AMIDOPHENOXYINDAZOLES USEFUL AS INHIBITORS OF C-MET c-Met is a member of the
tyrosine kinase growth factor receptor family. c-Met 5expression occurs in endothelial, epithelial, and
mesenchymal cells. Binding to c-Met of the endogenous ligand, hepatocyte growth factor (HGF),
promotes cell migration, proliferation, and invasion. c-Met is implicated in the progression of certain
tumors. c-Met overexpression has been shown in numerous tumor types including colon, breast, renal,
lung, 10hemangiomas, squamous cell myeloid leukémia, melanomas, glioblastomas, and
astrocytomas. Activation of tumor cell c-Met receptors enhances tumor cell proliferation,
invasion/metastasis, and resistance to apoptosis and cytotoxic therapies. Various
amidophenoxyheteroaryl c-Met inhibitors have been reported. See for example, U52005/0288290,

U52006/0211695, M5200R004998 ANSAYBI 007193308 b Hawes et thetsrie sila need for further

compounds that inhibit c-Met. The present invention provides novel amidophenoxyindazole
compounds believed to have clinical use for treatment of cancer through inhibiting c-Met. Preferred

compounds of the é’-ﬁé‘?{é‘é@{&ﬁﬂ@{‘ﬁ&@l%@o%'é%ﬁ%@g%%iﬁ%@t@ﬂ%@é@%@%ﬂﬂm pofgACy over

certain other c-Met inhibitor compounds found in the art. 20 SUMMARY In a first aspect, there are
providedl cosrpersais ofFsuRndetheRy), epishelinh mdHersmcyRalsHo Binding to c-Motigfamino,

dimethylamig ,eHBBQQnSMﬂ?#ﬁ?MeM&y{@@%%ﬁImc%ap@fti@rsgp\eam@& QetiRg; sMsiituent or 1-2
methyl substituents, pyrazolyl optionally substituted with two methyl substituents,
2-methoxy-pyehitaiaLand ieatipisulfonylphenyl, tetrahydro-2H-pyran-4- ylamino,
_(tetrahydroZH-DW@%ﬂPHﬁg‘ﬁ&&@m@ﬁé 06 NSRRI Al eHbSItUeRter Whte RasRY and Re are
independently selected from H or methyl; £3 ISHorF;
has been shown in numerous tumor types including colon, breast, renal, lung,
10  hemangiomas, squamous cell myeloid leukemia, melanomas, glioblastomas, and
astrocytomas. Activation of tumor cell c-Met receptors enhances tumor cell proliferation,
invasion/metastasis, and resistance to apoptosis and cytotoxic therapies.
Various amidophenoxyheteroaryl ¢-Met inhibitors have been reported. See for
example, US2005/0288290, US2006/0211695, US2006/0004006, and WO 2007103308,
15 However, there is still a need for further compounds that inhibit c-Met. The
' present invention provides novel amidophenoxyindazole compounds believed to have
clinical use for treatment of cancer through inhibiting c-Met. Preferred compounds of the
present invention are also believed to provide an improvement in potency over certain
other c-Met inhibitor compounds found in the art.

20 - SUMMARY

In a first aspect, there are provided compounds of Formula [

Formula [

wherein:

25



R4 is H, methyl, piperidin-l-ylmethyl, morpholin-4-ylmethyl, or pyrazol-1-ylmethyl; R5 is H or F; and
Xis CH=N, CH-CH, CH=C(CH3), C(CH3)=CH, C(CH3)-N, N(CH3), or C(morpholindylmethyl)=CH; or a
pharmaceutically acceptable salt thereof The present disclosure provides 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 hepatoeetittaegtcinoma, and gastric cancer in a mammal comprising administering to a

mammal in eﬁd of such treatment an effective amount o a compound of ora
pharmaceuti If)§ ﬁgﬂgﬁté%ilé E@ﬁaﬂ}?@?gb BOIGh A @885?%/ adpec EBE tmnal et &g yith an

reis a 0 prOVI ed a
phama@ﬁﬁutlﬁﬁlsﬁ@m@psﬁlm cosipyisingsataempaopinazofi armukm]igsdm‘meté& evginteramethyl

pharma eutlcall ac eptable salt thereof, a d a pharmac t|c eptable carrie |Iuent
excipi 8 ¥ PERAd L) proiﬁtrfeé% %‘glrynp LP¥‘ (iFor?ﬁtur ({r C?'Tfﬁgrda%erem ora
phamﬂmﬁuﬂgqtbhaﬁ«}&fﬂazﬂe@@hmﬂﬂem@ﬁmemb@&ﬁ,med mmphntlm@@illmﬂaﬂmlmta fourth aspect,

