬂ}fhted C¥ABPalefti LT O,
hydroxy, am no, carboxy, oxo, carbanoyl 1 8al koxy, C2_8al kenyl oxy,

C2_8al KiytavssbonChdigas kashithbtenigh: KI@lcl@&och}hc&ﬁdﬁb@éﬁDan exiimplt, dikyCradgalsky| )
car banoyl, Cl1_8al kanoyl oxy, C _sal kanoyl am no, C3_8al kynoyl am no,

N(C 8&¢1k§lfé netwl, pﬁa/ﬂmyd)pylamprbpyu\kwtilc(o@ro_p&hInklgutyl SUblpIUhHWbutyRﬂ-buB'l sel ect ed
O S cobutg1, nepentyt, 3- (5. ety butyl, -pentyl, 3-methy Toutyl- ncopentyl cyeleopentyl, -
cyclcobutyl, n-p yl) butyl, 2-pentyl, ylbuty pentyl, cyclcopentyl,
hexyl, 2-hexyl, 2-methylpentyl 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-alkyl). 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],).

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,
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QL is C(R5)2 ; B2 is NHQ; Q@ is selected fromthe group consisting of
substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl,
subst i t utwo 20r2/00®0bst i t ut ed heterocyclyl, substituted ecTunNobar7teat ed

C _8al kylaryl, substituted or unsubstituted C _8al kyl het er oaryl,
substituted or unsubstituted C 1_8 al kyl hetero cyclyl ; WO

2012/ 0068pa&GTH1 Chidtdolp bl ind B $hiamorpBbliayl duBaxitlagkiaherphwbiyy if saffondaridd 10 nenber
substituted or unsubstituted heteroaryl, substituted or unsubstituted

het er ooyefiprolyl. R5 and R6 are each independently selected fromthe

gr oup con5|st|ng of hydrogen, halogen substituted or unsubsti t ut ed

G _8al kyl , %%e“fl|hetﬁrwbrasuﬁ%lb%r?mt1&n e othErwise Khisated, EpERSEnts g wepuptituted

or Sﬂﬁiﬁﬁa@%’?&?&t%ﬁﬁﬁ? NS AT S I S A
G _8al l%ﬁﬁﬁmnied gﬂne%?’ It&loﬁ%r?@&%&) 'Bgtgzo fﬁ'seeﬁ?ét&%t%ﬂlaﬁp Ellﬂé systgﬂlegﬁ gé(l%cg ul p ho nyI

aryl sul’pho am no,

a _sal W@ar%é%@hﬁ%@'slt&ff thlc(ﬁ%oﬁﬁktg B LABYn atgns%ﬁh lfﬂblrﬂ Bﬁé)to f%ﬁl@tex@ﬂbfﬁw )
carbamoyl, N, N di ') carbanoyl, Cl1_8al kanoyl oxy,

C1_8al kanoet donny, o@ %ahdkwhenehaﬂme marog&n oEsulBalhisietdatsrtd pRAGPYnallgnd N,
N-dl(O _8al kyl) sul phanoyl; substituted or unsubstituted G _8al kyl aryl,
subst i taxtidgedy and,ltiﬁunhl:s&gehllule‘@doa@m&aiqupltlbealbzrbzeaqqalernlscrbs'[ﬂlleﬂlﬁtemilryirgroup may
unsubstituted G _sal kyl heterocycl yl; and pharmaceutically acceptable salts
t her eofbe attachedrit gehgieroniont erraghasoomeYiich li@iswigs 1A thegresteon o ermgrblegsictrat 0
to 6 heteroat selected fro h roup cons ng of 0, S, .and N. I n
a pref eridaw T acrrny BIYDS;iac Tuds Be g bt Gteh lreazﬂpf%% levg%gbﬂydr ogen,
hal ogen

ot o oc§°eﬁaZ?*y?€ﬁ%%°W§%>§?@i Pyl B s i b8 oot )
Sy QDL ki By, B by Ohal Kl By dlba) pltadifl e 0ary!

hydr Oxﬂe%x%):@lbk%@Niopyﬁa%%leQﬂeﬁﬂ%hﬁﬁ@?ﬁ})@{%ﬁfﬁdlam C) ANDESHia DI ddepnll, and
am no( C2_8) al kenyl aryl ( 8) al keny het er oar yl (CZ 8) al kenyl

het er ocyddolingICGar i8)qlindinyl. , (halo) 1-3 (C2_8)al kynyl hydroxy(C2 8) al kynyl ,
Cl_4al koxy(C2_8) al kynyl , cyano(C2 8) al kynyl , an1no(C2 8) al kynyl

aryl (C2_8) Ehekgmyl'aryllaﬁwé nmnwn {legl Syap kshswutedheﬁleomqrdhqﬂe(a@l Bywiskynyl

C _8al kanoyl, aryl 1 ¢ kanoyl , heteroaryl (Cl-8) al kanoy

het er ocycl ihﬁ( ayy eb(%HYk @wlalk@yleafi%t@ @Iaalﬂiewg} |0r alésfvwl(mumww@s@@cfalﬂb@rﬁy|

A
ary| <0~§2§ Rt RYLAREHL an AR FOR0Y| o B Rl S RRO BN onl FREYCL Y (C

1.8) al er oa hydr oxy,

am no, " il j oxy
G 8al kS tﬁél?gb’grof?ﬁ(so an%gét%e%ﬂclglrk ‘%@ﬂek&ﬁl}ﬂyla dfx_%fll é{q%gélr%?ﬂ laglg)qgf'{‘ ﬂﬁ@éfr{s

8 al kamaykydXalker§l or Ak Isemtn@tedeﬁth&meldﬁwé AstLRRycIN ¢rédpsal kyl)
sulphannyl§qand1§? hkd?ﬁ(%?ﬁgelkyl) sul phanoyl . WO yoldkd

2012/ 00696 0RCEEN26hYy D7etds o the growp @@ her preferred enbodi nent, the above
amno, amno (Cl_8) alkyl, amno (C2 8) alkenyl or amno (C2_8) aIkynyI
within RL Mlee@r@sthettaltredﬂwl ton"aryldorsifbet ¢fttheinprsfix meletp epirhentl anaed efct ed from

SR Sl I ol ST o
R A ik
et S AP R AR L U

conS|sgmggugﬁnhyghggeuwlgﬁgghhgqgegdggﬂgpsubst|tuted C _8al kyl, substituted
or unsubstituted C2_8al’kenyl, substituted or unsubstituted C2 8a|kyny|

Ci _8al kanoYhe te&l"ca)aiﬁ@eb@pﬁarabemd heréih, i8 aitkayded Wb pidonydass eroaaétlcysh@ulsmg@mbjl
aryl sul phonyl, cyano, nitro, hydroxy, am no, carboxy, oxo, carbanoyl,
C1_8al quﬁemgwﬁmmltb«wecmdammnw oxysll G arggirkguct hihégh byl diwtlky’r)

carbamoyl, N, N-di (G _8al kyl) carbamoyl, Cl_8al kanoyl o

Cl_8al KBdiesetianirer, coeieneapmﬁm secited ulxgre@ieﬁtsm tog |Spe%féﬁ%4m@q Acgerdingly.
N-di (G .8al k ha | ; I n.another preferred enbodi nent

sel ect éﬁlawe%v%wi %‘%B VPRB IR thhicqmpQundeAkghe prgsony mventiqn %ﬁ\f aqive3 0

Formula |V ”



VWherein @B is selected fromthe group consisting of substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, substituted or
unsubst i twoedimsenocycl yl , substituted or unsubstitut e@tCTCNallkylmoyl ,
substituted or unsubstituted C _8al kyl heteroaryl, substituted or
unsubstituted G _gal kyl heterocycl y1; R7 and R8 are each independently
sel ect adgikdiem dsheclbasaugthedinsi st panigg dic inytdntageipouhds ageiBo pstilo$ thetputsedt or
unsubstituted G _8al kyl, substituted or unsubstituted C2_8al kenyl,

subst i tinveationr Fuisuberci samaeef tne cigatalineyfbrmssfobgiei conpedndrmunetissisi t ut ed

aryl, substituted or unsubstituted heteroaryl, substituted or unsubstituted
het er od3pbR9TPheandesskehdy ntcrgedda P BIIIaR By Present IBMANkOP i jagitigyy some of

O o S SRR T S RS BT, TS e DR
N (G 8ok 02012 0RRNOESTL RAIALATZAAS LB bl (S Sl 1)

car bano yl OXy, am no,

N-(C 8al kyh cottlRRaIOMhe pRBcht Mhveish &% al8abk ﬂehe&mﬂabwdfphﬁmghﬁdﬂ@d or
unsubstituted G 8al kyl aryl substituted or unsubstl tuted

Ci _8al kytrilgs eafsyFor B4 hﬁﬁlbﬁl@ﬁl%ﬂth@l’salmbé&drhpﬂtﬁads 6F thisaihkatitloatrefepycl y 1,

I n anot her preferred enbodi nent, R3 is independent selected fromthe group

consi strongopic"fipdnagencallyuosdntatui¢ sxdits o' Thepdatnsdcicttidadlg aGiep8dllksalt, fosubst i t ut ed
or unsubstituted C2_8al kenyl, substituted or unsubstituted C2_8al kynyl,

G _8al kaelgs phaomagufirdkyacarnsahly peidgy/angenikgr kasitiaic sale: Tsaph@mwemﬁmw

aryl sul phonyl , ano, nitro, hydroxy, . 0x0, carbanoy]
G _8al ka@&fgptat&?z a%ﬁu%@mfo%@y ge@%@ér%ﬁw gazgﬂ m@/h@aﬁi@%ﬁﬁ PHTOgRPGScﬁ’m@élP‘iQQI )

car e el B, BRI ko i S TR B impbygr hvimeiagie
N-di (Ci
el bt driEc, SO %ﬂgl&%"hg PIBHE Sl B) HoSPASTR, FTREHrFBhic, oIFEbc ypricy

For mul ay,¥ciemeiett, fumaan%lanl@ 8RS CRHC [HemBit NBarle R AnGRAR S Fdng  Of
substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl,

subst i thydaskyethansalfbsit Bdnrzﬁ@sm&tnecr o’ylid, phmoRUDehplitbileaesolfoniasubsti t ut ed

C _8al kylaryl, substituted or unsubstituted G _8al kyl het eroaryl,

subst i tmtoelad:newlf@nwbmlci)haatawu@m@aiidkiyyh@tsecr@@lyl@iby)_ﬂ_triﬂ(iord)a@eécel ected fromthe
group consi sting of NRS8, 7. and R8 are each independently

sel ect é’dlafffl@ﬁ?iltl??élyq\‘lé@éa@% %Sil@@thglwlthwh@@ew Fanpederitedsapbtmipyed or
unsubsti t ut ed 8al k bstltute or u ituted C2 8al ken)

Subst i tC&lCéla%ﬁh URSRESTF be e R lepRys. SR BR RS GO edbe T ut ed
aryl, sy u n bstltut ed het eroaryl substituted or unsubstituted
het eroc,p 1Iuhl B%%I% g%ﬁ?l C _8al koxycar bonyl C _8al kyl sul phi nyl ,

G _8al kyI 5%@4%5&% 1nv%ﬁt¥$1§ﬁ&kR1'&9Nlthm(ibé%@&ae tﬁbgz %%H"t@(ébmp%‘ﬁh&'@of A" boxy,
0X0, carbanoy 8al koxy, C2_8al kenyl oxy, knyl oxy,” G _8al kyl t hi o,

N- (G _8aldayion. Imaichaan yhoh NodtVedinGICoe Balckyhal d@ﬂmiazepw the ComBadrda Ry haxy,

C _8al kanoyl am no, C3_8al kynoyl am no, N- (G _8al kyl) sul phanoyl, and N,

N- di ( Cire8Hlykophyersadl ipvarmointo, the usired norepowrd. mgmm/emmma@ﬁbmmﬁ 87169
unsubstituted G 8al kyl aryl, substituted or unsubstituted ' '

Ci _8al kytssatiavodion the derb bdminiséering Shaﬂmb@npatsatl@dr@tm@épﬁmerv@tleuwmm

I n anot her _preferred enbodi nen i s I ndependent sel cte fromthe group
consi stdepgitse W %@%WPOWw 19%1@116%10% %Wémmu 1y 0Pt i t ut ed

G _a eroprah sl S Sl o s Pl FBRPRYI ltn“d"ive%ﬁy?al l%tr%lapl
A T S S %%‘?‘%& RS

car bamybivatNes %‘t‘e‘ﬂeﬁéﬁbeaaﬁok&a)mﬁ@ﬁﬁ’m kaéi‘loﬂl Biddgaard, Elsevier 1985
Cl_8al kanoyl am no, C3_8al kynoyl am no, (CI 8al kyl) sul pharmyl , and N

N-di (G _8altkyinyended paamydkefinition af ®ﬁ§hﬁ1bs@ﬂuelﬁt&fr rvedatdebodparaailar, loBédiongn a
selected fromthe group having fornula VI:
molecule be independent of its definitions elsewhere in that molecule. It is understood that

substituents and substitution patterns on the compounds of this invention can be selected by one
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R7 0 \R8 4s5'..... N--03 0 Formula VI Werein @B is selected fromthe
group consisting of substituted or unsubstituted aryl, substituted or
unsubst i twbedidmewpoar yl , substituted or unsubstituted RreTamN2eMAI7y169
substituted or unsubstituted C _8al kylaryl, substituted or unsubstituted

C _8al kyl heteroaryl, substituted or unsubstituted G _8al kyl heterocycl y1;

R7 and dRrdineyaskithin thedepepderidd gonsgluads thdt dre oherhiballygstahlp awdthat @hibageadily
hydr ogen, hal ogen, substituted or unsubstituted C _8al kyl, substituted or
unsubstsyniiesideddsy ®elikewsplknowib ghd artiasedelbas thasubsthpdsusee britvhegeinkyny | |
substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl,
subst i t ut edih®Prepes ysniienmedpetamraes describsd g cRAfaEypne or more asymmetric

C _8al koxycarbonyl , C. 8al kyl sul phinyl, G 8al kyl sul phonyl , aryl sul phonyl,
oyano. BIERGOR b e ns euPEhRirs adsrted Mty e Eestaiikaon
C2_8al k : . ' i ot . N
N i O TR R P S Ao e R e ol i Aot A ALARIRY b
C3_8al kynovd Ao (& pREblofebmstl ABAGY! and@Mdmhce D) Shedplokydals

sul phanoyl ; substituted or unsubstituted G _8al kyl aryl, Substituted or
unsubstthéeded C _8al kyl het eroaryl, substituted or unsubstituted

C _sal kyl heterocyclyl; In another preferred enbodinent , R4 is selected
from t he gfbugbdvavongulhdisshosyn\ithout WOe2@ifiP¢ SOEOGMRGTHCNRO4h(PHFi1i60s. Rht |
INMC)3 0 O Formula VII Werein @B is selected fromthe group

consi stireignomventisstingludesdligterenisamess pf beraehlat ynd phagpaeduticalorcgeptable salts

unsubstjtuted heteroaryl, substituted or, unsubstituted heterocyclyl,
subst i tiiereel Srrthrsmbdyics of egreeisomarsias Melhas is %}ffime@ CETERISQIPE B Bt A1yt ed

S e U S RS SRR
S R e N S R S e R T
subst i tyytiefroREduBSeHATe! ot Hix@ e BF VibrcokBRSEs t Ut ed or unsubstituted heteroaryl,
substituted or unsubstituted heterocyclyl, G _8al kanoyl,

When a tautomer of the compound of Formula (I) exists, the present invention includes any
possible tautomers and pharmaceutically acceptable salts thereof, and mixtures thereof, except
where specifically stated otherwise.

When the compound of Formula (I) and pharmaceutically acceptable salts thereof exist in
the form of solvates or polymorphic forms, the present invention includes any possible solvates
and polymorphic forms. A type of a solvent that forms the solvate is not particularly limited so
long as the solvent is pharmacologically acceptable. For example, water, ethanol, propanol,
acetone or the like can be used.

The term "pharmaceutically acceptable salts" refers to salts prepared from pharmaceutically
acceptable non-toxic bases or acids. When the compound of the present invention is acidic, its
corresponding salt can be conveniently prepared from pharmaceutically 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 amines and substituted amines such as naturally occurring and
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C _8 al koxycarbonyl, G _g al kyl sul phinyl, G _8 al kyl sul phonyl,

aryl sul phonyl, cyano, nitro, hydroxy, am no, carboxy, oxo, carbanoyl,

Cl_8al koxwo 202/®edckenyl oxy, C2_ 8al knyl oxy, G _8al kyl t hi ®CTNN2TI1/082d6RY | )
carbanoyl, N, N-di (G _8al kyl) carbanoyl, Cl_8al kanoyl oxy,

Cl1_8al kanoyl am no, C3_8al kynoyl am no, N-(G _8al kyl) sul phanoyl, and N,

N- di ( CisyBthk&iydd substitpted moyihes. Gthios pharmedhtiodluamseasble brfaadt Mon- Baldydses fydbm
substituted or unsubstituted C _8al kyl heteroaryl, substituted or
unsubstwhioh sadtsCan 8a fkeyicd andndscipn eydhange resinR@uciras, R @xampleearghminanbepmndent | y
sel ected fromthe &rpoup consi sting of substituted or unsubstituted

G _8al Kpfteing ghofing. Y'Y~ dibenaydimdenadipngpe.coetbypray P-didiyaminogthaaoler

unsubstj tuted C2. 8al kynyl, substituted qr unsybstituted ar bsti.tut ed
R R A e M R R R A SN A S

G _gal kanoyl. ' ! : | | F Y] i O . phonyl ,
aryl's u:%ﬁ%%?e%%g?%§§l§%££%¢ K&%? ]r%qﬂgl% lgﬁyﬂﬁ %?‘?i@hksgg liﬂgt;ﬁ&@%? H]tlr%’ 0Si ne

ki nase ROLYIBR, bfﬁe@a@iﬂ%}i}%iﬁeﬁdﬁﬁ&|ﬁ6®aﬂﬁné‘f&§_ﬁ§'§pm@dﬂ%, bigYesa@oboRfit, i n the
treatment and/ or prevention of vdrious diseases and conditions. In

parti cutiathylagGnd eimehydintied, @s@dpiemaicntramethamiiddindanslieé. ki nases, in
particular, but not limted to, c-MET, KDR, Tie-2, F1t3, FG-R3, Abl, Aurora
A, c-Src, WaHenlth cotdpund o MBE, préReiN, inPRAKbn 1PdER;, itandirdspiddingsdt carbebe used in
the treatnment of proliferative di seases, such as, but not limted to,

cancer .cogyedentlymprepaier fRom nhiprasrestiadly acerpeablapmnioxicocpisaipchiding igonganiche WO
2012/ 006960PCT/ CN2011/ 077169 EMI process, the conpounds .of Forrmula | are
usef ul 4 OFEEIGH %%ma ‘#d%‘i“yg AR RHIRS 26100, BT BRSPS 5B n
conditigns.in i.ch.EMI is involyv for example, .the trea t of

cond! t IR eRuSE i esth S BN i SRR b oie. SRAnECRTF oy ¢ he
conpou r L . e j i k ment
of 5 vaAPRLRhicER: Sk ole, et ARGleC R, hMNERL N ALQ IR My QriE ghibeR.

sar CoMpanfotinRS phesPBric, 8EPHBBuI UBL, ANSFR, phSTubNRPIfAHE 8T8 and TRDIEMERAGONMR,
gl i obl ast oma, neurobl astonma, teratocarcinoma, henatopoietic malignancy, and
mal i gnainé ciases ihyé®brdviic efospie hjdrodilbng, nidiéic gmosgiosicl stfutidend itarioatidsi m t ed
to, lung cancer, bladder cancer, pancreatic cancer, Kkidney cancer, gastric
cancer ,Papticdaty prafecred aracforoie andiydrochlorigstidt Sincatheeomponedsufifogmblar(d) are

nmet ast ases), hepatocel | ul ar carci noma, ovarian cancer, esophageal squanopus
cel | cadbendeshiar Phasmasdrigal we thayase aeferably preyadeddn subsyansiaBymurcaarm, for

i nfl ammat or of i hrobl astic tunmor, an | i obl ast : N _anog her
enbod HOAP Il e A TR PoCH 7 SRt RBCA B sasb2Up PRt o e on
COWDOSiJi&”hth‘ere@ith%i t herapeutically effective amount of a conmpound of
For mul a ‘f], Eoroa pirar maceuti cal ly acceptable salt thereof, and a

phar maceut e AcERRARRoGRbA! &fthe FRERTRIAND LAUSNbniRudl S0 di rect ed

to a method of treating a patient having a condition which i's nedi ated by

pr ot ei nekicfms@! BCRdritiulayl (BYa pel¥hAt &Rkl 4L cEHrablb Salptki®Ptasan hbgFApgticaak! ¥
effective anount of the above-nentioned pharnmaceutical conposition. The
f | owi ngphaongeuticdlyatcdpteblé caraeat andropaipeal fyrakérdbetapantigiivgredibiets beadjevanan
under st andi ng of the conpounds enconpassed by the invention: 1) .