there is provided use of a compound of Formula | or a phalmaceutlcally acceptable salt thereof in the
manufacture of a medicament for treating ca rticular these cancers are selected from the
group consisting of lung cancer, breast cancer, coIoEectaI cancer, renal cancer, -3- pancreatic cancer,
head cancer, neck cancer, hereditary papillary remal cell carcinoma, childhood hepatocellular
carcinoma, and gastric cancer. Furthermore, tllﬁs di&closure provides a pharmaceutical composition for
wrealing,canger Relfied fiom s Atuln coneiatngofung:qanssi, breast cancer, colorectal cancer,
renal cancer, pancreatlc cancer, head cancer, neck cancer, 5 héreditary papillary renal cell carcinoma,
childhood he%at@éianu@r carcinoma, and gastric cancer comprising a compound of Formula | or a
pharmaceutigally acentableisalt dheieof-asian, %&ﬁm@dmaﬁwm@mqt JhgLais; provided a
compound or a pharmaceéditically acceptable salt thereof as defined herein for use in the freatment of
cancer. It wilRbésUhdertend by the skilled reader that most or all of the compounds of the present 10
invention are,capahle Qf fofming slis-diecoreneynsiscal the eresert iIyeHignAre @mipgs;and
accordingly react with any of a number of inorganic and organic aC|ds to foun pharmaceutlcally
accepiabietdicid=dddition salts. Such pharmaceutically acceptable acid addition salts and common
methodo) &g&p@mq:ga géghg{g welhknown in the art. See, e.g , P Stahl, et al., HANDBOOK OF
PHARMACEUTICAL SALT ROPERTIES, SELECTION AND USE, 15 (VCHAAVlIe -VCH, 2002);
L.D. Bighley ThaVp1Bafed oS Wi MRABIGSS, nmEHEJCRIpEERIRE PHFRfeMRiedl TeRhisIcBY Eds. J,
Swarqéﬁglm @hﬁgyc!gﬂ'ce:Y%IQa%t Marce! DekketalNGn e QT kaRa5Sh-F1988:K QR8I 9Ra PP
453-499; S.M . Berge, et al., "Pharmaceutical Salts, " Journal of Pharmaceutical Smences Vol 66 No.
1, Janerasenongclprefasesd presdiane aniipracdepribrelsarerepgBacofdhRad Jrem
inventign.gre-the me H%HHR&@%%M%Q%E&%@%Q%&% Prefemadars Qfeaao@pnds of

Formula I wheréin: (a) Rl is H: (b) R' is methyl; (c) 122 is amino, dimethylamino, cyclopropyl,
6-metPypTEIATB AL By eAkstiaa Mt 8fA GAsRRMARA-Gf Formdad s ah aaprerwi stines <aRiéiRy lamino,
pyrazgg—f% Ve 1%fnorpholl 4-y1; (e) R2 is pyrazo-4-y1, (f) Rl is methyl and R2 is pol-4-y1; (g) 123 is F;

30(h)R" is methyl, R2 is pyrazol-4-yl, and R3 is F; -4- (i)R4 is H, methyl, or morpholin-4-ylmethyl; 0)R4
is H: (K)RI is Ietrigcas @spgrabreyF RSP VvAdef RADBarmeesREsy qemposition comprising a

compound of Formula I as defined herein or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier, diluent or excipient.

In a third aspect, there is also provided a compound of Formula I as defined herein or a
pharmaceutically acceptable salt thereof for use as a medicament. Additionally, in a fourth
aspect, there is provided use of a compound of Formula I or a pharmaceutically acceptable salt
thereof in the manufacture of a medicament for treating cancer. In particular these cancers are

selected from the group consisting of lung cancer, breast cancer, colorectal cancer, renal cancer,



5(m)R5is F; (n) R3is methyl, R2 is pyrazol-4-yl, R3 is F, R4 is H, and R5 is H; (0) R1 is methyl,
R2 is pyrazol-4-yl, R3is F, R4 is H, and R5 is F; (p) X is CH=CH or CH=C(CH3); (Q) Rlis
methyl, R2 is pyrazol-4-yl, R3 is F, R4 is H, R5is H, and X is CH=CH 10 or CH=C(CH3); (D R1lis
methyl, R2 is pyrazol-4-yl, R3is F, R4 is H, R5is F, and X is CH=CH or CH=C(CH3); (s)R1lis
methyl, R2 is pyrazol-4-yl, R3is F, R4 is H, R5is H or F, and X is CH=C(CH3); 15(t)123 is methyl, R2
is pyrazol-4-yl, R3 is F, R4 is H, R5 is H, and Xis CH=C(CH3); and (u)123 is methyl, R2 is pyrazol-4-yl,
R3isF, R4is H, R5is F, and X is CH=C(CH3). 20The compounds of the present invention can be
prepared according to the following synthetic schemes by methods well known and appreciated in the

art. SuitablePFB8EHBh COFitsAS TRt estsFasrinbasdichepadizperswall eHawis o ive @ildhaed

appropriate igagiiitions eisabientsandearieageiots. arerwitiiamdie, skilkotithgoadte Likewire, it will be
appreciated gthose S IIed in theﬂatrt that Sy nthetic i in tergaidlat 25ma be |solatjeﬁll and/or Ipurlfled by
req

various wel nowﬁePec n?oﬁl (S)Slat.ISO nee&reau g%??é Shc ﬁlgﬁﬁyol S\l/WPﬁe po %%%al% ?d use

various |ntehlﬁéiil@t@gﬁmre@@pemaé@bls.@%wéyﬁmencpst@p@mlthahme drearb pandfication. Rosthermore,
the skilked agfisanwilh apRsgcialel hat iR Seme: CUSHMRIRRCER.ANR REdarR WhIChMRIgHE S Ate:

introduced is not critical. The particular order of steps requjred to produce the com ipounds of the

present 30|r‘f%%‘xi’fﬂélr?%sad’é’ﬁﬁ’ﬂﬁ%%ﬁ%ﬁ%%Ip‘éfrﬁéih%SﬁiB&ﬁﬁlﬁo%Cé%bEyFﬁHé%? Aharddithg
compound, aackdatrdlativethalspkty, okdive spsidededanaetied cas isawvelia@ppcetyateabyblthelskilled

chemist. Alltﬁ&tggygg%@@eglﬂ@gﬁ Mﬂ?ﬁéqgﬁﬁf%& [e.2s previously defined, and all reagents are

well known and appreciated In the art. Compounds of the present invention may be synthesized
as illustrated in the fHIbRFGEERRIHEN! t%ﬁ%ﬁlé‘:é(reﬂ@r Rat BaY R3heéthe rerRgidhy s medcHnd RI

and R205armaqﬁaht&@5mwas®mﬁ5§aa@drﬁac§ﬁﬂﬁim b{a)e present he camBparNdsigfsthadgresent
invention can be m dard Pe%tld co Imx% conditions well kgowrgto th skilled artfgan A

suitably subsctltufie%igl azole HRiiné of formu 1S eact8Fithan acid" %ﬁnr? of formula (b),

in the preserssrdftdeeistiiidiiouptittg feag@h@@m@@aib(acdmém@mm@gmw)w@mmdum|de
hydrocmoriql@e@%%)g ﬁVdJ%W%%[@%%eWW%@&H%@e a@«{appy“&prgaée hasg.glch.ag,

N-methylmarph I|n ro Ieth m|ne DIPEA), or tnet amlne TEA), in a swtable solvent
such as dic éﬂg}rﬂ% %W ogi'f"\f'}a?ﬁld S_t5§ mggﬂu ’to
provid&sthe GééHedVéuﬁmd‘é@iﬂtﬁéqaﬂeielat Bi\géhtroﬁ Nf. FB]:fgs, a[)sfmt&hiﬁihmmgem ‘rifoegdmgigzr@ﬂp such
as tetrahydrﬂ%%eﬁbﬁ)r&%ﬁo%ﬁ's RalURCHRAA IO B ét%‘i?ﬂrpm INEEOYRR:Rf BEGLIRG Aroup, a

de-protection step is needed to oBtain the desired compound of the present invention. 20Scheme I
WO 2010/0%3§%TE?§.@2%@@’6§@@4&995 pp. 453-499; S M. Berge, et al., “Pharmaceutical Salts,

Journal of Pharmaceutical Sciences, Vol 66, No. 1, January 1977. Preferred pharmaceutically
acceptable salts of the compounds of the present invention are the methanesulfonate salts.
20  DETAILED DESCRIPTION
Preferred are compounds of Formula I wherein:
(a) RisH;
(b)  R'ismethyl;
(c) R’ is amino, dimethylamino, cyclopropyl, 6-methyl-pyridin-3-yl, pyrazol-4-yl, or

R
A\N
S(o
R R®

25  a morpholin-4-yl of the formula: ;
(d) R’ is amino, dimethylamino, pyrazol-4-yl, or morpholin-4-yi;
(e) R? is pyrazo-4-yi;
(H) R' is methyl and R? is pyrazol-4-yl;
() RisF
30 (h) R! is methyl, R* is pyrazol-4-yl, and R® is F;