5- ( 4- FI'thsrcompheifigny ingluds eermpagi tiin uiitabl pipr pdil.mectdl, toardebrpd pareaterad (including
[3-fluorop-4- (7,8,10,11,13 , 14- hexahydro-6,9, 12,15 -tetraoxa-1, )

- di aza-HHHFSHR AHTIHSREBh @ﬂ%}néqqmwb%éy}mlsm&w illth%ﬁal& most Suléa%ke Koute in

3t 11 oSSR A v T b TR BGhdons or
-diaz a‘v@%{i‘&ﬂ ﬁfé%ﬁg%;l% P ﬁttfé]ﬂ{gea{brnﬁhﬁéle?é@( he gir? i %%ﬁtﬁgl &%icpo[s%i_o]p§ thal be

142- (4-Fluoro-p -acety cycl opropanec I C acl uor o- 4-
(7,8, 1Qohdentéhtl Jﬁeﬁﬁ%amwipd&a?e fbfmhRd pﬁe@\%rea%%h}ofgthe Hoavods G lkagRE e A e
[ b] napht hal en- X yl oxy) - phenyl]-am de; 2012/006960PCT/ CN2011/ 077169

(4) . 3ufdFphatindg- phenyl) - 2- oxo-i mi dazol i di ne- 1- car boxylic acid

[ 3-fl uoro-4-

(7, 8, 10, 11IniBaditbehibr abmpdoands répré2nted-tydiormoleds dr Bpwidamaocy vietdolieca] H] napht

hal en- 4-yl oxy) - phenyl]-am de; o ) ) )
pharmaceutically acceptable salts thereof, of this invention can be combined as the active

ingredient in intimate admixture with a pharmaceutical carrier according to conventional
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(5) .
2- (4- Fl uor o- phenyl ) -1, 5-di net hyl- 3- oxo- 2, 3-di hydr o- 1H pyr azol e- 4- car boxylic

acid WO 2012/006960 PCT/CN2011/077169
[3-fluoro-4-(7,8, 10, 11, 13, 14- hexahydro-6, 9, 12, 15-t et raoxa- 1, 3-di aza- cycl odo
decal[ b] napht hal en- 4- onxy) phenyl ] - am de; (6)

2- ( 4- Flpharmagqehecyy bampamdide-tfGmiglics, THe,cadict ﬁl,aguﬂaldeamhydatmﬁoﬂﬁoﬂxﬁs d&pehéihpaoxa
-1,
3- di azanathe fm’dmfe:tra{abf}tmpmim@ fon adminisssayipnpyg.i eliahorpayaiteral (e wding 3H- pyri ni d

ot g ?B&tf@ﬂ@BPWOTIB{S4thSPQTIa@PW§% | somnpsifiogs 9 the prosetinpeniion can bapressatidss phen
lamin
[ 2?35!%? PRt e B are AR B gt e ssrbiien-achpe g oI epeh senseyng. o

S-[

yl a

S-[

4-f | - |

5 (- P SRR A Al G AN Tty BieBponiiony bearepeppd g 5
g. ?XOl q{o@vcfér 91]3 %Hi'nﬂ% OJs'arboﬁftﬁéhOé%ya) uc"?;_(?énsﬂ)ﬁrlﬁ aﬁ’Q 13 h@tmida% anon- aqu@éi@hquld

[

(

n-
1-
[

[

4- Fl'uor o- phény1) - 4- oxo- 0- pyrldlne 3-carboxylic ac

i
3- f | uais@n4il-in-water emulsion, or as a water -in- oil liquid emulsion. In addition to the common
7,8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa-1-aza-cyc|ododeca[b]naphthale
4-y| dlogpdge fptrenyet putatbiode,; the compound 1¥presented by Formula I, or a pharmaceutically
(4- Fl uor o- phenyl ) - 2- oxo- 1, 2- di hydr o- pyri di ne- 3- carboxyllc acid

3-f 1 uceer ak(lez st thoreofi may, aiwbﬁe%darnw?e@e%awopwhlsd redaasaBivansiandog deledrpdodeca

b] napht hal en- | oxy) - phen -am

2- ( 4- FI9581ess dike WWO%%{%“SJP% Wfpageggzsa@y af the Wﬁf}ﬂ&s PFPhmach e sancsaly $i5Ry 1 i ¢
aci d

[ 3- f | udPghodsielydq ¢ step of rigging info assqeigtien Ge pstiviingrediontyith the curienthaty qodeca
b
[ b] nap %Pﬁ tffds ?Ié/ b%gﬁ)e Ifya@b@?f ]1n§re'{hg§t’s. In eneraﬁ ]L'I?é)com ositions ar[e é)r?qared b

142- (4 uor o- phen acety opr op ecafboxyll acid uor o- 4-

(7, 8 1 QuindfbrrhRy, abdl-i g 2R/ Hd@i ing 1tﬂe2ac115e il &AM avitir B@ad 6&&@1&@@%@@[&%@@@ ht hal e
n- 4- yl oxy) - phenyl] -am de;

3- (4- Flsotid oampieayos bpth? Thx prddlﬁbﬂi&ﬂ@ﬂldrdjdtﬁmﬂzelﬁaftbmhyﬂ)edlnaﬁﬂld désretl pusematon.
(7,8,10, 11, 13, 14- hexahydro- 6, 9, 12, 15-t et raoxa- 1- aza- cycl ododeca[ b] napht hal e
n- 4-yl oxy) Thlpﬁhémpil]arrmﬁedmal cmmmsmﬁ@%()%ﬂﬂmmmWME_’aa@larrnaceuﬁcails ) . 5
-[5 -(2,2-Difl uoro-[ di oxol o [ 4,

qui nazcﬂcpffplzgﬂeyp@’;ayl) anqylilm)_uQ ﬂ]& (rQaqep igplly acceptable salt, of Formula I. The

r ?Zpgen Oh%lg]&?(gs) fi[: gﬁg’ (61%2'}}'- f% cal@] accepte?ble salts tﬁereof %an also bé included in
qui naz Hnaceﬁtlc%)f }é%_wgggltloq{sg % %_ Jtlagorf thts %§4e or fuore other therapeutically active

Ianlno) one

-(4-Flyg gﬂ@pyl) 4- oxo- 1, 4-di hydro-pyridine-3 -carboxylic acid [3
-fl uoro-4- (7 8, 10, 11, 13, 14- hexahydro-6 , 9, 12, 15 -tetraoxa-|-aza-cycl o do
dec a [Db] n‘ﬂﬂ@%ﬁh&ﬂn@éﬁﬁcé’l daﬁ[@r@@lgi@l@@@é{ﬂ 1)e -fé‘ﬂ%xdﬁlp(e 380id,-liquid, or gas. Examples
5- (4- Fl uor o- phenyl ) - 4- oxo- 1, 4- di hydr o- pyrldlne 3- carboqulc acid [3
- f I uor wfdelid ¢c8rid,iddyd3ladtdsd) eormnlolr, suGoscQtal@ gilatint aphr, @e(xtm Iaeea;zaaﬂmgnémﬁurdo
dec a [Db] naphthal en-4-y |sul fanyl)-phenyl]-am de ( . 3 -M
et hy1- Btqardanand wicanc 8a8. Exappdes of lmoid earmers eee- sbgarlssradi, awm@ mb;qltﬂe@ll and
[9.8.0.013,1
8] nonad¥¥gt: Examples of gascqus, Cfg‘leﬁ%mc&@ﬁ cqrpoy dipxide andmitgegenolnprppasingdhs i mi di n- 4

i g]n ﬁ apfﬁoﬁﬁ)%élﬁoﬂg ‘gﬂr 8%;)(1[) or’rn any cglgvreglerz pl?arr}lgceutlcé(lameldlg ma3crj lbg%m?)lo%g hept a

ridi n- Zadhbre?whfts AL RNEIBIT AR)orifip TREMY IR LTESbNn # 2 00, and the
like may be used to form oral liquid preparations such as suspensions, elixirs and solutions; while
carriers such as starches, sugars, microcrystalline cellulose, diluents, granulating agents,
lubricants, binders, disintegrating agents, and the like may be used to form oral solid preparations

such as powders, capsules and tablets. Because of their ease of administration, tablets and
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( 21 ) . 2-(4-Fluoro-phenylam no)-3 -nethyl-545
-(9-nmethyl -8,9,10, 11-tetrahydro-7H6, 12
di oxa- 1, 3vo-2rvmaewecycl ononal b] napht hal en- 4-yl oxy) - pyr i #iCmA291jo73td9 pyr i m d
i n-4-one (22) .
2- (4- Fl uor o- phenyl am no) - 3- net hy1-545-(7, 8, 10, 11-tetrahydro-6, 9, 12-tri oxa-1
, 3- di &apsmgscﬁreﬂmnﬁéﬂeﬂraapm Hedagnuditsyhinoeyly yidi phamateytidal Sddripasraraedploydd.one
( 23) . & -(8,9-D i hydro-7H 6, 10- di oxa- 1-aza-cycl ohept a
[ b] nap r@ptajn@ y.4allEts xydy-hsyaoptgid by standard aqueous or nonaqueous techniques.
n-2-yl] - 2-(4-fl uoro-phenyl am no) - 3- net hyl- 3H pyri m di n-4-one ( 24 ) .
2- (4- Fl uor t@kﬂ@t,ﬁpp%lﬁgﬁheg:on%pﬁ9p pgﬁgs 1nvent10n may be prepared by compression or
-(9- neth tra dro-7
di oxa- 1™ dmga%tw&’ﬁﬁy Sty m%wm%sew lﬁlgEﬁdb%?ﬁ UV COPRICSSAGRIS i i -

4-one fBayllie( }EI%? ré b %orgléregguﬁé ?a@&?ﬂé &ghﬂﬂé e adiBh m’gre(ﬁéﬁ in a free-flowing

-(7,8, r y i oxa- 1-
a- cycl apepaldl faRhidbadbsRadiyd, 8xidmany wéww%h%lnd%ﬁlﬁmwam et fArRRE surface (
26 ) . 3 -Methyl-2-phenylam no-545"-(2,5 , 10-t et raoxa- 14-aza-tricycl o

[9. 8. QicOiSordd@bm@sing agent. Molded tablets rnay be rnade by molding in a suitable machine, a
nadeca-l(ll),12,14,16,18-pentaen-17-y|oxy)-pyridin-2-y1]-3Fprrinidin-4-one
( 27 ) mixBure pbthe pawderd Lompownd rhoBtchedivaok @h meftdiqmid djjuent. Each tablet preferably

qui nol i n- 8-yl oxy)-pyridin-2-yl] -2-(2-fluoro

phenyl amnm)&fglmﬁb%ﬂ) Brgotprabantdierpishopsive mgre({lelzt@n}i caclgeachg or capsule

:2_ / eg%h (E%I;t'algln]gp,&%:q;am 0 béplig a{xﬁﬂ (nﬂ%éhe\@twg 1n?g)1§g en pyrlﬂlogleganzlpl%lall
2012 0 PCT CN2Q11/07,7169

5- (- Fﬁﬁ’g? L TR e Rk oy s o a3 Qs ©

-1l uor gd'b?%t]( aphaé]:ﬁ vdduch? X%@B&ﬁ%{%ﬁm{ arPa p?op]r?ateléldéoﬁ%x?%%ﬁouﬁt 5tllaB7g- cycl o

do dec am no) p

5- (4- FlHReQal RAIBEY Ink 4a1‘§lxt?0rﬂ aBodishy QB&Jt%rﬁeE’deﬁﬁofsthg ARV PoSitiak. Ghit dosage
[3-fluoro-4-(7,8, 10 11,13, 14- hexahydro-6, 9, 12, 15-t et raoxa- 1, 3-di aza- cycl odo

decal b]fbaphiviibgairral ¥- c}bh&lﬁ beawydn frohabyht] lmgto dbout 2g of {i&lyctive 1ngredlent
5-15-(2,5, 8, 11, 14, 17- Hexaoxa- 21- aza-tricycl o[ 16. 8. 0. 020, 25] hexacosa-1(18), 1
9,2 typically 25mg, 50mg, 100mg, 200mg, 300mg, 400mg, SOOmg, 600mg, 800mg, or I000mg.

1, 23, 25- pent aen- 24-y| oxy) - pyri di n- 2-y1] - 3- net hy1l- 2- phenyl am no- 3H-pyr.i m di n
~4-one Phesmgequtigeloripositigns efifhe P@ﬁ?ﬁ“‘é@l‘ﬁ]né@@ S#l@b@rf@r p@e&ﬁraéﬁdrﬁmlstraﬂon

f bl f h b f
P ont ey b EROR s sltins B SupEaget ot HANE ShRQr AR i a4 STt | v
amount § H§&9 Qg{l %e rﬂ}c}]u%g htﬁa%or%gyrﬁﬁ }ﬁidrc?ﬁré op 1c%ﬁHB9éJ 'fﬂs ersn?&%%ﬁ%fzsg%y cal

agent th ogfcal esponsé I'ssue system

ani mal &épa@mrglm%l 1&@1@6bl@9th§féﬁ9 grycabé ﬁldrrﬁﬁﬁ%m%feofifﬁ&%r hagd-an, nedical
doct or “or ot her  clinician, cl'udes alleviation of the synptons of

t he di spagev@ke dirshy ﬁeruds@tdmazdfneﬁ{ee&émmenta ThewtesiThis s dnﬁsiﬂﬁsed as
defined herein, includes multiple substituents (e. g. aryl

het er oal kyPharhmt@moalroph)ppsmbesf eff thb pyeséntomrontien swtablevier Bgld:ma'hla: u@rihsludem)r e
preferably fromone to three substituents, nost preferably fromone to two
subst i tstesHe gquebngisgdetinne or ﬂwp@@oeetl:emthﬁlﬁmmthe compesiipdnssab Se i he emsn of

sterile powders for the extemporaneous preparation of such sterile injectable solutions or
dispersions. In all cases, the final injectable form must be sterile and must be effectively fluid for
casy syringability. The pharmaceutical compositions must be stable under the conditions of
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.
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The conpounds of the present invention may have asymetric carbon atons.
Such diasteroneric m xtures can be separated into their individual

di ast er eowens120metshe basi s of their physical chem cal diPCranenads7isy

met hods known to those skilled in the art, for exanple, by chromatography
or fractional crystallization. Enantioners can be separated by converting

t he enant i Biremiaceuticxlt aong®sitiohOofthd past®iga@ntion cambxinur forguitede for ospivdlt h an
appropriate optically active conmpound (e. g. , alcohol), separating the

di ast eruwsosehsisgiod cxromieanianps¢lecregm, oihinaims|lgtzram distiniggoivddi, oi dhadike. Further,

di astereonmers to the correspondi ng pure enantioners. Al _such isaoners,

i ncl udithgcompesttams sam be H &t Olﬁlﬁléé“tétﬁﬁ %}S@%‘ﬁ%ﬁ&éft@}ﬁéfi@VIa?SeTE%ﬁém@r #iPnss part

f th h d
oan be BRUEEMER L b A RO TN e R Do e gud LI PHEREM 6 f out s f or
COrrp.ou{bglgﬁiceﬁg&hlg%\égé%tt%)g@sa?ﬂger@&e v ton{f&lttlﬁﬂgﬁﬁioéegmf? nle'tﬂ@dg ' Ain dM%@le a

speci f Icts syht esl's I hazo ne conpounds

qui nol i pee QFT&ﬁHﬁléiﬁ is %E‘%ﬁ I%ﬁli %?ﬁhéjﬁﬁf’chhﬁﬁﬂ WHES RIPLERE W¥thtaBodthese
general synthetic WO /006960P 7 CN2011/ 077169 descriptions so as to

al I ow @wavstol dboedl (w4 Sfthatémpoundpkeprafibels@esh bheintradtit haviak hesirdr
qui nol i nes of the invention. Schene 1 outlines the general procedures
one coulodsistsecit o provi de conpounds of the present invention, for exanple Z
is NRBR4 in forrmula |I. Schene 1 4-Chl oro-6, 7- dlnethoxy qui nazol i ne
(la) or 4-Pharmeecusicsl mpesitiersoighisrinydntien cambe insa tosmpaitehlaforaceitll abl e or
been prepared by conventional .nmethods kno e skilled in the art. In
step 1 AMuashian whergindheasren i 8 S%lefgét PR %E%dﬁatﬁ%e Bt IR uhdQsE nes 2a,

ner ! S RbRhribn SIS Gt S Inc R Ao SRR AT RS b Boh D S BLERENGE ©
car bonag Jﬁ\) gpogmtohgs ﬁﬁflg gorﬂienéﬁﬁf Bnrbd b?em)vgﬁ%%xé t}%ré%tnﬁﬁ)rsftl%ﬂ vafayps  of

i nterme position are treating the Internediate
from st@peded¥rinfclicl@aRRR% PRIIbAeE bY QBRIRRY $ndahd ﬁg%ﬁﬂlﬂses For exanpl e,
boron tribromde at OC for 1 hr and following 4 hr at roomtenperature. WO
2012/ 006960 HIt{aNAO 1Hd LFgreh@dtioned dafrigtiggredcnth, the prarmadeutichiefofusiatons
heterocyclic ring is prepared by treatnment of the di phenol internediate 4
wi th t Wesappdepeyamney mshgerassappuphiates o ¢itrhercladaiviony agrioupngRedipists swdydsat e,
brom de or iodidate ﬂZa W, th the existence of an trial kylam ne or al kali

14

car bonatiuenfs(Rufters, flayeritgageaty baderpousses- @ﬁﬂvwg%ﬁéhléyene%@bgl@ﬁ%t i on of

| vent_and t t f d DVBO
PR R L e LR fie B e oo vt pE i
Scheme t% F?ndgF the?g}ﬂ%lét 18(§t01r1110t\x/1ﬁ1 t%r %kﬁ%dl&? (ERGHR ?Réd e@ﬁa@ef?ycg}%@ovﬁ%%n ation

usi ng Ium on car on as ter na er or lron

powder Joﬁf!t‘rlﬁ%% Q @orﬂ{)oﬁﬁdt deRcricd 'y P%lréﬁla' IS Q&luﬁcaggft dc@éptable salfghﬁergétﬂ al
step in Sche he final am des 9 can e prepared by coupling t

ani | i nemdy ykd be pRparePid p@ﬁd@@tﬁqulqrcoﬁwn[@@geﬁﬂl ng acid chloride of 8 in the
presence of base such as triethylam ne, diisopropylethylamne. Coupling of

ani | i ne wi Ghnaglily d8sapeddelstan ths erder 0Hfrpini abgutr @begkg té avoue X a0 /kg oFRRLy,

DCC. Schene 2 An alternative route for the key internmediates 7 i s shown
i n Schenuglit peiay azougsifulng theftreamaent phthe Abdvicriadicated constieens) er altematively about

t hi ophenol s 1 iLelds the correponding the key internmediates.7. The fused
ring 4- W&F%Wﬁ%ﬁ%}m%m(pfﬁéw 0&e@%ﬁdﬂﬂﬁﬁ%ﬁ%éw@fwsom%n. lines 11a,
phenol s |1 b or t hi.,ophenol s om*rer ci al

P o nelE Rt (REE AR Sri oSt PR Sl ShrReedc st NBER ¢ 1 ar to

those skifdigfidis tsg?s‘%etﬁ r(&NS), may be effectively treated by the administration of from about
0.01 to 50mg of the compound per kilogram of body weight per day, or alternatively 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
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chene 3 WO 2012/ 006960PCT/ CN2011/ 077169 An alternative route for the

final products of Formula | is shown in Schene 3. The coupling of 10 with
ani | i nes woa1zpessol s 12b or thi ophenols 12c¢ yi el ds t hePcormepardiwg
conpounds of Fornmula I. The fused ring 4-Chl oro-quinazoline (10a) ,

4- Chl oro-qui noline (10b) or anilines 12a, phenols 12b or thiophenols 12c
ar e corauetigis@tiony aiukediladminikinaion, fare dfick ercadn deugdontiryativd and thesaveity bythe
prepared by a variety nethods famliar to those skilled in the art. To
preparQMﬁh@ipWamwﬁOE@$%®HEth@ﬂpbsrtrons of this invention, one or nore
conpounds of Fornula (1) or salt thereof as the active |ngred|ent (IS

i ntimat el yTagsgiaRe athgr %Sﬂs)e?ars Sl Preareg Anpatent framrthe folloxing writgn descEphoeak thenal
pharnaceutrcal conmpoundi ng techni ques, which carrier nay take a w de

vari et y"6"PBr ms dependi ng of the form of preparation desired for

adm nistration (e. g. oral or parenteral). Suitable pharnmaceutically
accept ddbéexfar Kaergingoet el lnvkadon in the art. Descriptions of sone of

t hese pharnaceutically acceptable carriers may be found in The Handbook of

Phar maceut | |ents ri.can euti

nosocrat | onans s uR il TR R R st § s B P PR E ef hady

the pr osesRERd A PREBMANIE 1R ochG1 GAIRALACR AL e Pr esent nventTon, i
may be necessary and/ or desifabl® to protect sensitive or reactive groups
on any of the nolecul es concerned. This may be achi eved by neans of
conventional protecting groups, such as those described in Protective

G oups in Oganic Chemstry, ed. J. F. w (Re Pl enum Press, 1973; and
T. W Geene &P. G M Wts, Protective Go p un Organi ¢ Synt hesi s, John
Wley & Sons, 1991. The protecting groups eAs enoved at a conveni ent
subsequent stage using nethods known in thejart! Adm ni stration of the
active conpounds can be effect Ry_any Ret'R whi ch enabl es delivery of

t he conpounds to the site of action Qﬁi ) L¢kancer cells). These nethods
i nclude oral routes, rectal routes, intraduddenal routes, parenteral
injection (including intravenous, subgutapepus, intranuscular,

i ntravascul ar or infusion), topical admnistiration, etc. The anount of
active conpgig adm nistered will, of course, be dependent on the subject
being treated, on the severity of the affliction, on the manner of
adninistraAh@g5anﬁn@ﬁb@%@ﬁhﬁﬁgenent of the prescribing physician. However
an effective dosage is in the range of approxinmately 0.001 ng to about 300
ny (preRﬁsa@bgedﬁbmnhagummcﬁnﬂmhmgﬂﬂ@dagemﬂmkﬁﬁngmbahwpdnnm&mbmehedably,
fromabout 0.1 ng to about 30 ) and nmay be given at a dosage of from
about (C@@&yhgrﬂksgwne@/or wisabsifuted 00 saNonyb 3rbtivgoé oraruoNeeed o7y,

ng/ kg/ day (preferably, from about 0.01 ng/kg/day to about 100 / kg/ day;
and, moW S%Weg SF HBjupstitpied ﬁ»rséb%!ﬁﬁtlteteﬁ Oﬁﬁrlre@ﬁfaegﬁ%th&tea%mle st/ day) .

The COMROSLLRD Mtocl 80, X3RS, ﬁﬁgad el BRI SRSl S 1 el ease
1 Tl 36 9SOl A SHADEASE Mo 3 AL Bl S AR 25

sterile’s SIo or fop adm ni strdtion

such ascafnketyNiarENkeBNoS), eamiRkyld8), C; @zﬂkfﬁl'thlél é@l i3} daPBhndsylaNsupposi tory.
The pharmaceutical conpdsition may be in unit dosagé forns suitable for

si ngl e MdiiMkakylatirbamefl, Of sﬁlklaﬁ@yldﬂﬁ @y eskandplaniing OTRgRYtdytahing ONOS kdllkydn
will include a conventional pharmaceutical carrier or excipient and a
conpoursdlphemoyldamgy Nt dI-dife-plkedentphameght i on as an active ingredient. In
addition, it may include other medi ci nal or pharmaceutical agents,
carriers, %EdP awy Hreger fiopme0 to 3 Exenpl ary par enteral admnistration forns

i ncl ude solutr ns or sus nsi.on act i s in sterile aqueous
sol uti ons, Aﬂ%? 5@6@3@§‘§rﬁ%§r e 8z]?%dextrose sol utions. Such
dosage forlémsegcgaﬁ% |tﬁbt%jﬁg{fe%egjghﬁhdesrred. _ Sui tabl e

phar maceut carriers i1nclu 1 fier énts or fillers, water and

various or ga0iGegQ H&Mlike EBB? c%tﬁ%%?WRZSE@Hﬁé?”@O&' $.1ORSciRY ald RYGR T €4,

contain additiona |ngred s such~as flavorings, binders, excipients and
t he I|kﬁchihuﬁﬁﬁ@mhpﬂahcggﬂkﬁrstratron tabl ets containing various

exci pients, such as citric acid my be enpl oyed together wth various

di sintegrants such as starch, alginic acid and certain conplex silicates
and with binding agents such as sucrose, gelatin and acacia. Additionally,
| ubricating agents such as nagnesrunrsgearate sodium |l auryl sulfate and
talc are often useful for tableting pufposes. Solid conpositions of a
simlar type may al so be enployed in soft and hard filled gelatin capsul es.
Preferred materials, therefor, include |actose or nmilk sugar and high

nol ecul ar wei ght pol yet hyl ene glycols V%en agueous suspensrons or eIrxrrs




Exanmple 1

5- (4- Fl uor o- phenyl) - 4- oxo- 1, 4- di hydr o- pyri di ne- 3- car boxyl i caci d[ 3-f | uor o- 4-
(7,8, 10, MOD2B1216s@xahydr 0- 6, 9, 12, 15-t et raoxa- 1, 3- di azaPcyadnoodet®p b] napht
hal en- 4-yl oxy) - phenyl | -am de (9a) WD 2012/ 006960PCT/ CN2011/ 077169 Step
1.

4- (4- Ami noR2isivelticbigd fiphedhyogén, SrilorhdthyB -AXM; NG YHs,cOR s INR2RL5S{@), hRagxa- 1
, 3-di aza- cycl o dodecal b] napht hal ene 4- Am no- 2-f | uor o- phenol (1.53g,
12. OmBOpNRels, i &Eol-(€a) NR e, yN IRPSO3Rn N (RoCHR) Bh - WEB s)ddHB 4 -6@% Ratdnd
(774mg, 19.3mmol ). After the m xture was stirred at roomtenperature for
sever alongPpbeuibstiueddonersalion ; of

4-Chl oro-7, 83?10,4;1, 13, 14- hexahydro-6, 9, 12, 15

-tetraoxa-133 @ 4za- cycl ododeca[ b] napht hal ene (2.08g, 6.7mol) in dry DVF

(40nl) was T ti 1 | irred at roomtenperature for
1-2 hrs, SR el NIARG 0P Db X8 iRl 1 o0 & Moo (3x), H20
(1x), sat'd NaCl (1x), dried (Na2504), and concentrated in vacuo to give
crude title conpound (2.68g,-100% NQELNK%;) used in the next reaction

Wi thout further purification. 1HN (Z 0  DMS0): 8.58 (s, 1H), 7.80 (s,
1H), 7.50 (s, 1H), 7.04 (t, 1H), '}‘.thg 2H), 5.40 (br s, 2H), 4.35 (s,
4H), 3.87 (d, 4H), 3.62 (s, 4H). L Cal’'cd for (MtH) 401.4, found 402.5.
Step 2. 5-(4-Fluoro-phenyl)-4-o0xo-1, 4-di hydro- pyri di ne- 3-carboxylic acid
[3-fluoro-4-(7,8, 10, 11, 13, 14 -h 8?%915)){@1;]0'6’ 9, 12, 15 -tetraoxa- 1,3

- di aza- cycl ododecal b] napht hal en-4-yFoxy -phen yl | -am de To a

suspensi onrofs iéde(p%ﬁfén‘t‘@él@o‘?&?ﬁb{é)thé’f‘%B‘cémﬁs‘tﬁ'ghﬁfﬂg%géﬂ diReRegaF boxylic
acid 8d (J. Med. Chem 2008, 51, 5330-5341 ) (8.0g, 34.3 mol) in anhydrous
DVF ( SGin@bstiveseCadded, subditduted or 68suBstitdted ,numbnyl adstitufed INEhsubdButed, 104
nmmol ) at ice bath tenperature under nitrogen. The m xture turned into a

cl ear dolsatkiyoyl, &f tadkanbgi, 0y sdkoxycadohyls ChglkylsuliphinyleCsolligtisubphongs added

4- (4- Am no- 2- Met hyl - phenoxy) -7, 8, 10, 11, 13, 14- hexahydro-6, 9, 12, 15-

t et r ao>edylsulBheiivh cayang o dadway Himiapheanzoxenexa gabgmoyl, Caallgwyol ) sl owl y.

h [ ' [ h d d
0 aqueBlienon esabay Bty g1 HETRoN G HB) FEPRED st raiG R bD washed

ith distill t d dried. The. d duct. i.f i.ed i{i
el chr oSG png oy B o Bt BB s A ob R e e ° G
l'i ght - | [ 9., 188-190C. HPLC ity 97% 1H NWR

AT B ol ST LR .62 {m ol

( 400MHZ, , 12.68 (br s, 1H), 8.62 (m 2H), 7.97-8.12

(m 2H), 8rOA-s€1c8Rd fm #doroupMava13HRPEIAOPCT/ CN2011/ 077169 7.78 (m 1H),
7.69 (m 2H), 7.42 (d, 2H), ‘}).21 m 2H); 4.35 (s, 4H), 3.87 (d, 4H), 3.62
(s, 4H. L M Calcd for (MHH) 617.6, fQun@ 617.5. Exanple 2

1- (4- Fl uor o- phenyl) - 2- oxo- 1, 2- di hydr%{pﬁri ine- 3-carboxylicaci d[ 3-fl uor o- 4-
(7,8,10,11, 13, 14- hexahydro-6, 9, 12, 15-% et Box52 1, 3- di aza- cycl ododecal b] napht
hal en- 4-yl oxy) - phenyl | -am de The desired title conpound is

synt hesi zed by using the same sequend®@il onditions as described for
Exanpl e 1I\§nd 1- (4- Fl uor ophenyl) - 2- oxo- 1, 2- di hydr opyri di ne- 3- car boxylic
acid (J. H'S Chem 2008, 51, 5330-5341 ) used instead of

5- (4- Fl uorophenyl) - 4- oxo- 1, 4- di hydro- pyri di ne-3-carboxylic acid. LC M

Cal cd for (‘P 617.6, found 617.5. Exanple 3

Cycl opr opangy; 11- di car boxyl i caci d[ 3-fl uoro-4-(7,8, 10, 11, 13, 14- hexahydr o-

Q11s C(Rs)y;

B, is NHQ»;

Q; 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, substituted or unsubstituted

Cisalkylheterocyclyl;
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6,9, 12, 15-tetraoxa-1, 3-di aza- cycl ododeca[ b] napht hal en- 4-yl oxy) - phenyl | -am d
e (4-fluoro-phenyl)-am de The desired title conpound is synthesized
by usi ng wheopawsdssequence and conditions as descri bed Pomr/dsearp7eied and

1- (4- Fl uor o- phenyl car banoyl) - cycl opr opanecar boxylic acid (J. Med. Chem
2008, 51, 5330-5341 ) used instead of 5-(4-Fluorophenyl)-4-oxo-1, 4-

di hydr o- pyBi aidB; Bgetaehaxy farm Ao ). mdrhbddBst{td00 bHansubMBTed hetefoad@, (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 (reubstitpted gr @lsupstitugiheteBrcg?lyl;d, 4H), 3 62 (s, 4H), 1.47 (s, 4H). LC M5
Cal cd for épﬁ 607.6,. found 607.7. Exanp

3- (4- Fl uor @J&%gfﬂ)@ ezdbl%scneﬁfiﬁﬁweieeteﬁér%n %r%%lsmqnéls%g af hyslrpgspeohajogen. 38

}A? ﬁoiéﬁﬁﬁﬁgg 5%#55%%%3@%%ubftsweé%%}%bsmedd?a%e% PEEEHEEb] napht
hal en- 4im¥| &ted e %ﬂ%}nk sﬂ?uted or unsubstlt&gc? Tgl? §h§ﬁﬁiut&i M’ EIE%B&R %Hd IS
y ust €'s escCri

syntheS|ze ane sequence an I ons as ed for

Exanpl @,y n . id (J.
L ko0 oS R B e T hosbo 219

5 (4 Flmlcgamptsalpylﬂn)yi 4C1Q;Xﬂkyﬂsul%hdh§"lyﬁ15@u@yibhﬂl @ano Snigar Ayl emaw), tarbd/, V5
Calcd for (MtH)' 608.6, found 608.8. Exanple

2-(4- Flaxorcnrbdmmw,l(ﬁl-gal,kﬁxyyGﬁ&hlﬂ{yﬂylaxpihgﬂkﬁyldxy}ﬁdrgaiky]t-hlpyNe(E@l;aékyd) car boxylic
acid[3-fluoro-4 , 8,10, 11, 13 14- hexahydro-6, 9, 12, 15-t et r aoxa- 1, 3-di aza-cyc
|ododecca{h9p1qyé%t l(@m«%adkxl)@)%( gme eGysalkangnilerey, Crsalkanoylamintesi red title

conpoun t hesi ze t he sane _se d conditions.as
de rs’rg ri téjsd; ﬁilae}p&, - (%1 gyS su %harnoyl and N, Ncéilij(e I- galk%] sulphamoyl; substituted or

70 car oBSUREBREDY i ST o g tado LR BRd o 388 fued gy o
Caoom SRR @ﬁ&gé%aﬁ%‘?@f%ycﬁﬁld@@%“?%uﬁél%fged%ﬁ?p%ﬂ&e‘?ﬁ 85 (5 1

7 69 (m 21Tl)one:7§r%8rr5d Sbddinettding A fhfhdrfombkes tHatIro 6hetctddomSsdBtddbroftH) .
.62 (s, 4H) 47 (s, 3H), 2.71 (s, 3H). LO M Calcd for (M-H) 634.6,

f ound GBe g®up Cyadiping & O, S, and N.
2-(4-FIuoro-phenylanino)-5-[5-(7,8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa
- 1, 3- di azaklcapreferred embodiment, R is selected from the group consisting hydrogen, halogen,

ododeca b] napht hal en- 4- yl oxy) - pyr|d|n 2-y11-3-net hyl- 3H pyrim di n-4-one WO
2012/ 06696886 z@&m}di@mﬂmyl ary hetepogry| hetpmy@ylp ﬂ&lﬂ/)n iLpgikys, yehspxy

YO B B TN SIPILT] o sote, e ) v ,
e L, PG, 1 L OV ST, 3

- di aza- @(%lfgochgggfﬂﬁeﬂﬂ) d%an&@g Rfali@hy B Bd AfirBRG, o)Ak HYIRAI(E Tk )HkdhyPMF (40 m)

was ad ed Th ction xture was  stirred at roon1te erature for 1-2

hrs, t heereiryMCedalkih, I@t&ﬁ@sy&?g;l(:tﬂ@ﬁ%@l Mhd16),$ A, HalNB By drSRXC,. &‘jaﬂlyﬁﬂlx)

sat'd NaCl (1x) dried (Na2 and concentrated in vacuo to give crude

title dangkoxydCagdlkiyuylt h;emomrg)a‘lkynyﬂ |aunn<b(@2y)aﬁ<iydyp agd(@tg)aal@nﬁa@pteﬁ%m

1H—NNR % O0OMHz, DMS0): 9.18 (s, 1H), 0 (m 3H, d, 1H, 84 (s,
(€2 )Hyngkhecternesdyi(6y- s)alllqynylyc anll(anpylz Prﬂyl (@. sbgke@yl eroasylg(il Qd, 4H),
3 62 (s for 587.6, faound 587

lkanzgrl heterocyclglzf?C?Salkano Ct-8alkoxycarbonyl, aryl(C;. g)alioxycarbonyl heteroaryl
(Ci.g)alkoxycarbonyl, heterocyclyl(C;.s)alkoxycarbonyl, C;salkylsulphinyl, C;_galkylsulphonyl,
arylsulphonyl, aryl(C,_g)alkylsulphonyl, heteroaryl (C,.s) alkylsulphonyl, heterocyclyl(C,.g)
alkylsulphonyl, aryl, heteroaryl, heterocyclyl, cyano, nitro, hydroxy, amino, carboxy, oxo,
carbamoyl, C;_salkoxy, C,.galkenyloxy, C,salknyloxy, C;_salkylthio, N-(C,_galkyl) carbamoyl, N,
N-di-(Cysalkyl) carbamoyl, C,_salkanoyloxy, C;salkanoylamino, C;_salknoylamino,
N-(Cysalkyl) sulphamoyl, and N, N-di-(Cy_salkyl) sulphamoyl.
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Exanple 7

5-15-(11, 31D oxol o[ 4, 5- 0qui nazol i n- 8-yl oxy) - pyri di n-2-y11-2- (4-fl uor o- pheny
| am no) - woebiyob9s8H- pyri m di n- 4- one 2-(4-F | uor ecprayilaniwe) -5 - (5
- hydroxy-pyridin-2-y1)-3 -nethyl-3H pyrimdin-4-one (2.18g, 7 nmol) was

di ssolved in dry DVF (30nl) to which was added 60% NaH (774ng, 19.3nmmol).
Af ter the M atbtiee pwdaritdniliodimatt, tho aboeeamues aimine (€ 0y) akel @rdho (G.RYblksnyla
suspensi on of 8-Chloro-[1, 3]dioxol o[ 4, 5-g] qui hazoline (2.08g, 6.7mmol) in
dry DivPr @i (Cowhslkanid edthimRes sewstitutahwith irasubsivasnts iridependicatly sabented from
tenperature for 1-2 hrs, then diluted with Et0Ac and WO

2012/ 00B98OPEFPEEIE D by FPen tashdl Gisdkewl @-sikmeds (3x), H20 (1x), sat'd

Compound SRR RETTR BRI gyt BraopRaatET sy SR ORI 1 R
(74gg|vl(_|rzﬁpt1%@ bfag?]n% t& ﬁﬁﬁﬁlw@t@iﬁ? 1&%?_@%Qy %élc?ecﬂ g%%@o’@é%%ﬁh‘é@‘ 181%1

V- ; Eegﬁgm(lﬁ, anoxt
f)r o!_? %ﬁlngi(gﬁg%ﬁ 5%“]%38. nazo F%ﬁg yI o>2<(yC)2 p%(?{ikcnz S%alkenylé(czf)%‘nl%ngrlo pheny

| am  nqy Jaekiyl - 3H-pyrim din-4-one H 1\1IN C FF>(N N 0 2-(4-F

| uor o- phenylam no)-5 -(5 -hydroxy-pyridin-2-yl)-3

- met hy 1- 3Hnmnoiher drafierdedomebodnd8gR 5 18 imdapk)donasel etitakipbmelke group cynsiBiiag ©B0nl)
to which was added 60% NaH (774ng, 19.3mmol). After the m xture was stirred
at roo rhYﬂméf%lbmtéteﬂ@f ugepatitgicdiy inatkek Su@tl‘é}ﬁ@b@nﬁﬁ@bﬁtl@ﬁed Casalkenyl,

deca. | BFPithpAL HETORHESE 2 0BG, GrrH ol nC cr ra"?&‘@%ﬂ? eTSFRHT. The'
reacti

d f th di | d
et e el Ra S SR b RESS o Wb’ Bhpdes? o Syl

dried d and
il o0 (ORARAN ¢ Raeanert LakALnclaBANE Ase A HT gorpound an
9.18 1 7.55
(m 3|('|)q\I d%(% ialﬁyl?@arﬁéﬂloﬁl-b Sa&égisggg% OC} w(HﬁHH;y%lw Ci%k]%(gﬁgnyéﬁ%l%% IIg)xarrpl e 9

5-(4-Fl CanM}thﬂphafho@x@ndM{\ddmgzdgaﬂcymysm@aﬁ@yﬁ carboxylic acid
[4-([],31di oxol o [4, 5-9g] qui nazol i n-8-yl oxy) - 3-f 1l uor o- phenyl | -am de
In another preferred embodiment , R4 is selected from the group having formula I'V:

Ry
£~
>—N N.