-6- The compound of formula (a) can be prepared as illustrated in Scheme II, where Ry, R2', and
R3 are as ioMs jned. The compound of formula (f) can react with ituted
compoundpéféf%#%%g%g; at elevated temperature, in the presence of a sﬁﬁ?ﬁg%%\‘ggi%% as sodium
bicarbonate in a proper solvent such as DMF to provide the compound of formula (e). The compound
of formula (e) can be methylated with a proper methylation reagent such as methyl iodide in a suitable
solvent such as THF with a suitable base such as potassium tert-butoxide to provide the compound of
formula (d), whereis a methyl. The 10 compound of4ermula (e) can also be protected with a suitable
protecting reagent such as 2,3-dihydropyran (DHP) in a appropriate solvent such as THF, in the
presence of an acid such as CH3S03H to provide the compound of formula (d), where Rit is a
protecting group suckias 2 Retyiaedpyranyoieinctistrrtiviroducing or removing protecting groups
are well known in theigrt; see;for.example, Greene and Wuts, Protective Groups 15in Organic
Synthesis, 3rd Ed., J%an Wiley anﬂtiSonzs, New Y(‘)%k’ (1999)]. The compound of formula (d) can react

under various transition-metai t&itated SRIPIHY Eordiidhs WP rovie-the desired compound of
formula (c) with a praperly ®ibsttuted R2' as previously defined. More specifically, if it is a

carbon-carpon coupl@g, thgcgrppound of formula (c) can be made under coupling conditions such as
a Sundci coupling with'a sui;able’ boronjc acid, an apprqpriate catalyst sych as 1,I"-

bis(diphenylphosphir8iferrécéh@anadiiPrizehioaa & (BdG RotFemd nés &proper base such as
CsF in a suitable solyent suChiaschdrdioxane-at eleypieddenifasaiused iitdsa carbon-nitrogen
coupling, the compo of rrqﬁlla= can. b ?ﬁj > under coupling 5 conditions such as a
Buchwald-Hartwig c(;dﬁ Iinggivlfth a é%poéar%ﬁ% en3-éonta3ining reactant such as morpholine, a suitable
ligand such as 2-di-téfi-butpisargihihdi2is mreargtdiphdiyis B BasdbRitisds KO, iab8la@talyst such
as tris(dibenzylidepeagetpne)- dipalladium (0) (Pd2(dba)3), in an appropriate solvent such as

tert-butanol at elevated temperature. The, coupling reaction can be catried out under conventional

heating 10 conditiond’dr unfef*Michsivave REARRH edrtitbhswsIFfow tdthe &fiedGisan. The

compound of forftile(€)Han be reduced to an amino compound under various reduction conditions
well known to the skilled arti ifi £Op fformul react with
stannous chloride in tﬁsuita%ﬁ?s%%%rﬁ%%%%?ﬁ%ﬁy gcetate%égggi)éet@% E-(CE)%%&‘H%%? an elevated
temperature to%@@ﬁ@ﬁesired 15 compound of formula (a). If It" is a nitrogen-protecting group such
as 2- tetrgbydropyramyl, therprgtaeting Rif eupraibioealaeved, AYiyll keiarpratex afler the reduction.
The compounobg JB@}EJ? él% can also be reduced by reacting with N,Ndimethylhydrazine and FeC13
in a proper solvent such ‘as methanol (MeOH), or 20 H2/palladium on carbon (Pd/C) in proper solvent

such as EtOH. Both réBuctiBh endiibit willvsrglealds the.Mirs Gr&ipst ardahiino group, and will
leave the nitrogep-pretegting group, le, untouched. It is well known to the skilled artisan that
reactions on nitrogen of some nitrogen-containing heterocycles such as indazole compounds could
generate tautomers. The ratio 250f tautomers depends essentially on the mode of performing
reactions2dnd differedhesnoitanss biitupediates disclosen ba phisameventiodingith thirogen protecting

groups such as,TiHE DR AIRL RIS MHNECARRRN AR QIR RRSEA KYERtEN, When Ris

a proton, it may exist as'a pair of fast exchanging tautomers as i stratedlln Scﬁeme eWO
2010/01 1538 P98 Sobime xdhegteps of these schemes are well known in the art and

appropriate substitutions of solvents and co-reagents are within the skill of the art.
Likewise, it wiil be appreciated by those skilled in the art that synthetic intermediates

25  may be isolated and/or purified by various well known techniques as needed or desired,
and that frequently, it will be possible to use various intermediates directly in subsequent
synthetic steps with little or no purification. Furthermore, the skilled artisan will
appreciate that in some circumstances, the order in which meoieties are introduced is not
critical. The particular order of steps required to produce the compounds of the present

30  invention is dependent upon the particular compound being synthesized, the starting

compound, and the relative liability of the substituted moieties, as is well appreciated by



The following preparations and examples are named using ChemDrawO Ultra version 10.0. 5
Preparationg#d\g- - xy-2-methylphenyl) acetamide To a solution