) Y Qs
@)

Formula IV

Re

Wherein

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, substituted or unsubstituted
Cisalkylheterocyclyl;

R7 and Rg are each independently selected from the group consisting of hydrogen, halogen,
substituted or unsubstituted C,; galkyl, substituted or unsubstituted C,.galkenyl, substituted or
unsubstituted C, galkynyl, substituted or unsubstituted aryl, substituted or unsubstituted
heteroaryl, substituted or unsubstituted heterocyclyl, C;_salkanoyl, C;_salkoxycarbonyl,
Cisalkylsulphinyl, C; salkylsulphonyl, arylsulphonyl, cyano, nitro, hydroxy, amino, carboxy,
oxo, carbamoyl, C;salkoxy, C,salkenyloxy, C,salknyloxy, C;_salkylthio, N-(C;_salkyl)
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WO 2012/ 006960PCT/ CN2011/ 077169 2-(4-F | uoro-phenylam no)-5 -(5

- hydroxy-pyridin-2-y1)-3 -nethyl-3H pyrimdin-4-one (2.18g, 7 mmol) was

di ssol vedwpreotvopedov- ( 30ml) to whi ch was added 60% NaH @¢TAMZ20110976m0l ) .
After the mxture was stirred at roomtenperature for several mnutes, a
suspensi on of 4-Chloro-7,8, 10,11, 13, 14- hexahydro-6, 9, 12,15 -tetraoxa-1, 3

- di aza-ceyehoytldN,dedd ) ikyl) capihogd| Cankkat@: 1689 C, Gallkkmoplaning) dry DVF (40ml)
was added. The reaction mxture was stirred at roomtenperature for 1-2

hrs, tHemalkyheptlening NH((Exdkyl) a‘lﬂ@hm@fie@w 1 IN-de(&t! sdkmﬁﬂmar(lm; subbiz@tedy)

sat'd NaCl glx) dried (Na2SO4 and concentrated in vacuo to. give crude
title dﬁlﬁ%@dﬁﬂedaﬁusaﬂwﬁtrﬁb rsutp@utqt?d %ra&qswt%e%etaébﬂh%r@étyl (Ssb%%ted 9% . 1H
NVR (400 3.43 12.98 (br s, 1 8.82 (m 2

7. 97(8 uQskfu %Y%‘Et@fo@gﬁﬁ(lm oH), 7. 78((m 1H)H)7 69 (m( 2H)H)7 42 (d,

2H), 7.21 (i no?n'f% pref'er?e% e(rﬁbod%gnt R3 f‘s%c%%e&feltf ShidRdd fdide éx%ﬁp éonsfls?{ﬂg%f

515.5. Exa
5- (4- FlyyRr eﬁ heBydairet 0P ¥Rsubstuilty bRy P ¥idsat NG G GRERGMEd €, 8Gidhyl,

[ 3-fl uoro-4-

(7, 8, 10ubsitd3d dAuhesahydd ©,8alfyd2, & Batl@hs A0 Asalkodd arbyis] @Dédﬁ@ﬁfutﬁhﬁlgp ht hal e
n- 4-yl oxy) - phe nyl | -am de Step 1 1- (3-Nitro-6,7,9 , 10, 12

13- hexdbhydlkglstlphoByl, dri]sulbheotdt cymon arityenolcyyl, adowe cahey, oyd,)oadialrtwyhne
1-(6,7,9,10, 12,13 - Hexahydro-5 , 8,11, 14-tetraoxa-b enzo cyclo do dec

en- 2- yl@l%@kﬁ@h&nealkg()@ow sallgyl@g 1.l ko (€ nsatia) <( @@Tﬁﬁ]}ﬂ Mnd the

m xture co to O Nitric, ac (90% 012/ / CN2011/ 077169
300mmolN- di@mqkmgargaa%ﬁ Grsa}ml%g%b Ct/ p?ékaé]&asfa@an% s@ﬁ w Y8090 ni nut es.

Ry (e RGBT 5”am) “ved added ar opw se
vach with AAERe §ﬁ%'é%aﬁ‘%°‘a“§éﬂtx%ﬁ%§e€%#%%&%ﬁ R

organi c layer was dried over Na2504 aR ofcent r at ed. The crude m xture was
recrystallized with DVMF to give 22-?.19 off the-qytro product. The DWF | ayer
was concentrated and recrystallized wt hyl acetate to give additional

8. 75g of the product. The ethyl acetatg | ayer was concentrated and purified
on silica colum using 20% Et 0Ac/ hexanes to gave anot her 4.75g of the
product. Total yield is 36g, (-60% . HdéiniNMRV(400MHz, DMSO) 6 7.82 (s, 1H),
7.61 (s, 1H, 4.35 (s, 4H, 3.87 (d, 4H), 3.62 (s, 4H, 2.71 (s, 3H. LCOOM
Cal cd for W‘Mefé)iﬁ 312.3, found 312.5. Step 2

1-(3-Amno-6,7,9, 10, 12, 13- hexahydro-5, 8, 11, 14-t et r aoxa- benzocycl ododecen- 2-
y1) - et hanoRe!ls selected/ﬁrqw shegreunpgonsisting phwistitufed oY wRBbStimRg)arylasbshitutash or
acetate (500,

1- (3- Ni Ltn%bseltufecgh@t@foarzﬂ pabiiwtshotivsubstiguted heteracgelyh substigeed sioypsrbibiet en- 2-

et 1 uxQa OB e e T MR L P LSRR e ougn

celi te glkgﬁ"% %ic h Et OAc. The organic | ayer was washed with water and
Sat . gv ’ Na2504, and concentrated to afford the product, 90%
TH AR (409M§zsele@w§@on§tht £ By onsiflle ofNRL AR A S 45 (s, 2H), 4,35 (s,
AH), 3.87 (d, 4H), 3.62 10 Lo MB Calcd for (MH) 2823,
found 282. R; arf Rpard cdch 1ndependently selected frorn the group consisting of hydrogen, halogen,

, 8,10, 11, 13, 14- Hexahydro- M 6, 9, 12, 15-t et raoxa- | - aza- cycl ododeca[ b] napht hal e
n- 4- onesubstituted Poussubstituted ¢hsdkyl, substituted or unsubstituted C,_galkenyl, substituted or
1-(3-Amno-6,7,9,10, 12, 13- hexahydro-5, 8, 11, 14-t et r aoxa-

benzocy@ﬁw@t}é@b z@llgylly SHbREAE Ol(webﬁ%mted oyl 3ghstitgeruspbgittrdwas added

d h h d
T e R R
over ni %tgalkglﬁd%ﬂlingge@i_ggg&ﬁéﬁ% it horsgg)%{) nqycyte)t% 1R&SG¢ 9 droxaro i t0I 8arb|0XSy[, Rce)t

corrpl eté Pedct’ on etron
m xtur ®xo, carbamoyl, Cy.salkoxy, C,.salkenyloxy, C,.salknyloxy, C;_salkylthio, N-(Ci_salkyl)

carbamoyl, N, N-di(C,salkyl) carbamoyl, Ci.salkanoyloxy, Cysalkanoylamino,
Cs_salkynoylamino, N-(C;_salkyl) sulphamoyl, and N, N-di(C;_salkyl) sulphamoyl; substituted or
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WO 2012/ 006960PCT/ CN2011/ 077169 was diluted with water (40m) and acidified
to neutral with IM HC 1. The precipitate was filtered and washed with

wat er, drweaoimogmouo to afford 22g (72% of 7,8,10, 11, p8TICN2bEx0amedr o

-1H 6,9, 12, 15-t et raoxa- 1- aza- cycl ododeca[ b] napht hal en -4-one. 1H NWR
(400MHz, DMSO 6 8.58 (s, 1H), 7.52 (s, 1H), 7.22 (s, 1H), 7.12 (m 1H)),

4. 35 (sunsdilitut&d 8vsafldjlargbpubsBinbe] ¢rsunsdbititutbdCMRlIGAhatekobigt, s(bdtithte@62. 3,
found 292.5. Step 4 4-(2-Fluoro-4-nitro-phenoxy)-7

, 8, 10, mpsulsstiehexsifigdiaterec@vl2, 15-t et r aoxa- 1- aza- cycl ododeca [ 4]

napht hal ene Tg a round bottom flask equi pped with a magnetic stir bar
was added I aothsr prefernedigmbadinety Ry §-ndgpgndent selaoted frem thggraup capsistingwé| o do

d ht h -4- 2.20,, 43 .3 | .. 1. . . i il 150m) ,
e (LR oS u(oE A Sty 5] estndsdBtins bR ke br o whn
M _ (25, STl . | _

or a1 Bl iR LETREKA'E JRLYIC T IMRGT, & S Eubbil, Griiylsulohiny],

m nut e g%%g%ggg\p/gbﬁﬁr al-}lshwagyﬁ BRnb SARL IRAYBS a SRR L DS Rlox¥iafintdyre 75% of

the Me was fenmoved and the resulti'ng sol ution was poured over
into i a@syRbey, C;ThReB0b:1yd Cwadikiiyldiye (e dalrylchiolN-€d, aid/1f ¢aibamesyl. 0] urmed wi t h
a biotage system The eluent was 1:3 ethyl acetate/hexane. Renobval of the
sol ventN-di(Cogakyl) carbamoyl, C,salkanoyloxy, C,.salkanoylamino, C;salkynoylamino,
4-(2-Fluoro-4-nitro- phenoxy&;?, 8,10, 11, 13, 14- hexahydro-6, 9, 12, 15-t et r aoxal-
aza- cy ANédosatied bfubnhaaienit. teafl Sh &N-a€Casafailesudphaseybol i d (7. 4g, 41%vyiel d).

1H NVR (400MHz, DMSQ): 8.58 (s, 1H), 7.80 (s, 1H), 7.50 .(s, 1H), 7.04 (t,
1H), 6. 88 {(Anothay prejires qrRodipynt ,ﬁg%seé%c}edﬁ@r{l%? goup ga}V1qu§'?aﬁ‘é1;( s, 4H).
LG MS Calcd for (MrH)' 431.4, found 431.5 Step 5

4- (4- Am no- 2- Fl uor o- phenoxy) -7 !
, 8,10, 11, 13, 14- hexahydro-6, 9, 12, 15-tet9
napht hal ene To a par hydrogengti ony
4- (2- Fl uoro-4-nitro-phenoxy)-7,8, 10, 11] 13,
14- hexahydro-6, 9, 12, 15-t et raoxa- 1- aza-@ycl ododeca[ b] napht hal ene (0. 800g,
1.6mol, 1.0 eq. ), DMF (50ml), EtoAc (50@& , MeOH (50nml), TEA (5ml) and
10% Pd/ C (200ng). The vessel was pl acoymgi Yhe par hydrogenat or at 35psi
overnight.  The.Pd was filtered and the sol vent renoved to give

4- ( 4- Ani no " 2¥Fi"or o- phenoxy) - 7, 8, 10, 11, 13, 14- hexahydr o- 6, 9, 12, 15-t et r aoxa

WO 2012/ 008960R <l : ] t.hal . of f
yel | ow sol ?3%%8@%?% %ﬂie%?éﬁ%ns%ﬁ%%ﬁ%%@%?%%@&@@ %@?tl%ﬁ?)d?d}?. 80
(s, 1Hunsubstutébhetdiohnyl, bubdititbd odfsub&itdRd G%ro&:{?&lyl, QuRfit(t8a ordkAsubsRitdt8d ( br

s, 2H), 4.35 (s, 4H), 3.87 (d, 4H), 3.62 (s, 4H. LC/ Ms Calcd for (MrH)

401. 4, ¢ quiglatd]lsdbstitbtedr@nsubstituted C;salkylheteroaryl, substituted or unsubstituted

5- (4- Fl uor o- phenyl ) - 4- oxo- 1, 4- di hydr o- pyri di ne- 3- car boxyl i caci d[ 3-f | uor o- 4-
(7,8, 10sakylhegroguthtexahydro-6, 9 , 12, 15-tetraoxa- 1-aza-cyclododeca | b]
napht hal en- 4-y| oxy) - phenyl ram de To a suspension of

5- ( 4- FI uor Bpiieh§a3re gaghigdapendenthysglesisgdriiam He-sownsmnsiiing ef bdregadhilggened.
Chem 2008, 51, 5330-534 .04g,..34.3 mol) in hydr ou - (56n) were
ctided ARTUI S oBBR LTt R uBhaer et e ABahsRy . stop eLl b

t enper at ur.e.. My . 1 Xt Ur e. i [ | ution after
et g oy PURRE: AaRSiyffiSs GG (L SR qlfiRua Bt GRbaRLL

4- (4- A n05.2% RN SNRS YDt . d4-ex 5 -tetraoxa-1
-aza- ::Hff:gl? %%%ggﬁflg?napht hﬁs’gﬁu&@%ﬁ%@%ﬁﬁ, %5? %m’rgP%/@rsl (%%%F%%ﬁ%ﬁ? eacti on

m xt ur eclvg@ﬁ(yghiphtﬁd, dlcgalkmuq)hoﬁﬁp@ﬂytsagmﬁﬁ; &fafo Ao VIBRIrgeY hithol BirBodgueous

IN HC1 solution. The solid that forned was filtered, washed with distilled
wat er , aodcatbiraayl, Thelkoxyde splkodyloty, Wasalpoyloky,€d shikykhibj WaCgedlkyl)

chromat ography, eluting with 1-5%of MeOH in CH2Cl2 to obtain 9a as a

| i ght - yeetthaowys dY.iNtd{(61 - edkylnoabamey), Ggglkagapdox L@ llpmeylapinr oy 1H NVR
(400MHz, DVSO) 6 13. 13C(s, 1H), 12.68 (br. s, 1H), 8.62 (m 2H), 7.97-8.12
(m 2H)Cxsglkyroviaginog N(Crpsglkyly syighqmoylagnd NN gl Cosglkplypulbhamoy!i ubstitpged o 21

(cg} ng@;@sﬁﬁé&&@y&rﬁg ga?%icg@&ns@giﬁﬁ%gciga'ﬂzylhegferggryﬁ,jssubs‘@téd G VB
1-(4- Fl&h@ﬁ‘t?s‘tiﬂﬂ&{‘é%gall%ll?&é}'o&yc"fylg' hydr o- pyri di ne- 3-car boxyl i caci d[ 3-f| uor o- 4-

In another preferred embodiment , R4 is selected from the group having formula VII:
26

Beaza- cycl odode ca[ b]
eﬁ.c(r)sl on vessel was



(7,8,10,11, 13, 14- hexahydro-6, 9, 12, 15-t et r aoxa- 1- aza- cycl ododeca[ b] napht hal e
n- 4-yl oxy) - phenyll-am de WD 2012/ 006960PCT/ CN2011/ 077169 The

desi red twoOl2e120waound i s synt hesi zed by using t he sanePseqnad7ard
conditions as described for Exanple 6 and

1- (4- Fl uor ophenyl) - 2- oxo- 1, 2-di hydr opyri di ne- 3-carboxylic acid used instead
of 5-(4-Fl uorophenyl)-4-o0xo0-1, 4-di hydro- piri di ne- 3-carboxylic acid. LC M5
Calcd for (MrH) 616.6, found 616.5. Bx
2-(4-FIuoro-phenyl)-1,5-dinethy1-3i§xo-
acid N-q,

[3-fluoro-4-(7,8, 10, 11, 13, 14- hexahydr , 12, 15-t et raoxa- 1- aza- cycl ododeca
[ b] napht hal en -4-yl oxy) - phenyl | - am de The desired title conmpound
is synthesized by using the sane sequgpag@adngd conditions as described for
Exampl e 6 and

2- (4- Fl uor ¥phemy 1) - 1, 5- di met hy1l- 3- oxo- 2, 3-di hydr o- 1Hpyr azol e- 4- car boxyl i c
acid used instead of 5-(4-Fl uorophenyl)-4-oxo-1, 4-di hydro-pyridi ne- 3-

car boxyl i cQatsisglecte fNVRﬂ](eZEDWnSM&)))f @b&muwé O(rsmsuj_ols{)ituteﬁ a5y, Q@Stitllm)d or7. 96
g g] i—:Dansubsgglte(ihet@;a%ryl,gulgsptl(tggi ompq)subgltgtgd @gtero&gzﬁlyl gulzp'ym{tgd org,.q;snub 11|‘;{)fytgd (s, 46

1 1'2 (fél%cﬁaﬁpﬂ@ﬁw% aomw%?”f?’ @@f‘& @wﬁ 653%5@15?1@%4 ArusEhsigted 4

(7,8, 1Q31%&§ﬁﬁ&§0 % hydro-6, 9, 12, 15- tetraoxa-l-aza-cyclododeca[b]naphthale

3> i hydr o- 1H- pyr azol e- 4-carboxylic

n- 4- yl oXyj - “pheny am de The desired title conpound is synthesized
by using tRe Réﬂﬁiﬁﬁgﬂ%Q&?mﬁ&ﬁmﬁ&ﬁﬁhkk%ﬂ%iﬁﬁnQE§$BMP&9mkﬂﬁgE% 6 and
1- (4- Fl uor o- phenyl car banoy1) - cycl opr opanecar boxyl i ¢ aci d used |ns ead of

5- ( 4- FlHatypephebtihited v ¥Bsubstu i daiRy R yitsdiniat -asnbexyd C,.atlicdyl, 1H NVR
WO 2012/ 006960PCT/ CN2011/ 077169 (400MHz, DMSO) 6 10.33 (s, 1H), 10.08 (s,

1H), 8.sobst{tmed dinsuBst8Rted G, Akynyl/subStittey o? b@lsubiﬁtﬂ&dkrﬁlsquituﬁld)qr 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/ M5 Caselptifubed mxp@ryﬁcsabsaltutﬁégmnsebwwted Eﬁ@mbf@lyml salkanoyl,

3-(4-H éj 1%2&0?9& yoln)yl %1 ga)ﬁﬁyllsmpﬂmy 1- galﬂyls&1pﬁ l?oa)%/llsillg nyc|i c:;’larflol lillcl)tgoo héllaroxy,
amino, carboxy, oxo, carbamoyl, C;salkoxy, C,salkenyloxy, C,salknyloxy, C;_salkylthio,
N-(C,salkyl) carbamoyl, N, N-di(C,_salkyl) carbamoyl, Csalkanoyloxy, Cisalkanoylamino,
Cs_salkynoylamino, N-(C;_salkyl) sulphamoyl, and N, N-di(C;_salkyl) sulphamoyl; substituted or
unsubstituted C,salkylaryl, substituted or unsubstituted C,salkylheteroaryl, substituted or
unsubstituted C,salkylheterocyclyl;

Ry and Ry are each independently selected from the group consisting of 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, Cysalkanoyl, Cysalkoxycarbonyl, C,.salkylsulphinyl,
Cisalkylsulphonyl, arylsulphonyl

The compounds of Formula I inhibit the activity of tyrosine kinase enzymes in animals,
including humans, and they are useful in the treatment and/or prevention of various diseases and
conditions. In particular, compounds disclosed herein are inhibitors of kinases, in particular, but
not limited to, c-MET, KDR, Tie-2, F1t3, FGFR3, Abl, Aurora A, ¢-Src, IGF-IR, ALK, ¢c-MET,
RON, PAKI, PAK2, and TAKI, and can be used in the treatment of proliferative diseases, such as,

but not limited to, cancer. Since MET and RON kinases have been shown to play a role in the
27



(7,8,10,11, 13, 14- hexahydro-6, 9, 12, 15-tetraoxa- | - aza- cycl ododeca[ b] napht hal e
n- 4-yl oxy) - phenyl | -am de The desired title conpound is synthesized
by usi ng wheopawsdssequence and conditions as descri bed Pomr/dSearp7eie6 and
3- (4- Fl uor o- phenyl) - 2- oxo-i m dazol i di ne- 1-carboxylic acid used instead of
5- (4- Fl uor ophenyl) - 4- oxo- 1, 4- di hydr o- pyri di ne-3-carboxylic ). LC M5 Cal cd
for ( MHENT pofcksE thd aumebubOsof7F orfaxilaNoarChnssfulcialthdNasaementSind o€ praventionRify si call
Data (M5) (M+H)' 15 545-(2,2-Difluoro-[1, 3]dioxol o[ 4,5-¢
] qui nazekions isgasoxand-qopditighshimwlyich EMT (sanv¢lued, dorxtxemplea thcrfespiBentef hy| - 3H
-pyrimdin-4-one F O N Il NN )

conditions characterized by a disregulation of EMT.

Specifically, the compounds of Formula I of the present invention are useful in the treatment
of a variety of cancers, including, but not limited to, solid tumor, sarcoma, fibrosarcoma, osteoma,
melanoma, retinoblastoma, rhabdomyosarcoma, glioblastoma, neuroblastoma, teratocarcinoma,
hematopoietic malignancy, and malignant ascites. More specifically, the cancers include, but not
limited to, lung cancer, bladder cancer, pancreatic cancer, kidney cancer, gastric cancer, breast
cancer, colon cancer, prostate cancer (including bone metastases), hepatocellular carcinoma,
ovarian cancer, esophageal squamous cell carcinoma, melanoma, an anaplastic large cell
lymphoma, an inflammatory myofibroblastic tumor, and a glioblastoma.