4-methoxy- -meqt(ﬁb);%%ft’:ﬁe (120 g, 0.88 mol) in DCM (400 mL) is added ag(ggéﬂgcz:?g%or%ﬁg/ﬁride (120 mL,
1.2 mol) dropwise. The reaction mixture is 10stirred at room temperature (RT) for 3 hours. After
petroleum ether (PE) (1.6 L) is added, the slurry is stirred for another one hour. The precipitate is
collected by filtration and is washed with PE to give the product as a pink solid (130 g, 82% yield). MS
(m/z): 180.0 0/1+Fp. 15Preparation 2 N-(5-Bromo-4smethoxy-2-methylphenypacetamide To a
solution of N-(4-methoxy-2-methylphenyl)acetamide (130 g, 0.73 mol) in acetic acid (800 mL) is added
bromine (42 mL, 0 8 mol) dropwise at 0 C. After addition, the resulting mixture is stirred at RT
overnight. Satifiatétedehesiis. NHHSDS ecad deteshailrou vl dalicwtdtion 4s pbréngd, and then a large
amount of watgéf{#£.8, kidsaddechiorminaapiea Ri@teplhapiesipiated solid is collected and washed
with water to give the crudﬁc{o&u}%} rﬁ}hin Ia%]er chrom‘atggraphy (TLC) solvent: DCM:EtOAc=10:1). The
solid is dissolved in AR SUHY SPGB ERY, S e 2B AB5UR$9-839% volume of DCM
used) is addedolheine Saltimg SolltiorXisRioBfeantbRR TreAftera ihmilysiethe @ 5pdecipitatad solid is
collected and \g@%}agg With ﬁ&mgjsv(%ﬁwggﬁproduct (108 g, 57% yield). MS (m/z): 260.0 (M+H). -9-
Preparation 3 5-Bromo-4-methoxy-2-methylaniline To a solution of _ _
N-(5-bromo-4-methoxy-2-methylphenyl)acetamiééh(zl%lg, 0.42 5 mol) in MeOH (400 mL) is added

concentrated HC1 (160 mL, 2 mol). After being heated at reflux overnight, the, mixture is neutralized
with aqueous NaHCQ3, and extracted with EtOAc (1200 mL). The icsh éiis dried and
concentrated to affo @ e produc} (76 g, 84% yield). MS (m/z): 216.0 H) 1 tion 4
1-(5-Bromo-4-metfjoxys2-methylphpnyl)diazoniut tFaftittohorate]” " “To a solutior’ors
5-bromo-4-meth -methylanilin I7.35 BfPIEBF4 (48% W, 140 mL) and H20 (280 mL) is

added a solutiog aNO2 (27.6 g,0.4veot)in Ff@g@?ﬁﬁ})at O(CyAfter the addition is completed, the
reaction mixture"iE'stjrred at 0 15 C for 30 minutes (mm). The pre\'C'ﬁBiJ@te is filtered, washed with a
small amount of ice Water several times and dried to give the product (110 g, 99% yield). MS (m/z):
229.0 (M+H). Prepagation 5 206-Bromo-smethoxy-/H-indazole

1-(5-Bromo-4-methoxy-2-methylphenyhdiazonium tetraflugroborate (11 0.35 mol) is added in one
portion to a stirred mix %?8?&?%‘9 ??i(ﬁ)grgsanpinﬁn%% )?%nn%ef%qégrﬁj&%aiéﬁ%%?p@g g, 0.035 mol) in
CHC13 (800 nsbymiing etirdeiebas vl bvesrnitphhcThdlpdirtivenis Ailteitelland titetsdlidligalgashed with DCM.

The combiped.filiiae isZReoNes ntraladianeh theresichie i Ryifie by, SWcagr! GRIIN of
chromatography ég),((‘?M:MeOH = 50:%) tQ %IVE é%e .%gggtﬁct (1%#). Th%cgke is added to THF (1600 mL)
and the mixturREPSNTE R BT URERSEr Tha eI AT RRTAIYYE concentrated to
give 10 g of thevdradequidd iR (Intdhyibick 8% thNaSoleriiz)r2@ GIOBY 44 appropriate base such

as N-methylmorpholine, N,N-diisopropylethylamine (DIPEA), or triethylamine (TEA), in

a suitable solvent such as dichloromethane (DCM), N,N-dimethylformamide (DMF) or

15 tetrahydrofuran (THF) to provide the desired amide of the present invention. IfR' isa
suitable nitrogen protecting group such as tetrahydropyran (THP), or if R? is a functional
group protected by a nitrogen-protecting group, a de-protection step is needed to obtain

the desired compound of the present invention,

20 Scheme 1T



30Preparation 6 6-Bromo-5-hydroxy-/H-indazole -10- To a solution of :

6-bromo-5- -1H-indazole (60 g, 0.265 mol) in DCM (1300 mL) is lution of BBr3 (105
g, 0.42 mol;aiﬁ}g%%%%gmu at 0 C. The reaction mixture is warmed to Ia:gg'g/%(% i‘?rf%%gégg/ernight.
Then the reaction solution is quenched with MeOH at 0 C. The solvent is removed in vacuo and the
residue is 5neutralized with NaHCO3 solid. The mixture is partitioned by water (1500 mL) and EtOAc
(1500 mL). The aqueous layer is extracted with EtOAc (1500 mL) two times. The combined organic
layers are dried and concentrated to give crude proeguct, which is purified by silica gel column
chromatography (PE:THE = 2:1) to give the desired product (42.5 g, 75% yield). MS (in/z): 215.0 (MH).
10 Preparation 7 6-Bromo-5-(2-fluoro-4-nitrophenoxy)-1H-indazole A mixture of