In another embodiment, the present invention is directed to a pharmaceutical composition
comprising a therapeutically effective amount of a compound of Formula I, or a pharmaceutically
acceptable salt thereof, and a pharmaceutically acceptable carrier. The present invention is also
directed to a method of treating a patient having a condition which is mediated by protein kinase
activity by administering to the patient a therapeutically effective amount of the above-mentioned
pharmaceutical composition.

The flowing compounds of the invention are provided to give the reader an understanding of
the compounds encompassed by the invention:

(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-cyclododeca[b]naphthalen-4-yloxy)-
phenyl]-amide;

(2) . 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-1,3-diaza-cyclododeca[b]naphthalen-4-yloxy)-
phenyl]-amide;

(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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N HF 0 521.2 16 545-(2,2-Difluoro-[1, 3]dioxolo[4,5-¢
] qui nazol i n- 8-yl oxy) - pyri di n-2-yl1]-2- (phenyl am no)-3-nethyl-3Hpyrimd
I n-4- one WoQoNd/doewo/ w N N. 503.2 17 PCT/CN2011/077169

(4) . 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-1,3-diaza-cyclododeca[b]naphthalen-4-yloxy)-
phenyl]-amide;

(5) . 2-(4-Fluoro-phenyl)-1,5-dimethyl-3-0x0-2,3-dihydro-1H-pyrazole-4-carboxylic
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;

(6) . 2-(4-Fluoro-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-[1,3]dioxolo[4,5-g]quinazolin-8-yloxy)-pyridin-2-y1]-2-(4-fluo
ro-phenylamino)-3-methyl-3H-pyrimidin-4-one

(9) . 5-(4-Fluoro-phenyl)-4-oxo-1,4-dihydro-pyridine-3-carboxylic acid [4-([1,3]
dioxolo[4,5-g]quinazolin-8-yloxy)-3-fluoro-phenyl]-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-phenyl)-2-oxo0-1,2-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;

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

(13) . 1-[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[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[bnaphthalen-4-yloxy)-

phenyl]-amide.
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5- (4- Fl uor o- phenyl ) - 4- oxo- 1, 4-di hyd ro-pyri di ne-3-carboxylic acid
[3-fluoro-4-(7,8, 10, 11, 13, 14- hexahyd ro-6, 9, 12, 15-t etraoxa- 1- aza- cycl odod
Co H Nwbi220ded60H N 1 110 F 615.6 WO 2012/ 006960PCTPCRANRA11M7 71669
eca[ b] napht hal en- 4-yl am no) - phenyl ] -am de 18
(15) . 5-[5-(2,2-Difluoro-[1,3]dioxolo[4,5-g]quinazolin-8-yloxy)-pyridin-2-y1]-2-(2-fluo
ro-phenylamino)-3-methyl-3H-pyrimidin-4-one
(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[b]naphthalen-4-y
Isulfanyl)-phenyl]-amide
(19) . 3-Methyl-2-phenylamino-5-[5-(2,5,7,10-tetraoxa-14,16-diaza-tricyclo[9.8.0.013,1
8]nonadeca-1(11),12,14,16,18-pentacn-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-methyl-8,9,10,1 1-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-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
(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-8,9,10,11-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-one
(26) . 3-Methyl-2-phenylamino-5-[5-(2,5,7,10-tetraoxa-14-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-yl]-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-one
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5- (4- Fl uor o- phenyl ) - 4- oxo- 1, 4-di hyd ro-pyri di ne-3-carboxylic acid
[3-fluoro-4-(7,8, 10, 11, 13, 14- hexahyd ro-6, 9, 12, 15-t etraoxa- 1- aza- cycl odod
eca[ b] napwohal2essoyl sul f anyl) - phen A-amide HN O NI 0 @CHEN20114097169
3- Met hy1l- 2- phenyl am no-545-(2,5,7, 10-tetraoxa-14, 16-di aza-tricycl o[ 9. 8.
0. 013, 18] nonadeca- 1(11), 12, 14, 16, 18
- pent aen- 17:29Dox §X4YudroHpheidd y4Jox3Hpdrdihgiwi- pyrdtimn®-chibbiylidddedd 1 0-0 00 110
, 555.8 20 5-[5-(8,9-D hydro-7H 6, 10-di oxa-1, 3
- di aza-[8yfbloohénl &Ele,ﬂab};télfrh@@hydmﬁ %lkyﬁ-t@twqxehlsﬁ giagapycdodoticédbipephthidemy| a
m no) - 3-nmet hyl- 3Hp ¥r|n1d|n 4-one , N
-4-ylarn1no)-pheny 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[b]naphthalen
-4-ylsulfanyl)-phenyl]-amide
(31) . 5-[5-(2,5,8,11,14,17-Hexaoxa-2 1-aza-tricyclo[16.8.0.020,25hexacosa-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 (e. g. , alcohol), separating the diastereomers and converting (e. g., hydrolyzing)
the individual diastereomers to the corresponding pure enantiomers. All such isomers, including
diastercomer 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 examples are described subsequently to these general synthetic
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5-15-(7,8,10,11-tetrahydro-6,9, 12-trio

- 4- one debbrifdioniNso asMo lallbw one skilled in the art to make and use either quinazolines or quinolines

of the invention.

Scheme 1 outlines the general procedures one could use to provide compounds of the present

invention, for example Z is NR3;R4 in formula 1.
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Scheme 1

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 1a or 1b with anilines 2a, phenols 2b

or thiophenols 2¢c can be easily 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

temperature.
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5-15-(8, 9-D hydro- 7H 6, 10-di oxa- 1-a za-cycl ohept a[ b] napht hal en- 4-yl oxy)
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In step 3 of Scheme 1, the fused heterocyclic ring is prepared by treatment of the diphenol
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., tricthylamine,
potassium carbonate). The selection of solvent and reaction temperature are important for high
yields. DMF or DMSO would be a good choice as a solvent for this reaction.

In 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
(Ro)n—r? 2
cl Ron— 2 2 \):\lAr
2 T\ | X A? 2
0 A, HX \A?Az 11 C\o A,
P - P
N N
10 step 6 7

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.

y4 (Rg)n\/\l(z

cl (Ron— <

Xy A
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cheme 3
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coupling of 10 with anilines 12a, phenols 12b or thiophenols 12¢ yields the correponding
compounds of FormulaI. The fused ring 4-Chloro-quinazoline (10a) , 4-Chloro-quinoline
(10b) or anilines 12a, phenols 12b or thiophenols 12c are commercial available , known in
literature or may be conveniently prepared by a variety methods familiar to those skilled in the

art.

To prepare the pharmaceutical compositions of this invention, one or more compounds of
Formula (I) or salt thercof 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
Chemistry, ed. J. F. W. McOmie, Plenum Press, 1973; and T. W. Greene & P. G. M. Wauts,
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
routes, 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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3- Met hy1l- 2- phenyl am no-545-(2,5,7, 10-tetraoxa-14-aza-tricyclo[9.8.0.013
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545-(2,2-Difluoro-[1, 3] di oxol o[ 4,5-g ]quinolin-8-yloxy)-pyridin-2-yl1]-2-(2

-fluoro-phenylam no)-3-nethyl-3Hp yrimdin-4-one ICI FOONI NrNI1O.

520. 3 mg/kg/day (preferably, from about 0.01 mg/kg/day to about 100 mg/kg/day; and, more preferably,
from about 0.1 mg/kg/day to about 30 mg/kg/day).

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 therapeutic compounds may also be administered to
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5- (4- Fl uor o- phenyl ) - 4- oxo- 1, 4-di hyd ro-pyri di ne-3-carboxylic acid
[3-fluoro-4-(7,8, 10,11, 13, 14- hexahyd ro-6, 9, 12, 15-tetraoxa- 1, 3-di aza-cycl o
dodecaldajmaphy hhétion ér yd @aninpdgnt [Freh fiyridud aivns erclgrépabdd in a conventional manner in
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; DMSO, 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-cyclododecalbnaphthalen-4-yloxy)-

H
N
~N

@

phenyl]-amide (9a)
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HNO NI-I Il I 0 616.6 30 5-(4-Fluoro-phenyl)-4-oxo-1, 4-di hyd

ro- pyridi ne-3-carboxylic acid [3-fluoro-4-(7,8, 10, 11, 13, 14- hexahyd
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5-15-(2,5, 8, 11, 14, 17- Hexaoxa- 21-aza -tricycl o[ 16. 8. 0. 020, 25] hexacosa- 1(1

8),19, 21, 23, 25- pent aen- 24-yl oxy) -py ridin-2-yl1]-3-nethyl-2-phenyl am no-

3H pyrigggin-4-one fl o0 0 oo
4-(4-Amino-2-Methyl-phenoxy)-7,8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa-1,3-diaza-cyclo

dodeca[b[naphthalene

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[b]naphthalene (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,0O (Ix), sat'd NaCl (Ix), dried (Na,SO4), 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 naphthalen-4-yloxy)-phen

yl]-amide

To a suspension of 5-(4-Fluorophenyl)-4-oxo-1,4-dihydropyridine-3-carboxylic acid 8d
(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-Pr,NEt (18 mL, 104 mmol) at ice bath temperature
under nitrogen. The mixture turned into a clear solution after being stirred for Smin. 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[b]naphthalene 7a (7.9g, 32.5mmol) slowly. The reaction
mixture was stirred for 3h at room temperature and was poured into aqueous 1 N 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 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) 6 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),
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N. N10 656.7 PHARMACOLOGQ CAL TESTI NG The foll owm ng assays denonstrate
that certain conpounds of the present invention potently inhibit c-Met
phosphor weatzomosgwocel | s, potently inhibit c-Met in vivecTamtodenowst rat e
dose dependent anti-tunor activity in certain xenograft nodels. Biological
Assays The ki nase domain (1(D) of human c-Met (fromdy 966 to Ser
1390, NCH (mNMHDO295)n, 281).c1.4h6&d 21 D2 & (1pF2id); Ba3S1@ 3418 5 38THE, ¥HE 3062 (s, 4H).
(I'nvitrogen, Carlsbad, CA). The His- c-Met KD construct is transposed into
Bacul oGS Oplad diesi (My-R) Bd -6t touBd 123456789 system (I nvitrogen). SF9 cells
are infected with the reconbi nant bacul ovirus. The infected cells are
harvestc%d b){ i?entri fugation and the cell pellet is collected and stored at
- 80C. PP'Gre Iysed in buffer A (40mM tri s(hydroxynet hyl)ani nonet hane
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Lysis Buffer (150 mM NaCl, 20 is,) pH7.5, 1nM EDTA, 1nM et hyl ene gl ycol
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Exanpl e Counts Mean (Count's - B Activity (%
described for Example 1 and 1-(4-Fluoro-phenylcarbamoyl)-cyclopropanecarboxylic acid (J.

/]

Med. Chem. 2008, 5/, 5330-5341 ) used instead of 5-(4-Fluorophenyl)-4-oxo-1,4-
dihydro-pyridine-3-carboxylic acid. "H NMR (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), 4.35 (s, 4H), 3.87 (d,
4H), 3.62 (s, 4H), 1.47 (s, 4H). LC/MS Calcd for (M+H)" 607.6, found 607.7.

Example 4

3-(4-Fluoro-phenyl)-2-oxo-imidazolidine-1-carboxylic acid [3-fluoro-4-
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(7,8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa-1,3-diaza-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 1 and 3-(4-Fluoro-phenyl)-2-oxo-imidazolidine-1-carboxylic acid (J.
Med. Chem. 2008, 51, 5330-5341 ) used instead of

5-(4-Fluorophenyl)-4-oxo-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-oxo-2,3-dihydro-1H-pyrazole-4-carboxylic
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

/
N
H [
PSR Re)
¢ © © F
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Q O N/)
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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-1H-pyrazole
-4-carboxylic acid (J. Med. Chem. 2008, 51, 5330-5341 ) used instead of 5-(4-Fluorophenyl)-4-
oxo-1,4-dihydro-pyridine-3-carboxylic acid. 'H NMR (400MHz, DMSO) ¢ 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), 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)+ 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-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 NaHCO; (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, 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
5-15-([1,3 [Dioxolo[4,5-g Jquinazolin-8-yloxy)-pyridin-2-yl]-2-(4-fluoro-phenylamino)-3-methy

[-3H-pyrimidin-4-one

QLD

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 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 1-2 hrs, then diluted with EtOAc and
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washed with sat'd NaHCO; (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, 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), 4.15 (s, 2H). LC/MS Calcd for (M+H)" 485.4, found 485.9.

Example 8
5-15-(2,2-Difluoro-[1,3 |dioxolo[4,5-g Jquinazolin-8-yloxy)-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 1-2 hrs, then diluted with EtOAc and washed with sat'd NaHCO; (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, 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)" 521.4, found 521.6.

Example 9
5-(4-Fluoro-phenyl)-4-oxo-1,4-dihydro-pyridine-3-carboxylic acid [4-([1,3 Jdioxolo

[4,5-glquinazolin-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 NaHCO; (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) 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-hexahydro-6,9,12,15-tetraoxa-1-aza-cyclododeca[b[naphthalen-4-yloxy)-phe

nylJ-amide
H
N
PPy
Ty
— 0O F
O O N
[o 0 N
/
Step 1

1-(3-Nitro-6,7,9,10,12,13-hexahydro-5,8, 11, 14-tetraoxa-benzocyclododecen-2-yl)-ethanone
1-(6,7,9,10,12,13-Hexahydro-5,8,11,14-tetraoxa-benzocyclododecen-2-yl)-ethanone

(200 mmol, 51.3 g) dissolved in DCM (750ml) and the mixture cooled to 0°C. Nitric acid (90%,
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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 dried 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) § 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 Calcd for (M+H)"
312.3, found 312.5.

Step 2
1-(3-Amino-6,7,9,10,12,13-hexahydro-3,8,11, 1 4-tetraoxa-benzocyclododecen-2-yl)-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,SQOy,, and concentrated to afford the product, 90%.

'H NMR (400MHz, DMSO) 6 7.82 (s, 1H), 7.61 (s, 1H), 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-Hexahydro-1H-6,9,12, 1 5-tetraoxa-1-aza-cyclododeca[b]naphthalen-4-one

To a solution of 1-(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 mixture 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 22¢g (72%) of 7,8,10,11,13,14 Hexahydro
-1H-6,9,12,15-tetraoxa-1-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, 1H), 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)-7,8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa-1-aza-cyclododeca
[b]naphthalene

To a round bottom flask equipped with a magnetic stir bar was added 7,8,10,11,13,14-
Hexahydro-1H-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 1, 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 MeCN 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 cluent 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-
1-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, 1H), 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-1-aza-cyclodode
ca[b]naphthalene

To a par hydrogenation reaction vessel was 4-(2-Fluoro-4-nitro-phenoxy)-7,8,10,11,13,
14-hexahydro-6,9,12,15-tetraoxa-1-aza-cyclododeca[b]naphthalene (0.800g, 1.6mmol, 1.0 eq. ),
DMF (50ml), EtoAc (50ml), MeOH (50ml), TEA (5ml) 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% vyield). 'H-NMR
(400MHz, DMSO): 8.58 (s, 1H), 7.80 (s, 1H), 7.50 (s, 1H), 7.04 (t, 1H), 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-dihydro-pyridine-3-carboxylic acid [3-fluoro-4-
(7,8,10,11,13,14-hexahydro-6,9,12, 1 5-tetraoxa-1-aza-cyclododeca[b] naphthalen-4-yloxy)-
phenyl]-amide

To a suspension of 5-(4-Fluorophenyl)-4-oxo0-1,4-dihydropyridine-3-carboxylic acid 8d
(J. 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[b]naphthalene 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 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) 6 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), 7.42 (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-dimethyl-3-oxo-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-cyclododecalb] naphthalen

-4-yloxy)-phenyl]-amide
N
H%\
@) F
O O. X
[o 0 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-3-0x0-2,3-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) ¢ 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 Calced for (M+H)" 633.6, found 633.8.

Example 13
1-[2-(4-Fluoro-phenyl)-acetyl]-cyclopropanecarboxylic acid [3-fluoro-4-
(7,8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa-1-aza-cyclododecalbnaphthalen-4-yloxy)-

phenyl]-amide
H H
0 F
o o© N
[o 0 N7
-/
The desired title compound is synthesized by using the same sequence and conditions as

described for Example 6 and 1-(4-Fluoro-phenylcarbamoyl)-cyclopropanecarboxylic acid

used instead of 5-(4-Fluorophenyl)-4-oxo-1,4-dihydro-pyridine-3-carboxylic acid. '"H NMR
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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-hexahydro-6,9,12,15-tetraoxa-1-aza-cyclododecalbnaphthalen-4-yloxy)-

phenyl]-amide

H [\

T,

Oom
[ =
o O N

7/

The desired title compound is synthesized by using the same sequence and conditions as

described for Example 6 and 3-(4-Fluoro-phenyl)-2-oxo-imidazolidine-1-carboxylic acid used

instead of 5-(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)"
F
5-[5-(2,2-Difluoro-[ 1,3]dioxolo[4,5-g N H
N
L0

]quinazolin-8-yloxy)-pyridin-2-yl]-2- N N

15 <J 0 521.2
(2-fluoro-phenylamino)-3-methyl-3H @

R O N
-pyrimidin-4-one F>< >
O N
5-[5-(2,2-Difluoro-[ 1,3]dioxolo[4,5-g N\\rH
L0

]quinazolin-8-yloxy)-pyridin-2-yl]-2- N | N\

16 NS O 503.2
(phenylamino)-3-methyl-3H-pyrimid

F><O N
in-4-one F Y% N/)
5-(4-Fluoro-phenyl)-4-oxo-1,4-dihyd §
M

ro-pyridine-3-carboxylic acid K)/

17 —~ M ©° F 615.6
[3-fluoro-4-(7,8,10,11,13,14-hexahyd [O Om
10-6,9,12,15-tetraoxa-1-aza-cyclodod o P Nig
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eca[b]naphthalen-4-ylamino)-phenyl]

-amide

18

5-(4-Fluoro-phenyl)-4-oxo-1,4-dihyd
ro-pyridine-3-carboxylic acid
[3-fluoro-4-(7,8,10,11,13,14-hexahyd
10-6,9,12,15-tetraoxa-1-aza-cyclodod
eca[b]naphthalen-4-ylsulfanyl)-phen

yl]-amide

O O
[ m
Q O N

H
N
H
S © 0 F
=

632.9

19

3-Methyl-2-phenylamino-5-[5-(2,5,7,
10-tetraoxa-14,16-diaza-tricyclo[9.8.