6-bromo-5-hydroxy-/H-indazole (7.0 g, 33.0 mmol), 4 diflyorm itrobenzﬁ&j@&*mg, 31.0 mmol),

NaHCO3 (2.5 g, 31.0 mmol) in DM§0(100 15 mL) is stirr 80C for 4 hour en LiCI (10%

j ad with EtOAc. The érganic phase is dried over
anhydrous MgSO4, f esiduérs purified by stiga-gel column
chromatography elytingwi : ; i gdesired product , 46.6% yield). MS (m/z):
354.0(M+H)..20 T \e-fa lowing comipound is prepfred essentially by the method of Preparation 7:
Prep. No. Chemical nape Physical data MS (m/z)NV¥H)S3 6-Bromo-5—¥4§1§yophenoxy)-lH-indazole
336 Preparation 9 6-Bromo-5-(2-fluoro-4-nitrophenoxy)-1-(tetrahydro-2H-pyran-2-y1)-1H-indazole
25To a solution of 6-bromo-5-(2-flugro-4-nitrophenoxy)-1H-indazole (5.0 g, 14.2 mmol) in THE (50 mL)

is added DHP (2.4 g, 28.5 mmol) & U3H (1.0 g, 10.4 ~Ph&zresulting mixture is stirred at
RT for 1 hour. Then EtOAc and aque HCQOS3 solutions ar d. The organic phase is -
separated, dried overanhydrous M504, filtered-and cencentrated.,The residue is purified by silica gel
column WO 2(110/(111538PCT/ /050640 .
N N
‘Ri' Rl

{©) @ -
The compound of formula (a) can be prepared as iliustrated in Scheme II, where
RY, R?, and R? are as previously defined, _
The compound of formula (f) can react with a properly substituted compound of
5 formula (g) at elevated temperature, in the presence of a suitable base such as sodium
bicarbonate in a proper solvent such as DMF to provide the compound of formula (e).
The compound of formula (e) can be methylated with a proper methylation reagent such
as methyl iodide in a suitable solvent such as THF with a suitable base such as potassium
tert-butoxide to provide the compound of formula (d), where R' is a methyl. The
10 compound of formula (e) can also be protected with a suitable protecting reagent such as
2,3-dihydropyran (DHP) in a appropriate solvent such as THF, in the presence of an acid
such as CH3S0;H to provide the compound of formula (d), where R* is a protecting
group such as 2-tetrahydropyranyl. [Methods for introducing or removing protecting
groups are well known in the art; see, for example, Greene and Wuts, Protective Groups
15  in Organic Synthesis, 3" Ed., John Wiley and Sons, New York, (1999)].
The compound of formula (d) can react under various transition-metal facilitated
coupling conditions to provide the desired compound of formula (¢) with a properly
substituted R as previously defined. More specifically, if it is a carbon-carbon coupling,

the compound of formula {¢) can be made under coupling conditions such as a Suzuki



chromatography eluting with PE:EtOAc (5:1) to give the desired product (5.5 g, 89.0% yield). MS (m/z):

436.0 (M+H%.’ The fgllo,wéng compound is prepared essentially by the method of Preparation 9: Prep.
No. Chemicalhania Bﬁsysical data MS (m/z)(M+H) 10 6-Bromo-5-(4-nitromg%){ﬁ@ﬁ%ﬁf&hymoaH- :

pyran-2-yl)-1H-indazole 418.0 5 Preparation 11 6-Bromo-I-methyl-5-(4-nitrophenoxy)- 1H- indazole
To a mixture of 6-bromo-5-(4-nitrophenoxy)-IH-indazole (2.68 g, 8.02 mmol) and KOH (600 mg, 10.69
mmol) in acetone (100 mL) cooled with an ice-water bath is 10 added dropwise methyl iodide (0.55
mL, 8.83 mmol). After the reaction mixture is stirredzat O C for 2 hours, it is stirred at RT overnight. The
solvent is removed, and the residue is purified by silica gel column chromatography eluting with
PE:EtOAc (3:1) to give the product (1.50 g, 53 .7% yield). MS (m/z): 348.0 (M+H). 15The following
compound is praepéredvissendiatiic byrtng methodepbiepeparediotyst iudRrap., No. Chemical name