0.013,18]nonadeca-1(11),12,14,16,18
-pentaen-17-yloxy)-pyridin-2-yl]-3H-

pyrimidin-4-one

555.8

20

5-[5-(8,9-Dihydro-7H-6,10-dioxa-1,3
-diaza-cyclohepta[b]naphthalen-4-ylo
xy)-pyridin-2-yl]-2-(4-fluoro-phenyla

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

513.6

21

2-(4-Fluoro-phenylamino)-3-methyl-
5-[5-(9-methyl-8,9,10,11-tetrahydro-
7H-6,12-dioxa-1,3,9-triaza-cyclonon
a[b]naphthalen-4-yloxy)-pyridin-2-yl

]-3H-pyrimidin-4-one

556.9

22

2-(4-Fluoro-phenylamino)-3-methyl-

5-[5-(7,8,10,11-tetrahydro-6,9,12-trio
xa-1,3-diaza-cyclonona[b]naphthalen
-4-yloxy)-pyridin-2-yl]-3H-pyrimidin

-4-one

543.6
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23

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

n0)-3-methyl-3H-pyrimidin-4-one

512.6

24

2-(4-Fluoro-phenylamino)-3-methyl-
5-[5-(9-methyl-8,9,10,11-tetrahydro-
7H-6,12-dioxa-1,9-diaza-cyclononal
b]naphthalen-4-yloxy)-pyridin-2-yl]-

3H-pyrimidin-4-one

555.6

25

2-(4-Fluoro-phenylamino)-3-methyl-

5-[5-(7,8,10,11-tetrahydro-6,9,12-trio
xa-1-aza-cyclonona[b]naphthalen-4-y
loxy)-pyridin-2-yl]-3H-pyrimidin-4-o

ne

5423

26

3-Methyl-2-phenylamino-5-[5-(2,5,7,
10-tetraoxa-14-aza-tricyclo[9.8.0.013
,18]nonadeca-1(11),12,14,16,18-pent
aen-17-yloxy)-pyridin-2-yl1]-3H-pyri

midin-4-one

554.3

27

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

yrimidin-4-one

520.3

28

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

-4-one

502.4
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5-(4-Fluoro-phenyl)-4-oxo-1,4-dihyd

ro-pyridine-3-carboxylic acid

H
N
N

[3-fluoro-4-(7,8,10,11,13,14-hexahyd [O o} N
O O N/)
7/

616.6
10-6,9,12,15-tetraoxa-1,3-diaza-cyclo
dodeca[b]naphthalen-4-ylamino)-phe

nyl]-amide

5-(4-Fluoro-phenyl)-4-oxo-1,4-dihyd

ro-pyridine-3-carboxylic acid

H
N
=N

2

O N

[3-fluoro-4-(7,8,10,11,13,14-hexahyd
633.5
10-6,9,12,15-tetraoxa-1,3-diaza-cyclo
dodeca[b]naphthalen-4-ylsulfanyl)-p

henyl]-amide

5-[5-(2,5,8,11,14,17-Hexaoxa-21-aza N H

-tricyclo[16.8.0.020,25Thexacosa-1(1 ]
X

O
8),19,21,23,25-pentacn-24-yloxy)-py | [/ Y ‘om
Eo o o N7

ridin-2-yl]-3-methyl-2-phenylamino-

31 656.7

3H-pyrimidin-4-one

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 c-Met (from Gly 966 to Ser 1390, NCBI NM_000245)
is cloned into a pFastBac'>"*"HT vector (Invitrogen, Carlsbad, CA). The His- c-Met KD

123436789 gystem (Invitrogen).

construct is transposed into Baculovirus DNA using a Bac-to-Bac
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, 500mM 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), eluted
with buffer C (40mM Tris, pH7.5, 250mM NacCl, 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 concentration of 0.4% and a final compound concentration dose range
between 20 and 0.001puM. 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 10min 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, 1mM EDTA, 1mM cthylene glycol tetraacetic acid, and
1%TRITON'#*°"* X_100) supplemented with Phosphatase I and II 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
6-02uM 29068 25 5
29093 21
30429 27
8-0.2uM 28728 24 5
28830 20
28364 18
9-02uM 27649 19 1
28738 20
30524 28
10-0.2uM 28866 25 5
29012 21
32582 36
11-0.2uM 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
1-02uM 50 0 0
895 0
20248 43
31-0.2uM 17936 37 9
17427 31
1070 1
28 - 0.2uM 30 1 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 IX Tris Wash
Buffer) and then washed one time with Tris Wash Buffer . After 2 hours capture (at RT) the

123436789 plate and the plate is washed with IX Tris Wash

lysates are removed from the MSD
Buffer. After blotting, 25uL of 5nM Sulfo-Tag Anti-Total Met antibody (detection antibody,
MSD'#*%7 srepared in IX Tris Wash Buffer supplemented with 10 mg/mL BSA and 0.1%
Blocker D-R (MSD'#*°7*) is added to the wells of the MSD'?%*™ plate. After 1 hour
capture (at RT) the MSD'***" plate wells are washed with IX Tris Wash Buffer, and then

150pL of IX Read Buffer T (with surfactant, MSD'**%"®) is added. Immediately after the
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addition of the Read Buffer, the plates are analyzed with a SECTOR 6000 MSD'***°™ Imager
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 exemplified compounds the
IC50 values are less than 0.2uM (Tablel). For example, the average (n=6) IC50 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 Medium) 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 subcutancous 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 are pulverized using motar-pastel. The pulverized tissues are transferred to
a tube containing Lysing Matrix D beads (MP Biomedicals, Solon, OH) and 600pL 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'>*%™ 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 are loaded onto MSD'**°"® phosphor-Met ELISA plates and
phosphor- c-Met level is determined using the same protocol as H460 cell-based ELISA. For all
exemplified compounds the SI 14 in vivo inhibition values are equal or greater than 50% at the
dose 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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4-spot PhosphoMet plate that is BSA-blocked (at 30ng/nL Block Ain IX Tris
Wash Buffer) and then washed one tine with Tris Wash Buffer . After 2 hours
capture (WO 2RDR)oosyse | ysates are renoved fromthe MSD123266/(3QoplEatwoand t he
plate is washed with I X Tris Wash Buffer. After blotting, 254, of 5nM

Sul fo-Tag Anti-Total Met anti body (detection antibody, nsD123456789

pr epar edXemodr Xft Tunimer WastelBuf f er suppl enented with 10 ng/ nL BSA and 0. 1%

Bl ocker D-R (MSD123456789)) is added to the wells of the MSD123456789

pl ate. Aft eHumdnghobbajpmareslls BI87H0, hvinen pBDIQ UG 67@Ys pPIaNES \iminlas nanemalished
with I X Tris Wash Buffer, and then 1501AL of | X Read Buffer T (with

sur f act aftll lupspaegneRirdbit i, end hwsan ronahesasinetap gellsrCaki- + #rs capandsdint euleye. of

t he Read. Buf f , the. pl at | d.with E 6000 D123456.789
mager - phat e aad mieRel P Rinedn N HiGabd e fuRar et ik D Sty ¢ y

units by lat i e Lahi i tion: w F e -plate " '-and
"MAX" controls dg%d# %ﬁag%{ ?nl F‘% iah%uak ﬁ%‘attep\}e%?}:cgn%@% ?@?ﬁ%énr&\i/gpuogél %dﬁlgg%elﬁoi nt
dose respERNE aflatatifhéd UD-QE ‘d&?ﬁ afet Gh lh&%' Blrh&r RIPGsEAY -d_efE'ﬂhﬁleéso%zaﬁﬁnﬁﬁ‘s a
M ni mum Significant Ratio (MSR) of 2. 0% or all exenplified conmpounds the
| C50 val uglamarreeds@emehhpdtfddmdd AMce habéklduringQhic exaspdfarcdtmentaVenageol(fie6)

| C50 val ue (50% i nhibitory concentration ) of Exanple 1 in this assay is
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c-Met in vivo tar get inhibition assay S1 14 cells (licensed from PHS,
over - expg@yB. Berhhwtightein t44err ag p getupancasuvpent efrtexigity. (e dmneuad gf Buampleedi a
( Bul beccgdig Modi fied Eagl e Medi um), suppl enented with 10%fetal calf serum
and expahdEEROnEEAtES SXerECTH Aove SeRida i dRO actirBewihesr PrEssnE e B er ed

(8D B osbiiehae et aimeR ey PP SIRED Y osturlintd YISt e Phan
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i npl ant, “conpoun ormul ate ra or 1

car boxy nRtdMlco&d. 141106 Re 2 s @D, U A5 h2S b ainehRiARIraRhE 0am as
suspension) are admnistered to aninmals by oral gavage at 50ng/ kg. Animals
are sacrifi cedcaiclahoundroant xahogeft modeld cHbstHvareRplragivie st £cbramdn $tamired
frozen until needed. Frozen tunors are pul verized using notar-pastel.
The pul vérinzy hinsgiesowsy mctudansitiieg,rieehst, solreat egastiiet sinal, pgndrgasicnbealkndi x D
beads (MP Bi onedi cals, Solon, OH) and 6001AL |ysis buffer (RIPA buffer,
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phosphor- c-Net level is deternmined using the sane protocol as H460

cel | -basgy. ELI SA. For all exenplified conpounds the S114 in vivo inhibition
val ues are equal or greater than 50% at the dose of 50ng/kg. For exanpl e,
Exanpl e 1 i 9. &hpstimsed, JGnubiowsr J.pdndcSalfat, RHospbolgtteat 2290 16t B0@EN EDS0 val ue
(dose that produces 50%inhibition in tunmor of 2.9ng/ kg, indicating it is a
pot ent c- Met2. BrahpienC, Barchingtsr, Wxehowprdis E-, Mﬁndmr%emcg, GF. NatRgraol Cell

gl i obl asto cells UB7M5 human gastric cancer cells MKN4A5, human non snal |
cel | Iun&lﬁh8§'9%lzlog3-m4l , and human renal carcinoma cells Caki- 1 are

expanded i n culture, ryeste d, inj e ubcut ane t he rear
flank of at ﬁymkeﬂ@dm(ﬁ ‘.’er*g“élt’?\ﬂam@tﬁjnggé}ﬁg (?%COE?“eep ri%':ﬁgﬁaﬁ@%r opri ate
vehi cl e and 4 1 RSt 0 [ g r e established
(7-21 days éf tigégqﬁﬁp %ﬁ???eﬁlg’ﬁ{o'rét%s(%%ﬁg%%il\gnggﬁt%gn?ﬁggﬁ{jy t unor vol une
measur enent sp&LL POTRG i TEMAUMR Y AYT iCagcdrFes@RUre2e2 A8 I RABNE Nark, WRDT
volune inhibition (% growth inhibition) is calculated by comparing treated
groups t Doag\SMVi, ®lim, STNdtrab|Cacaiies Body7yea0gha9di s t aken as a general
measurenent of toxicity. The Conpound of Exanple 1 denonstrates excell ent
dose dependé&nfclamidi,1t. ubwlr, FAGL Chen,\F.ichak heseemadél 68-7Fa99%xanpl e, when dosed
at 30 ng/ kg (oral }(7PO), ‘bi-dailyuéTEI D) x 35), Exanple 1 is able to cause
59% gr owt h  iSnBPBilY.oht &ivlugzNiset ool GancetRend 7k d4fodel 7 POY7.-BI Dx35), 82%

growm h inhihition is achieved. At .120ng/ kg dose (PO, BID x3 5), 92% grqwth
i nhibition r é‘éc‘h’é‘g’.oungs Otﬁﬁelfre?eélit é%‘é?ﬁgg?& P’éei%{ﬁ‘glyge%bl@&étas Eff%ce&gﬁ?gt
overexpression is a conmmon feature for JJrany human tunors, including |ung,
breast, colorectal, gastric, renal, pancreatic, head and neck (1,2). c-Met
activating nmutations in the kinase domain are inplicated as the cause for
several tunors, such as hereditary papillary renal cell carcinom,

chi | dhood hepat ocel | ul ar carci noma, and gastric cancer (3-7). c-Met
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3. D Renzo, MF., Qivero, M, Martone, T. Et al. Oncogene 19: 1547- 1555,
2000. 4. Lee, JH, Han, SU, Cho, H et al. Oncogene 19: 4947-4953,
2000. wo20124me96PC, Kijima, T., Maulik, G et al. Caneemr/(Res118371t69
6272-6281, 2003. 6. Park, W5., Dong, SM, Kim SY. et al. Cancer Res 59 :
307-310, 1999. 7. Schmdt, L., Duh, FM, Chen, F., et al. Nat Genet 16:
68- 73, le&dposdionfadmitiferedly, a @ridoaypaf routdeModtprefeedblylsuciCamapssitRes a6 for
4408- 4417, 2007. The conpounds of the present invention are preferably

f or mul at extl agmpigratran edchqiirmansiers icompagtiembrandi rgoensssd by pepaysng e ysant
routes. Most Eref erably, such conpositions are for oral adm nistration

f :
Such phafifedbknexn it Sigpdti o€  ZMPNGE 0SS dHE CIENE Fat Ny PRAC HGROR, e
Il Kk [ t, See, : M,N -, THE . SCLLEN PRACTI
PR CYP CARN R Goapfig ot 5L 8., TGt Mg PURERTERIBY { Sh oG mPO LG
The conpgggkggﬁpgrf%%%{pgi}iaaﬁeg{vg Ogglnag{;vgjel%scée#gﬁqéé.ve over a w de dosage

range. osages per day n y fall wthin the range of

about 1 ng tmy, @?ﬂhﬁle?&ﬁag& p%PH%l néiﬁ{allly f&l@%z@thirpﬂh@frﬁ{g%mfﬁb&utrﬁgm@%o 3681t™90
total daily dose, nore preferably 1 nj to 50 ng total daily dose. In sone

I nst ancemgdonbdelyl ®¥elpsefbobbw leo | S0vel thtahddilyQlosé, Mtorabesf@seilyd hmangso mpy be
nore than adequate, while in other cases still |arger doses nay be

enpl oyedtotdlhigilpliose lidssrag erstaangpeddssganietels btlendibd léveerl limit bf tHveaferespe rafget he
invention in any way. It will be understood that the anmount of the conpound
act ual | ymas b mose tebddegupte, whilelsrahericaay sbl laggdpsisanabe anrpleyrs. Thehovef

the rel eyvant circunstances, including the conditiqn to be treated, the

chosen r 82i{?8° BIeaHROhNgGNdsd fodmit theescapg QfAhe REREIIR 2BY Wak AbtlHgdnderstood
adm ni stered, the wei ght . , and .y esponse of t i,ndi vi dual ti.ent,. and
Fhe, Seveliaf e sriing 8 me EhPBlnd BS RRRRRE SOy H 6o hdtmibs Blaihsig b i
THE CLAI . i i .S Ve -far i - i pase
Rt vty T2 gt fI&hH Rk Rnodk irfhud RISl P HENE ks dfifoutt dF
administration, the actual compound or compounds administered, the age, weight, and response

of the individual patient, and the severity of the patient's symptoms.
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Formula | O pharmaceutically accepted salt, hydrate, solvate or prodrug
thereof, Werein, Ais a 5-18 nenbered ring; Rl is selected fromthe group
consi sti nyoab1pareogen, hal ogen, substituted or unsubst PCH@ER0GI078@b ky! |
substituted or unsubstituted C2_8al kenyl, substituted or unsubstituted
C2_8al kynyl, substituted or unsubstituted aryl, substituted or
unsubstiHCedIMet er oaryl, substituted or unsubstituted heterocyclyl,

G _gal kanoyl, G _gal koxycarbonyl, G _gal kyl sul phinyl, G _8al kyl sul phonyl,
aryl sul honyl cyano nitro, hydroxy, am no, carboxy, oxo, carbanoyl,
Cl1_8al KGR 1S @21 Renyl oxy, C2_8al knyl oxy, C _8al kylthio, N (C _8alkyl)
carbanoyl, N, Ndi (G _8al kyl) carbanmpyl, Cl_8al kanoyl oxy, C1_8al kanoyl am no,

C3_sal kynolﬂ ATicBRpobkd Qmﬁﬁhi%}ﬁh%]csmmﬁﬁ%km ac'é‘m'éh@ o Por@alaiy! )

sul phanoyl ;" m’i's an i nteger fro 0to 3 are each i1 ndependently
sel ected from =N or =C( R2) - R is é%zl fed from-H hal ogen,
trihalomethyl, -CN, -NQ2, -NH2, - ORS5, -NR5R6 0_2R5, - SO2NR5R6,

-02R5, -C(0)NRSR6, -N(R3)S02R5, -N(R5)C(0)
substituted or unsubstituted | ower alkyl;
i ndependently selected fromt hER ?ﬁ 3
or unsubstituted G _8al kyl, Stit %substl tuted C2_8al kenyl,
substituted or unsubstit uted C2_8al ky stituted or unsubstit uted
aryl, substituted or unsubstituted he ero substituted or unsubstituted
het erocyclyl, C _8al kanoyl, C _8al koxytaM c}nyl Ci _8al kyl sul phi nyl,

C _8al kyl s I am no, carboxy,
VO 2012/ oogg%%%%?ﬂ%%%?%ggmd hc‘éﬁ%gé;rg%lvgﬂeto Bm&yfy%ﬁi%éw, 2. 8

al kenyl oxywhegi@ al knyloxy, G _ 8 alkylthio, N-(G _ 8 alkyl) carbanoyl,
N, N-di (G _8al kyl) carbaroyl, C1_8al kanoyl oxy, C1_8al kanoyl ani no, C3_8

al kynoyl aninea SNS(rﬁ}mb&e@hhgl ) sul phanoyl, N, N-di (G _8al kyl) sul phanoyl ;
substituted or unsubstituted C _8al kylaryl, substituted or unsubstituted
Ci _8al kil ikhetlectedfrypin, thegrasplseniistinged hydrogas tasigen substit@ied o8 unsubstituted

al kyl heteroc clyl. nis anin er fromO to 4, A3 is selected from=N,
=C(H) - ,Conlky {:@@s}uuted or urxub%lt@é& Ectadkenyt, éﬁb&t%@e‘é@bwub%fﬁ%tﬁ@@u sk OTYLNR20,

CHR21, O R21 h dent Cl 8al kyl
Zis séPE%’ct’étGgPF Bﬁumel ! d&Fylg?‘gﬁFBuWQ\%irr ﬁa@gﬁlwﬁi F egarﬁgﬁw%rl @or gl s
| ted f t t d t.ed
sths e TP PSP S R
bsti tat | ted
SubSt b L S RUNBRHDSY <L ithEI 2. B! MDYl vnSUPSLITILEHoR %ﬁ?ﬁ‘?&%“ ©
Ci _8al ky| 8@1@&@@@1@@1@@@%&1@91&&0@{lgau(ﬁm{b W(@h@ﬂwl) caBbRR], NINLT O,

hydroxy, am no, carboxy, oxo, carbanmoyl, Cl_8al koxy, C2_8al kenyl oxy,
C2_8al kdig@xikyl) Carb3mbkly IC;. MKB,noNo@QC&ﬂkkt}dy)armablﬂimlklynoylarmno N-(C;_salkyl)
N, Ndi (G _8al kyl ) car banpyl , C1_8al kanoyl oxy, Cl1_8al kanoyl ani no,

C3_8al kyhtymapi. eoN.Nedi(Cs8kyIkyulphaudyphanoyl , or N, N-di (G _8al kyl)

sul phanoyl ;
m is an integer from 0 to 3;

x.-AN(R5) CO2R6, - C(0)R5, or
ther 81 n R5 and R6 are each
30, ng of hydrogen, substituted

Aj and A; are each independently selected from =N- or =C(R»)-;

R, is selected from -H, halogen, trihalomethyl, -CN, -NO,, -NH,, -ORs, -NR5Rs, -S(O)0.2Rs5,
-SO,NR5R6, -COzRs, -C(O)NRsR, -N(R3)SO2Rs, -N(R5)C(O)R6, - N(R5)CO,R6, -C(O)Rs, or
substituted or unsubstituted lower alkyl; wherein

Rs and Rg are each independently selected from the group consisting of hydrogen,
substituted or unsubstituted C,_galkyl, 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;_salkoxycarbonyl,

C,salkylsulphinyl, C; galkylsulphonyl, arylsulphonyl, cyano, nitro, hydroxy, amino, carboxy,
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R9 and R10 are each independently selected fromthe group consisting of
substituted or unsubstituted C _8al kyl, substituted or unsubstituted

C2_8al kerwb,20ulo6460t ut ed or unsubstituted C2_8al kynyl , ®abaiN20utosticor
unsubstituted aryl, substituted or unsubstituted heteroaryl, substituted or
unsubsti tuted heterocyclyl C _g al kanoyl, G _g al koxycar bonyl G _ 8

al kyl sulxphéarydmoyd C,. 881kakkﬂz&aﬂﬂ<pﬂibdﬂw, ,ngalkmylykﬁlﬂlgh]ldzwlhlp, N-(C,. 8aﬂldy1} s sel ected

fromthe groups having formula 111, formula IV, formula Vv, fornmnula VI, or
f or mul a:akhamoyV\le wem@mwmmmwzﬁwmywy, Cﬁkamanoylamlm, A ,,BiB2 /| R7R
[)---- SR7X1 NNrirl \N- Formula Il Formula | VFornula V R7TR7 011

i RR 8 3}8K]kypoylammo N-(Ggpalky gulgbargoyl N,N-di(C;.galkyl) sulphamoyl; substituted or

unsubstituted C,_salkylaryl, substituted or unsubstituted C;_salkylheteroaryl, or substituted or
unsubstituted C;.galkylheterocyclyl.

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 NR2o, CHR3;, O, or S; wherein Ry and Ry are
each independently H or C,.galkyl ;

Z is selected from NR3R4 or group having formula II

Y “Rio

0

z

Formula I1

R3 is selected from the group consisting of hydrogen, substituted or unsubstituted C;_galkyl,
substituted or unsubstituted C, galkenyl, substituted or unsubstituted C,_galkynyl, substituted or
unsubstituted C;_salkanoyl, substituted or unsubstituted C;_galkoxycarbonyl, C, salkylsulphinyl,
Ci.salkylsulphonyl, arylsulphonyl, cyano, nitro, hydroxy, amino, carboxy, oxo, carbamoy],
Crsalkoxy, Casalkenyloxy, Cagalknyloxy, C;salkylthio, N-(C;.galkyl) carbamoyl, N,N-
di(C;_salkyl)carbamoyl, Cj.gsalkanoyloxy, C;salkanoylamino, Cs.galkynoylamino, N-(C;galkyl)
sulphamoyl, or N, N-di(C;_salkyl) sulphamoyl;

Ry and R are each independently selected from the group consisting of 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, C;_galkoxycarbonyl, C; galkylsulphinyl,
Ci.salkylsulphonyl, or arylsulphonyl;

R4 is selected from the groups having formula III, formula IV, formula V, formula VI, or

formula VII:
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Formula VIFormula VII Werein, Bl is soy'bt QL iS C(R5)2 ; B2 is NHQ;

Q@ is selected fromthe group consisting of substituted or unsubstituted
aryl, subsOi2012f@a¥60r unsubstituted heteroaryl, substitutret/avounsusstit ut ed
het erocycl yl, substituted or unsubstituted C _8al kyl aryl, substituted or
unsubstituted G _8al kyl heteroaryl, or substituted or unsubstituted

C _8al kyl heterocycl y1,; O Bl and BR,toget her nanyor 5 to 10 nenber
substituted or unsubstituted hetergaryl stituted™ uhsubstltuted

het er ocycl yl ; @3 |sCse cted frgS»Phe oup connggﬂf Nofssubstit ut ed or
unsubstituted aryl, .s ted or gnsubstiQated het df oa substituted or
unsubsti tuted heter&%ycl% E%ubstltuted or unsubstltmledOO _8al kyl aryl,

substituted or unsubstit uted O._8alkylheteroaryl or substituted or
unsubsti tut ed 0__8a|hyhﬁ@ﬂﬁmpcyclyl;Faﬁnm§r$elected f remdide group
consi sting of NR8, CR7RS; R7 ,R8 and Rii are each independently
sel ected fromthe group consistingof hydrogen, halog~m substituted or
unsubstituted C _8al kyl, subst®. C _/Bal kenyl ,
substituted or unsubstltuted C2_8al kynyl , subst]| tutu unsubsti tut ed
aryl, substituted or unsubsﬁ’ ﬁ%ﬂ@roaryl 8 AUTE8 or unsubstituted
het erocycl yl, G _8al kanoyl, 2012/006960PCT/CN5|1 n077169 C 1_
gal koxycar bonyl, G galkylsulphlnyl G’ gal kyl sul phonyl ,
N-(O__galkyl)carbannyl N, N—d|(p%ﬂﬁﬁgkyl)carbannylgmgﬁmﬁahkanoyloxy,
aryl sul phonyl, cyano, nitro, hydr oxy, am no, carboxy, oxo, carbanoyl,
Cl1_8al koxywheziBal kenyl oxy, C2_8al knyl oxy, G _8al kyl t hi o,
Cl1_8al kanoyl am no, C3_8al kynoyl am no, N (G _8al kyl ) sul phanoyl ,
N, N-di (C _Balskyl) sul phanoyl; substituted or unsubstituted C _8al kyl aryl,
substituted _ or unsubstituted C _8al kyl heteroaryl, or substituted or
unsubst i t usd _gal kyl het erocycl yl . 2. The conpound according to claim
1, wherein, said Ais a 6-18 nenbered ring. 3. The conpound accordi ng
to claim1, QWH@Yein the said Ais a 5-8 nenbered ring. 4. The conpound
accordi ng (é¥ﬁ 1 wherein, the said Ais a 5 or 12 nenbered ring.
5. The con%bun ac Cordlng to cIa|n11 wherein, the said Ais a 12 nenbered
het erocycl g, {;iNagQ 6. The conpound accordlng to claim5, wherein, the
said 12 nen%ered ﬁeterocycle ring contains 1,2,3 or 4 oxygen atons. 7.
The conpouQdisaeleefedifitgn the Gbwy élﬁlmstmgbﬁsufbstlthf&ﬁ o'iahdlb&tztufmrﬂaﬁr afbshieterrqecycl e
ring contains 4 oxygen atons.

unsubstituted heteroaryl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted

C,.salkylaryl, substituted or unsubstituted C;galkylheteroaryl, or substituted or unsubstituted
Ci.salkylheterocyclyl;

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
C,.salkylaryl, substituted or unsubstituted C;galkylheteroaryl, or substituted or unsubstituted
Ci.salkylheterocyclyl;

X is selected from the group consisting of NRg, CR7Rg;

R7 ,Rg and Ry are each independently selected from the group consisting of hydrogen,
halogen, substituted or unsubstituted C;_galkyl, substituted or unsubstituted C, salkenyl,
substituted or unsubstituted C, salkynyl, substituted or unsubstituted aryl, substituted or

unsubstituted heteroaryl, substituted or unsubstituted heterocyclyl, C;_galkanoyl,
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9. The conpound according to any one of clains 1-8, wherein, the said RL is
sel ected fromthe group consisting of hydrogen, hal ogen, substituted or
unsubst i twbed12@os®wal kyl , substituted or unsubstituted CPCPaAIN2eryl77169
substituted or unsubstituted C2_5al kynyl, C _5al kanoyl, G _5al koxycarbonyl,
G _5al kyl sul phinyl, G _5al kyl sul phonyl, C1_5al koxy, C2_5al kenyl oxy,

C2_5al KiyyshiiooyycatbonyhlCkyhlkpisolphiy(, O, sd&y kylphomds WdGpydlkyl Natbadiof i _Sal kyl )
carbanoyl, Cl 5al kanoyl oxy, Cl 5al kanoyl am no, C3_6al kynoyl am no,

N- (G _BaNcgi(§1-siliybrarraybyl, 61.salkandylogy . Belbidphonyd,dyphamiyd, hydroxy, arginoThe
conpound according to any one of clainms 1-8, wherein, the said RL is

sel ect SdHORYnNEARRBOY- Eerdiosyi GrpalienHpay.Sgealknpgrpderalkyithior i t ut ed or

S b SR S TR IS R L B
X 7 1 T
B R IR L e U

sel ect %ﬁbitft&t@liBf'ﬁnsﬁhbé)cﬁﬁteﬁ@}.%&1%&1&1@&&%19}{drOgen or hal ogen. 12. The
conpound according to any one of clains 1-8, wherein, the said Rl is

hydr ogen. 13. The conpound according to any one of clainms 1-8,
wherein, the said mis an integer fromO to 2. 14. The conpound
accordi ng 2.0 Theyoopeunf accbaiimgstolcl8m MWivdreedim, the keed dais d 6a18 mebered ringl5. The
conpound according to any one of clains 1-8, wherein, the said A2 is =N-.
16. The codpdik@onpesrdigegrding Qijaignk vdreren.dheriaid Ags agh@pmemberedigsai d Al
is =C(R2) - is =N-. .17. The conpound. accordi ng to_any one aof clains
1-8, wher e%l-n%ﬁﬁ@n@awai %f(){déng:@@%lm&z villreiny the said A1y § 3 ofHe RGRREhENS:

according to.any one of claims 1-8.  wherei.n,,the said.,Al and oth are
Ry 50 ot akaBh oy VS RE uf P AR G i tndudt <
t he sairq] 1 and A2 both are =CH. 20. The conpound according to any
one of cl?ins 1-8, wherein, the said A3 is selected from=N, or =C(H)-.

21. The cogpotha@oapeididesrdit RMYaifi e vHerdih ahéBaid 18 meIRrRl HrterbbiRIS@E X 'S
selected fromthe group consisting of NR20 or CHR21, NR20 and CHR21 are

each i ndepandenB loy 4dxogenGlo@dal Kyl . 22. The conpound according to any

one of clainms 1-8, wherein, the said X is selected fromthe group
consi st i ng7.ofTheiRRGponndCHRRMIngNR2 (i B d WERIN therseidelcmeinheted batdme tly ridg

contains 4 oxygen atoms.
(o

8. The compound according to claim 1, wherein, the said A is 5‘0} .

9. The compound according to any one of claims 1~8, wherein, the said R is selected
from the group consisting of hydrogen, halogen, substituted or unsubstituted C;_salkyl,
substituted or unsubstituted C,.salkenyl, substituted or unsubstituted C,_salkynyl, C;_salkanoyl,
Ci.salkoxycarbonyl, Cy.salkylsulphinyl, C;_salkylsulphonyl, C;salkoxy, C, salkenyloxy,
Cay.salknyloxy, Cy_salkylthio, N-(C,.salkyl) carbamoyl, N,N-di(C,.salkyl) carbamoyl,
Cisalkanoyloxy, Cj.salkanoylamino, Cs_salkynoylamino, N-(Cj_salkyl) sulphamoyl, or N,N-
di(C,.salkyl) sulphamoyl.

10. The compound according to any one of claims 1~8, wherein, the said R 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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23. The conpound according to any one of clains the group consisting of O
or S. 24. The conpound according to any one of clains 25. The
conpound wocordionggot o any one of clainms from-H, hal ogerCTION2hE/0GMESY hy| |
-CN, -NO2, or -NH2. 26. The conpound according to any one of clains
fromH, or hal ogen. 27. The conpound according to any one of clains WO
2012/ 00696 0RCheChizPdindacébhidng to any dde off tlaint0B0 wheredc clor <hidhB, ik eelactyd one  of
claims 1-8, wherein, the said R2 is selected from-0R5, -NR5R6, -S(0)0 2R5,
- SO2NRERen the(RDORBconsS(i0y NRBERBogeINIRB)802R5, - N( R5) C(0) R6, - N(R5) CC2R6,  or
-C(0) R5. 29. The conpound according to any one of clains 1-8, wherein,
the said R @e§en@e%haqcpd%ﬁ9t?§v.Opapégla%w(ﬂ #hgipin. theaid Rnepydigeen.nHp.
30. The co nd acc 0 any one C e . the said R3
o sel et el i pmRaT iy R B bl wheBin ik s fuf

G _bal kﬁq mosyBstituted or unsubstituted C2_5al kenyl, substituted or
unsubstituted C2_5al kynyl, C _5al kanoyl, substitut ed or unsubstituted

G _5al koxy garfenyhy oemu@m waaplomfclem,sswwhe@upwéam mGlo5al koxy,
C2_5 al kenyl oxy, CE 5al knyl oxy, G _5al kyl'thio, N (G _5al kyl) carbanmoyl, N,
N-di (G _Salkymhe compbambydcordile foainkaneyt oims CB, hakkaeyd aid AQis =N-.

C3_6al kynoyl am no, N-(C _bal kyl) sul phanmoyl, or N, N-di (G _5al kyl)

sul phanoyl 16. The coﬁmoulﬂm:commpg)uwnatnymcof clllamgp -8, slgredm eheofaic AaismeC (RoB, A
wherein, the said R3 is selected fromthe group consisting of substituted
or unsub§Nrtut ed G _3al kyl, substituted or unsubstituted C2_3al kenyl,
substitute unsubst | t ut ed C2_3al kyn C _3al kanoyl ubstitu ed or
unsubst i tu?%JhecoeaPR %FGS%%SQIMY@?C@}(%JPW 5d prery | hftﬁalfgg prdhyl
Cl1_3al k¢ Y C2_3al kenyl oxy, C2_3al knyl oxy, G _3al kyl t hi o, N-(O _3a| kyl )
carbanmoyl; N, N-di (G _3al kyl) carbanoyl, Cl1_3al kanoyl oxy, Cl_3al kanoyl am no,
N-(C _3al k gﬁgﬁq I a I

sul phanoy Iyé )Th%%%% Aeccgl(?% otl(}?la %)?:gélrrgmr?gsolt og)gV%l%ke([gﬁlgﬁ%%d_%a?}% A QOth
wher ei e LR Sai d R3 is selected fromthe group consisting of substl tuted
or unsubstituted G _3al koxycarbonyl, Cl_3 al kyl sul phinyl,

C _3al kyl s1d. mmepoﬁiid abidingyto a0x oaalokelayhsom vxKBBreiﬁﬁltlkmgahd)Ayand)r A, both
Cl_3al kyl t hi o. 33. The conpound according to any one of clains 1-8,
wher ei mye #Q8-sai d R3 i s hydrogen. 34. The conpound according to any
one of clains 1-8, wherein, the said Q is CH2. 35. The conpound
accor di ng #® Télﬁyomewaﬁ acepigingstopng ongREFlaims 11thavhsrsin tepsaidAs &) ¢ n@s@é from
the gr fucf Si s_té,e(?ﬁ of substituted or unsubstituted aryl, substituted or
unsubstftired Hetervaryl, or substitut ed or unsubstituted heterocyclyl.

36. The compoyad aaoK ARG A ANE oPHafheL I8 by WIELS] 81 AR a6 2

is selected from o subs

2012/ OQﬁé’g&Bﬁ()%&Jgjdez&@?CHR 1,%71120 Iﬁ@cﬁmgp%%gc}%a%éﬁh&glfﬁ oREY,008. Of

clainms 1 wherei n,” the said i s select fromthe ‘group “consi S%I ng of

fluoro subst ihetceehpphi@Nydcording to3By ohBSf EIQIMROLNE] whefd, dhd\Gid R idslecaiterreth
clainms 1-8, whereln t he salc?QZ is selected fromthe group consisting of

subst i tth¢ esbup tconmsmlgsif INRibh ed CHR, b NRoy had CHR s abshelt intlegbndentyndubst i t ut ed
Cl 5 al kyl heteroaryl, substituted or unsubstituted Cl1_5 al kyl heteroc cI yI .
23. The compound according to any one of claims 1~8, wherein, the said X is selected fr
the group consisting of O or S.
24. The compound according to any one of claims 1~8, wherein, the said X is O.
25. The compound according to any one of claims 1~8, wherein, the said R, is selected
from -H, halogen, trihalomethyl, -CN, -NO,, or -NH,.
26. The compound according to any one of claims 1~8, wherein, the said R, is selected

from H, or halogen.

27. The compound according to any one of claims 1~8, wherein, the said R, is F or H.
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39. The conpound according to any one of clains 1-8, wherein, the said Bl
and B2 together form5 to 10 nenber substituted or unsubstituted

het er oar yWp 201®696but ed or unsubstituted heterocyclyl. PCT/GN2011RNZI680NMPOUNd
according to any one of clainms 1-8, wherein, the said B is selected from
substituted or unsubstituted aryl, or substituted or unsubstituted

het er oar yl 28. The céinpotlittaccordgzmocdng©ae vilclngngd b-&mherie tief satd Rp ivselbe@d
wherein, the said B is selected fromsubstituted or unsubstituted phenyl.
42. ThdroonpPBanRaBeos@ngk+ SQMRBreCohRe-al OENRIRS, -NARDSELR;, -NHs)S €D iR (B
is selected fromphenyl or halo substituted phenyl. 43. The conpound
accordi‘%Rt)QOaﬁy Oén@(%)fRScl ains 1-8, wherein, the said @B is selected from

fl bsgituted phepyl . . 44 Th d i ng. f
claim 10820 BTROvRIecasting & iny oneof Sarbul T s R e id B el ompound

according i 8,..wWagrein, the said Xi is selected from
NC1_6al ky %&Sﬁw%g@%fﬁglkg%?rtpgzh%o 8{:\(,))?13?'@ to any one of clainms 1-8,

wherein, the $Rd Qo_rﬁ%ou'nﬁ a%gfﬁi-ng to anﬁgne i 9 TRYUPKE BGCAE bR 119 sddfePNE Of
clainms 1-8, wherein, the said R7, 'R8 and Rl1 are each i ndependently

sel ect efbrh HERrbIEc@sBURE 6ONHsGlutdithr@ihsibsHiRgen, sahdl,agBfituted o tmabititueed or
unsubstituted G _8al kyl . 48. The conpound according to any one of

cl ai ms Qx=s8lkemyiesubistitutetde uaaitdtiRied GSalkydylRC1 sdkanoghstbstindependsnbdtijyuted
selected fromthe group consisti gg} of substituted or unsubstituted

C2_5al Kemylkoxsubmivt ¢hedlkpkulphisubshistlisy sty aFieylisgry. Gublenylaxed or
unsubstG2-ataHIonEL ealyany N6 HRVR AHOgIOVIEN. Sakoy bR
N-(C | kyl ) carba N,.N-di (€1 | k car I 1 | kanpyl ,

A y1 STBRORVIC e aforakanoyianitil o atfhncl B SR sty T s RBe i baRey

G _b5al %@-W(CLSM%Q@%% 60PCT/ CN2011/ 077169 C2_5al kenyl oxy, C2_5al knyl oxy,

C _bal kyl'thi o, oyl am no, C3_5al kynoyl am no,

N- (G _5al ky{) s1d H.ac®rinditd Gy SRl d¥ldims u-Bharayih; ths UBRtH iy kel
unsubstituted G _5al kylaryl, substituted or unsubstituted

G _5al kydmédicegroap ydnsisting sfilagistitusided vdkubstigidalsC] falkygdubitithad kybirvabsaitoeycl yi .
49. The conpound according to any one of clains 1-8, wherein, the said R7,
R8 and RLilkand, swpdiitotpdror unsubsg@tedihsatkynplo Unehllsapoph, disgitited emynsolsgituséd
claims 1-8, wherein, the said R7 is G _6al The conpound

kyl . 51,
accor ditigalkexyaabasb Cop A B KSR RRON Y 6L SBoay 16 lkendpmy, 52,
Th d di f clai -8, in the said R7 i
Sor eor B REHRERor g rhR, R SiEy  Euaoph i Rk kS mpound |
di f claj - i i d, R7 is.sel ected f
o O e Bg TP, K RSS9, 2 yfglget o (rom

fluoro g

oun n 0 any one of
cl ai s Dll\ﬁdi(@@%[l@ﬁ)‘"bulﬁﬂﬁﬁm?ﬁi d R8 is hydrogen. 55. The conpound
according to any ‘one of claims 1-8, wherein, the said R5 and R6 are each

i ndependensl yTeet @fpcadht@mihbeo giooke GRS t-Bgwkdreilythe Q@iEIR; is bhsdtéd ut ed
or unsubstituted C _6al kyl, substituted or unsubstituted C2_6al kenyl, or
subst i tfudre thegroynsubsting of withstGateBak kynwpktituted C;_salkoxycarbonyl, C;_3 alkylsulphinyl,
Ci.salkylsulphonyl, Cj.3alkoxy, C,3alkenyloxy, C, salknyloxy, or Cj_salkylthio,
33. The compound according to any one of claims 1~8, wherein, the said Rs is hydrogen.
34. The compound according to any one of claims 1~8, wherein, the said Q; is CHa.
35. The compound according to any one of claims 1~8, wherein, the said Q; 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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56. The conpound according to any one of clains 1-8, wherein, the said RS
and R6 are each hydrogen. 57. The conpound according to any one of
cl ai nms 1-W80 204206460, the said R5 and R6 are i ndependent iPgTamN2ent0edeéhr om t he
group consisting of G _5al kanoyl, G _5al koxycarbonyl, Cl1_5 al kyl sul phi nyl,
or C1-5 al kyl sul phonyl . 58. The conpound according to any one of clains
1- 8, wher eBh, Thdreorspiuiid Rbcaditig Rb adyr end sfdégimndeBiwhersial e tseid Qrioseledied gr oup
consi sting of cyano, nitro, hydroxy, am no, carboxy, oxo, or carbanoyl.
59. Thdranthrauraep e@wistidg nffleerosnlstdwied phenyl.ai ms 1-8, wherein, the said R5
and R6 are_independently selected fromthe group consisti njg of, cyano
nitro, hydsxyhe epmpapndgecording gpanyrppe fshipndaS avbeseiai thg stig Qurly sdpried
clainms 1-8, wherein,.the said. and R10 .are each i ndependent sel ected
Fr om ¢ BTG oueHa s o S Gt bt B oo PR Ryl - or
substit - S ' 100 11/ 077169
R T o
and R10 ar@.eﬁﬁé‘cdrﬂﬂﬁﬁ%@%&ﬂ&hﬁ tS %ﬁ&{eﬁ‘& AR LB ey B OMPHE QBRI tda®,0f hal o
substituted C6_12aryl, or unsubstituted C _6al kyl . 62. The conpound
accor ditogethd fainy 5 @E) BEmbeadubRitdted or Whkb&itited hberdaayldsubStitard oRitsudst@ueach
i ndependently sel ected fromthe group consisting of nethyl or halo
subst i thetezocyohagnyl . 63. The conpound according to any one of clains
1-8, wherein, the said RO and R10 are each independently selected fromthe
group cons#&t Theycampanad Rgsordingfte giroeneseftsdaiims dt-8aviyheinythe said Qs ig geleghed
conpound sel ected fromthe group consisting of: .
5- (4- FITERSR SUBSHBNSA grupspheditutedsary ’wyavlef-ﬂﬁwr ofi Hevtitde RSOy Laci d
[ 3-fl uoro-4- . . _ . . .
(7,8, 10, 114&3?11%9%%9&%@%% 1qam e Bk d =T, %griEL B &8 Vdd 8845 D] napht
hal en- 4z, (L@ PhapMld s dhenyt
1-(4-Fl uor o- phleunfill 22 0% 0- 1,§@1£“Kydro- pyri di ne- 3-carboxylic acid
[ 3-fluoro-42 The compound according to any one of claims 1~8, wherein, the said Qs is selected
(7,8,10,11, 13, 14- hexahydro-6, 9, 12,"15-t et raoxa- 1, 3-di aza- cycl ododeca[ b] napht
hal en- 4rory phetyy) or pdleRybstitasd plesnyl.
1-[2-(4-Fl uoro-phenyl)-acetyl]-cycl opropanecarboxylic acid [3-fluoro-4-
(7,8, 10, 1143.3Thetcdnepaing dreprding td 20yl Gnet dtalamg 4~ 8., Bhattinzthe sgid|@dosdecdfd] napht
hal en-4- vyl oxy) - phenyl{p}a- am de;
3- (4- FIfersh Hupivespyued ghenslni dazol i di ne- 1- carboxylic acid [3-fl uoro-4-
(7 B 10 Ly B AN AL & S Byt i F AR & b AZ R g hododggal pl narh
2-(4- Flfy&{l%&henyl ) -1, 5-di net hyl- 3- oxo- 2, 3-di hydr o- 1H pyr azol e- 4- car boxyl ic
acid '
[ 3-f1 uoro- ﬁﬁ.(fhégcétﬂpoll%d%gc&éih%%( SHQ51@13md 3§ Arh&Linhamx daidi g idkag@sfycl 0do
deca[ b] n apht hal en-4-yl oxy) - phenyl’] - am de;
2- (4- Flyah okqhemyl. ami no) - 5-[5- (7, 8, 10, 11, 13, 14- hexahydro-6, 9, 12, 15-t et raoxa
-1,3-dia
za- cycl ododiecihd¢omphindatemdibe yo axydrepyfrdladimn-128 ywWiher8innet kyid-X3Hs pYiHm di n- 4-
one
545- ([ 1, 3] H1-oXb¢ efp@ng lagesirdiag ¢ iy Soydfehaims dy B whaieip, the said-R74R§ andoko- pheny
| am no) - 3-net hyl- 3H pyri m di n-4-one . .
545- ( 2,7 BPIEPEIe I 3PP IXDI BN4P ST R 6P HEZ SR AP RBY PO PEIPSBIPHIor2- (4
-fluor Odn@ub@%ﬂ)’téc?&ﬂﬁéﬂ.& met hyl - 3H pyri m di n- 4- one
48. The compound according to any one of claims 1~8, wherein, the said R, Rg 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,