Physical data MpreMEEb AR SEHOmR BRdRTrilaRhene kel itk adgzole 3659

Alternatively, 6-bromo- -_(2-1“c uoro-4-nitrophenoxy)-1-methy1-1H-in le’{Prep tion 12) may also be
prepared in the%AIRBVHHG B stefBlotdsets i dndinsies dreleyassisarastiytte (501§2178.6 mmol),
1,2-difluoro-4- Renitreherze seuptBd e BB Hoandpipssi BsaberRieddifg, 357.2 mmol)

are 5 conditions such as a Buchwald-Hartwig cdupling with a proper nitrogen-containing
reactant such as morpholine, a suitable ligand such as 2—di—tert-butylphosphindmz’-
methylbiphenyl, a base such as KOH, and a catalyst such as tris(dibenzyiideneaéetone)—
dipalladium (Oj (Pds(dba)y), in an appropriate solvent such as fert-butanol at elevated
temperature. The coupling reacﬁon can be carried out under conventional heating

10 conditions or under microwave reaction conditions well known to the skilled artisan.

The compound of formula (¢) can be reduced to an amino compound under
various reduction conditions well known to the skilled artisan. More specifically, the
compound of formula (c) cén react with stannous chloride in a suitable solvent such as
ethyl acetate (EtOAc)/ethanol (EtOH) at an elevated temperature to give the desired

15 compound of formula (a). IfR" isa nitrogen-protecting group such as 2-
tetrohydropyranyl, the protecting group will be cleaved. R' will be a proton after the
reduction.

The compound of formula (¢) can also be reduced by reacting with N,N-
dimethylhydrazine and FeCl; in a proper solvent such as methanol (MeOH), or

20 Hy/palladium on carbon (Pd/C) in proper solvent such as EtOH. Both reduction
conditions will only reduce the nitro group to an amino group, and will leave the
nitrogen-protecting group, R', untouched.

It is well known to the skilled artisan that reactions on nitrogen of some nitrogen-
containing heterocycles such as indazole compounds could generate tantomers. The ratio

25  of tautomers depends essentially on the mode of performing reactions and different
conditions. Intermediates disclosed in this invention with nitrogen protecting groups such
as THP may exist as regioisomers. In the compounds of the present invention, when R' is

a proton, it may exist as a pair of fast exchanging tautomers as illustrated in Scheme IIT.

30 Scheme T,



stirred in DMF (500 mL) at 60 C for 2 hours. The reaction is quenched with water (1000 mL) and
extracted Wity ieg-butylether (MTBE) (2 x 500 mL). The organic layeklsWashrdMgth saturated
sodium chloride aqueous solution (2 x 500 mL), dried with anhydrous sodium sulfate, and
concentrated to obtain a yellow solid. The crude solid is -12- recrystallized in EtOAc/PE (1:5) to give
2,4-dibromo-5-(2-fluoro-4- nitrophenoxy)benzaldehyde as a yellow solid (52.8 g, 70.6% yield).
2,4-Dibromo-5-(2-fluoro-4-nitrophenoxy)benzaldehyde (13.0 g, 31.0 mmol) is refluxed with
methylhydrazine (4.3 g, 93 mmol) in THF (130 mL)-fér 2 hours. The 5 reaction is quenched with water
(150 mL) and extracted with MTBE (2 x 150 mL). The organic layer is washed with saturated sodium
chloride agueous solution (2 x 150 mL), dried with anhydrous sodium sulfate, and concentrated to
obtain a solid. The crude solid is recrystallized in EtOAc/hexane to obtalnH1‘?(4)pI|bromo -5-(2-fluoro-4-
hitrophenoxy)benz; Irdeneﬁz- 23] Ihydrazrne as a yellow solid (% 6, 2% yield), 10 MS (m/z):
447.9 (M+H). 1-(2,4-Pibfomp- nrtrophenoxy)benzylrde ' ]
mmol), cuprous chr 3 (220mg(;30

hours and then tog ed to RT. The reaction mixture is poured |rgol~a scparatory funnel containing MTBE
(20mL) and water (10 mL). The layers are separated and the aqueous layer is extracted with an
additional portion of MTBE (10 mL). The organic layers are combined, and washed with water followed

by saturated sodium ShlQHEGAGUG NS SRIIRR- L ﬁ@ggg@lﬁ%gghg%g@gﬁm%smm 20sulfate
and concentrated to yield 0.70 g of crude product. The crude solid is dissolved in DCM and heptane,

and then conc&HiFRE R remove DCM resulting in the formation of a slurry. The product is collected
by filtratiors and dried under vacuum to give 6-bromo-5-