C.salkoxycarbonyl, N-(C;_salkyl)carbamoyl, N,N-di(C;_salkyl)carbamoyl, C;salkanoyloxy,

arylsulphonyl, cyano, nitro, hydroxy, amino, carboxy, oxo, carbamoyl, C;salkoxy,
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5- (4- Fl uor o- phenyl ) - 4- oxo- 1, 4- di hydr o- pyri di ne- 3- car boxyl i c acid
[4-([1,3]dioxolo [4,5-g] quinazolin- 8-yl oxy)-3-fluoro-phenyl] -am de

5- (4- Fl uowo-2pteenoyde) - 4- oxo- 1, 4- di hydr o- pyri di ne- 3- car box PCIrCN20i1d)77169

[ 3-fl uoro-4-

(7,8,10,11, 13, 14- hexahydro-6, 9, 12, 15-t et r aoxa- | - aza- cycl ododeca[ b] napht hal e
n- 4- yl dCxsykenydben\l,]salnyldey, C, salkylthio, C; salkanoylamino, Cs salkynoylamino,

1- (4- Fl uor o- phenyl) - 2- oxo- 1, 2- di hydr o- pyri di ne- 3-carboxylic acid

[ 3- f | ud¥-6CasaflylBulpbarmayll ¥, N4li(hexakyld swpBirgoyl substitu et ogorsubstitated- cycl ododeca
[ b] napht hal en- 4- on¥)-phenyl‘-anide; . )

2-(4- FI%ﬁ@ybﬁ@nwybft-ltll,@-Qiiuﬁ&tﬁb@@-%kﬁlkﬂ@le@fﬁ% PHsUbstifadLr gmsutstititihoxyl i ¢
aci d

[ 3-f 1 uSric2hyFtegoysivl1 | 13, 14- hexahydro- 6, 9, 12, 15-t et r aoxa- 1- aza- cycl ododeca

[ b] napht hgd eqr 4- - vl | -and de; . - . .

11204 F1 B SESTARSRBARMEpka B O orclaims 1-Boubirein hesaidRs By s R
(7,8, 10,44 éggéﬁ-hexahydro-G,Q,12,15-tetraoxa-|-aza-cyclododeca[b]naphthale
n-4-ylo xy%- phenyl ] - am de;

3- (4- Fl uor 86.pMecycihptm@46cdriingd aZ hy Shes-claig@ e xyhdreinatie daid R, fik TQEDk -
(7,8,10,11, 13, 14- hexahydro-6, 9, 12, 15-tetraoxa-| - aza- cycl ododecal b] napht hal e
n-4-yl o xyjt Pphecymjouariadenrding4darfy2o:R- dididimeres, Wis8ih, dieoxidIRy if 47135

g] qui nazol i n- 8-yl oxy)-pyridin-2-yl]-2- ﬁZ-quoro-p ' ' '

henyl ami no2.3ThetdypouBdiagsarding de payonsred claws 1¢-8, whapin| hesaid R7is sileciedbxol o

(pheny it abgReor iR PR ore S

5-(4-F £ -4-ox0- 1. 4-di -nyri.di nes3-car. i i

(3 1 uor o 33 {DRgtertpotpiSaraiads NG ST 35 SRR KA S b dodeca
[b]napqﬁng§%8ﬁgﬁ$%%?%p§§§§?henyI]-anlde

5-(4-Fluoro-p , 4- di hydr o- pyri di ne- 3-carboxylic acid

[ 3-f1 uor 0- 44 ( Theddpokrhd hdeckdmb & Ay HeOot®1amd 3 ~§ Swh@biha®¥ dail Fazahfueh@dodeca
[ b] napht hal en-4-ylsul fanyl)-phenyl]-am de 3-Methyl - 2- phenyl am no-5- [5-
(2,5,7, 10- st Thoxanfchnd Gectirding +d imyCcyied of JHmS 1~8, WHSeihBihe Roid Rs and R¢ are
nadeca-1(11), 12, 14, 16, 18- pent aen- 17-yl oxy) - pyri di n-2-yl] -3H pyri m di n-4-
one each independently selected from the group consisting of hydrogen, substituted or unsubstituted
5-[5-(8,9-D hydro-7H- 6, 10- di oxa- 1, 3- di aza- cycl ohe ta[b]naphthalen-4-Yony)-
pyri di eyl substituted piigisabsitiead Camlieayl. o1 sghshitteRer Wk bstitwehCasadp@myl-wo

2012/ 00696 CN2011/Q77169. . . .

2( 4- Fl uor og‘ggﬁ??%%&%‘iﬁkﬂﬁﬂ?@ P Uslaims Hy - whageipothe paid disalf e 71+ 6, 1
2-dio
xa-l,3f@9¥P¥%B%9Eyclonona[b]naphthalen-4-y|oxy)-pyridin-2-y1]-3Fprrinidin-

4-one 57. The compound accordin% to angz one of claims 1~8, wherein, the said Rs and Rg are
2( 4- Fl uor o- phenyl ami no) - 3-nmet hy1-5-[5-(7, 8, 10, 11-t et rahydro-6, 9 12-tri oxa- 1

3~ di aAdepeNadrapaBRER] MaRNtBak@N Anyib@iOr Oysalkdhdy1 20Vl bEaNsiy I Cin- 4- one
5-[5-(8, 9-D hydro- 7H 6, 10- di oxa- 1- aza- cycl ohept a[ b] napht hal en- 4-yl oxy) - pyri
di n- 2- yalldylsididn§ll oioC os gpkydsniplamiyho) - 3- net hy1- 3H pyri m di n- 4- one
58. The compound according to any one of claims 1~8, wherein, the said Rs and Re 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 Ry are

each independently selected from the group consisting of substituted or unsubstituted Cy_salkyl,

or substituted or unsubstituted Ce 12aryl.
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2( 4- Fl uor o- phenyl am no) - 3-nmet hy1-5-[ 5- (9-net hy1-8, 9, 10, 11-tetrahydro-7H 6, 1

2-dio

xa- 1, 9- divseaeywbmwnonal b] napht hal en- 4-yl oxy) - pyri di n- 2- pCrAN2epy77wpd di n- 4- 0

ne

244- Fl uor o- phenyl am no) - 3-nmet hy1l-5-[5-(7, 8, 10, 11-tetrahydro-6, 9, 12-tri oxa-1

-aza-cy cl ehofind &dmgguintl hade@ding ty hioxyre qfyaldiohis 1~ whdreid Hhp yaid R dind R4 aee

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

] nonadeseach independently selected from the group consisting of halo substituted Ce j2aryl, or

ca-1(11), 12,14, 16, 18- pent aen- 17-yl oxy) - pyri di n- 2-y1] - 3H pyri m di n- 4- one

54542, 2nspstitiieb%1ea89di oxol o[ 4, 5- g] qui nol i n- 8-yl oxy) - pyri di n-2-y1] - 242-f | uo
ri mdin-4-one

“phe nyl am np) - 3- net hyl - 3k , ,
é%szlgjez? D Wu@ﬁ%ﬂ?gfu&%ﬁbﬁf&rg?{%%ﬁ R HSHI RS -§1 8877 PpeistitRong fo $phenyl
S i A TRR N R TR 0o coyivine stk ephalg Pty dprenst

[ 3-fluoro-4s The compound according to any one of claims 1~8, wherein, the said Ro and R0 are
(7,8,10,11, 13, 14- hexahydro-6, 9, 12,"15-t et raoxa- 1, 3-di aza- cycl ododeca| b] napht
hal en- Zacly indlepenainthhesnaciddfadd dige group consisting of methyl or fluror substituted phenyl.
5(4- Fl uor o- phenyl) - 4- oxo- 1, 4- di hydr o- pyri di ne- 3-carboxylic acid
[ 3-f 1 uor o-@4. A compound selected from the group consisting of:
(7,8,10,11, 13, 14- hexahydro-6, 9, 12, 15-t et r aoxa- 1, 3- di aza- cycl ododeca[ b] napht
hal en- 4- y®sub{&hlpyop )14-08¢ril dedihydro-pyridine-3-carboxylic acid [3-fluoro-4-
5454258 11 14 1§ P GHarzEol o /B 2140 B 20T SR AR 1o
25- pent aen- 24-y| oxy) - pyri di n- 2-y1] - 3- net hy1l- 2- phenyl am no- 3H pyri m di n- 4- on
e 65. Avgﬁﬁﬁﬁé%%§¥kggpetonposition conprising at | east one conpound as
defined i ngany g _ N 1= 64 t fr r ut i cal,dy
acceptable.exzfﬁggﬁﬁgpﬁ&ﬂﬂﬁ%g%oiégigﬂgﬁ g@%ﬁﬁ%g¥%ggﬂ%3§?fﬁgﬁhggébrding to
cl ai m 65, Whegg%a,m,l 1,08 18k da5aPPOYNG, 150 BadiBL g@hiarzaicltyaoa@ew{%]@ghﬂtalen-4-
excipient wthin the range form about 0.0001 to about 10. 7. Use of
t he phar maceuglbeg} phatypbloshidepon of as defined in claim65 or 66 for the
preparation of a medicament. WO 2012/ 006960PCT/ CN2011/ 077169 68. The
use accor d®ngl{s(4Fhiom-genybracetyd]-gpcépaentonbadylia apddB-dhagemt- f or t he
treatnent or prevention of cancer, cancer netastasis , cardiovascul ar
di sease, an iuHbI béd.¢dherphydiyer.1drl Saatrapsat b-diizasyeledodecalblrpghthyisa-4yse
according to claim67 for the preparation of a nedicanent for delaying or
preventing di§@§%%p ?Bék%g on in cancer, cancer netastasis ,
car di ovascyl [ ' n ' i serder  or | ar di sorder.
70. The usg Z%@%Fﬁﬁﬁ%ﬁP%%@T%§%§€§L§%?&?‘Egﬁigﬁgf% %%%Egggé%ﬁgdicanent for
treating or d kﬁﬂbTﬂl&@@JﬁﬁQ@ﬁﬁﬁ&bgﬂjgﬁﬁﬁgﬁéPL@Bﬁ&é%?&bdmﬁ%ﬂ%ﬁﬁ.Hﬁﬁﬁﬁhﬁs's
, cardiovascul ar di sease, an’imunol ogi cal di sorder or an ocu aP di sorder.
71. Use of atylbg@gsphaiig-aaipound any one of clains 1-64 is to prepare of a
medi canent . 72. The use according to claim71 for the preparation of a
medi canment ®f o2-(4-Flors-phtnybat,Salimpthgl &k o-ArB-dithyd@ndépyrazakekbcarhetdistaasl s |
cardi ovascul ar di sease, an i munol ogi cal di sorder or an ocul ar disorder.
[3-fluoro-4-(7,8,10,11,13,14-hexahydro-6,9,12,15-tetraoxa-1,3-diaza-cyclododeca[b]n

aphthalen-4-yloxy)-phenyl]-amide;

® 2-(4-Fluoro-phenylamino)-5-[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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73. The use according to claim71 for the preparation of a nedicanment for
del ayi ng or preventing disease progression in cancer, cancer netastasis ,
car di ovaswol2arz/ms®ease, an i mrunol ogi cal di sorder or anPotuNan1di7’swe der .
74. The use according to claim71 for the preparation of a nedi canent for
treating or delaying the progression or onset of cancer, cancer netastasis
, car di ovasculdai-ghjiuamasiin-8-gtoxyr3tihalroghedll]-angler der or an ocul ar di sorder.
75. At | east one conpound for use as defined in any one of clains 1-64,
which is f®r MébFluere-hkenybeborenid-dhydamyeidinet hearppexlsracicld-fbforedncer
metastasis or the treatnent of cardiovascul ar di sease, an i nmunol ogi cal

di sorder or afl-otul hi3.di-dexalyro-6.9,1275 tefraoxa-§-pzargyel q?&ﬁ%ﬁﬁ&ﬂﬂ%ﬁ@%@ﬂéyo
medi canment for use as an inhibitor of c-Met, of at |east one conmpound as
defined in anyy)oR% n@ﬁ APy 1-64. 77. A method of treating a pati ent

having a cgndj{ Agﬂla?g@n#)ﬁalg}tl)s2 '8?8“16‘2 &@%&%F}g{n Enee' c!ﬁ‘o RaApfIVity, said

nmet hod conpri si ering t apeutl cally effective

amount of at |e@fdoong @WPPW‘M%&Q@HME@ lersat@ﬁfad%Jael QZa-&;ch’dd'&Eec]a flapi@r a
pharmaceutical ly accepfabl’e 'salt thereof . The net Hod accor |ng to

clai m 77 whergilén-83aiskypphtBilpakidease i s KDR, T| e 2, Fit3, FGFR3, Abl,
Aurora A c¢-Src, 1G-1R ALK, c-MeT, RON, PAK1l, PAK2, or TAKL. WO
2012/ 00696@PCIH £RROtd-pRHFLERS —dimet?i@l 3-bre-2piedihgdroaldd-@y diznlg-4-carbbxilimadid
wherein the condition nediated %}Ppr otein kinase activity is cancer.

80. The met hold-Aeeridi7nylQ bl.¢3.a¢evdydree.8ilg., ISHetreaxacke pza-eyclpdededatblnanhr | a
sarcomm, fibro ar nmel anoma, retinoblastoma, a

r habdonyosarc gll‘?xdiﬁpg g}rﬁr‘“dﬁeurobl astona terat ocarci noma, an

henat opoi eLi c anc nant asci | east one
horat opar el o L1 BNANCH ) TR ANAN 8EHGR i acls L gast on
acceptabl e s 768,16‘% ?§)f14fh9£a}§/ﬁfo -89 13 1'5‘%9{{& = -Bza cyc od%ﬁec@E 1%121%1319@%/10

conpound accordi’'ng t'o ‘any one of clains ar mac

accept abl e saky)- phafygoimitier use in the treat msnt of cancer. 83. A

met hod of treating cancer selected fromthe group consisting of |ung
cancer, breas3-(4-&hoes-phasiel-ecd-ahidaasiiine- | fcarakylianie[3-flpavet-eat i ¢ cancer,
head cancer, neck cancer, hereditary papillary renal cell carcinonms,

chi | dhood hep@t&;ﬂélll UB.44-hewahyidriooa, 123115dega®<tarl-@Zaca«%@lodeqa[ldnmdm¢n-4-y10
conprising admnnistering to a manmmal in need of such treatnent an effective
anount of at 7fi3@aE]@fdeHeﬁm%léférpound as defined in any one of claims 1-64 or a

har naceut | ept abl e 4. A nmethod, o e ti n
Pt ol B RS H@O&ﬁﬁ%o IRECE ERbipasetin Bryio R by A R0
col or ect al L en n tlc cancer, head cancer, neck
cancer, heregt[‘]q?lgaylfﬁ@b?ﬂeﬁ?y ﬁa%’? rPiaocarm noma, chil dhood hepat ocel | ul ar

carci nonm, gan R Ri i j ing to a
el 1 el o Elﬂ%ﬁ“?‘?g?ﬁn‘éﬁ%@ﬁ‘”ﬁ%@iﬁa?%m S P e

conpound as dghémgsmind)-3nietBie3@pyahadii®-dneb4 or a pharmaceutical ly
accept abl e salt thereof.
® 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-14,16-diaza-tricyclo[9.8.0.013,18]no
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-8,9,10,11-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-yl]-3H-pyrimidin-4-one
® 5-[5-(2,2-Difluoro-[1,3]dioxolo[4,5-g]quinolin-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-cyclododeca[b]naphthalen-4-
ylsulfanyl)-phenyl]-amide
® 5-[5-(2,5,8,11,14,17-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 c-Met, of at least one
compound as defined in any one of claims 1-64.

77. A method of treating a patient having a condition which is mediated by protein kinase
activity, said method comprising administering to the patient a therapeutically effective amount
of at least one compound as defined in any one of claims 1-64, or a pharmaceutically acceptable
salt thereof.

78. The method according to claim 77 wherein said protein kinase is KDR, Tie-2, Flt3,
FGFR3, Abl, Aurora A, c-Src, IGF-IR, ALK, c-MET, RON, PAKI, PAK2, or TAKI.
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79. The method according to claim 77 wherein the condition mediated by protein kinase
activity is cancer.

80. The method according to claim 79 wherein the cancer is a solid tumor, a sarcoma,
fibrosarcoma, osteoma, melanoma, retinoblastoma, a rhabdomyosarcoma, glioblastoma,
neuroblastoma, teratocarcinoma, an hematopoietic malignancy, or malignant ascites.

81. At least one compound as defined in any one of claims 1-64 or a pharmaceutically
acceptable salt thereof for use as a medicament.

82. At least one compound according to any one of claims 1-64 or a pharmaceutically
acceptable salt thereof for use in the treatment of cancer.

83. A method of treating cancer selected from the group consisting of lung cancer, breast
cancer, colorectal cancer, renal cancer, pancreatic cancer, head cancer, neck cancer, hereditary
papillary renal cell carcinoma, childhood hepatocellular carcinoma, and gastric cancer in a
mammal comprising administering to a mammal in need of such treatment an effective amount of
at least one compound as defined in any one of claims 1-64 or a pharmaceutically acceptable salt
thereof.

84. A method of treating cancer selected from the group consisting of lung cancer, breast
cancer, colorectal cancer, renal cancer, pancreatic cancer, head cancer, neck cancer, hereditary
papillary renal cell carcinoma, childhood hepatocellular carcinoma, and gastric cancer in a
mammal comprising administering to a mammal in need of such treatment an effective amount of
at least one compound as defined in any one of claims 1-64 or a pharmaceutically acceptable salt

thereof.
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