(2-fluoro-4-nitrophenoxy)-1-methy1-1H- mdazo@]%)s{l solrfj (0.65 g, 79% vyield). MS (m/z): 367.8 (M+H).
25 Preparation 13 6-Bromo-2-(tetrahydro-2H-pyran-2- yé 2H-indazol-5-ol To a solution of
6-bromo-5-hydroxy-1H-indazole (72%%Metamonetvirkenylreetanigiadded DHP (336.5 mL, 3.57 mol)
and CH3S03H (65.4 1, §88:malhat-RithdRe3Resultingamixtoe ikstinmdabRi fan@hpurs. The
reaction mixture i |§ %(Li ncthed wi ‘l”(\’f'%éler@ wat r 6‘5&3 (@ extract with ELOAC (6 L). Saturated
agueous NaHCEd £ 1Sla(tl%n 2)|s added dﬁ)ﬁwﬁﬁ ‘ﬁrfé”é‘??\ﬁ‘é’t Hase separation, the
organic pHase ssrwdshedwitmpaser¢4RT))dmBthenss adiiatpdralguactie sGdiuch chlosidédtd,L), dried

over anhydrou 4. Jiltered. . gatate 1 kg, 99.3%
Vield), MS (i Z?glé\'z%%ﬁcﬁ)?s st+l{|_§i§‘cf glprg%aeﬁg%gn%{f Ao ARS AR BBAUE 1G4

6-Bromo-5-(2-ffsPedA¥H r%%%ﬁ&%ﬁeé’lﬁg‘ffaﬁ%Rﬂ@lﬁpﬁglr(aﬁoﬁ%%?ﬁe Atiddsie2): 194 solution of
6-bromo-2-(tettdwlro-2H-pyran-2-y1)-2H-indazol-5-ol (1.475 kg, 4.96 mol) in DMF (5.3 L) is added
3,4-difluoronitrobenzene (1.18 kg, 7.45 mol) and 10 NaHCO3 (625.5 g, 7.45 mol) at RT. The reaction
mixture is heated at 70 C for 10 hours and then cooled to less than 20 C. Deionized (DI) water (7.9 L)
is slowly &élded to the solution and the resulting$R#if§% Stirred at 15 C for one hour. The solid is

collected by vacuum filtration 'a.ng,Ige,ﬁelui@alﬁe,@w%h@qugﬁpmag@ﬁ@eu It is then air dried under
vacuum on filter and trituyated \g&q met I IV 8 6 L) at refllggtgbdltl%? for two 15hours. The
REESHE fh>0 &

slurry is then cooled t0 ﬁt‘)é‘ﬁ‘&‘t C(’)iﬂ'ectré1t RASRHCHI mol) m

acetic acid (800 mL) is added bromme (42 mL, 0.8 mol) dropwise at 0 °C. After addition,
the resulting mixture is stirred at RT overnight. Safurated aqueous NaHSO; 18 added until

20 aclear solution is obtained, and then a large amount of water (2.0 L) is added forming a
precipitate. The precipitated solid is cellected and washed with water to give the crude
product (thin layer chromatography (TLC) solvent: DCM:EtOAc=10:1). The solid is
dissolved in minimum amount of refluxing DCM, and then PE (about 10-20% volume of
DCM used) is added. The resulting solution is cooled to RT. After 2 hours, the

25  precipitated solid is collected and washed with PE to give a white product (108 g, 57%
yield), MS (m/z): 260.0 (M+H).



The solid cake is washed with MTBE (4 LX 2) and dried in a vacuum oven at 35C to give the desired
product (1.405 kg, 64.9% yield). MS (m/z): 436.0 (M+H). Preparation 15
205-(2-Fluovpetemitronienoxy)-6-(pyridine-4-y1)-1-(tetrahydro-2H-pyran-2¢h)Alseincasele A
mixture of 6-bromo-5-(2-fluoro-4-nitrophenoxy)-1-(tetrahydro-2H-pyran-2-y1)- 1H-indazole (5.0 g, 11.5
mmol), 4-pyridineboronic acid (3.0 g, 24.3 mmol), PdC12(dPPf) (1.8 g, 2.25 mmol) and CsF (5.0 g,
33.0 mmol) in 1,4-dioxane (100 mL) is stirred at 110 C overnight. Then, aqueous NHICI and EtOAc are
added. The organic phase is 25separated, dried over anhydrous MgSO4 and concentrated. The
residue is purified by silica gel column chromatograﬂhy eluting with PE:EtOAc (3:1) to give the desired
product (2.8 g, 56% yield). MS (m/z): 435.1 (M+H). -14- Prep. No. Chemical name Physical data MS
(m/z) (M+li) 16 5-(2-for-4-nitrophenoxy)-6-(4-(methylsulfonyl)pheny1)-1-
(tetrahydro-2H-pyran-2-yl)-1H-indazole 512.1 17 tert-Buty!
4-(5-(2-fluoro-4-nitrophenoxy)-1-(tetrahydro-2 Hrgiw&io2 31)-1H-indazol-6- yl) -1H-pyrazole- 1

-carboxylate 5-(2-Fluoro-4- n|tropheng%@t{%@mﬁ%}ﬂﬁﬁ@yahydro-

2H-pyran-2-y1)-1H-indazol FIu 0-4-nophen in-3-y1)-1-(tetrahydro-2H-
pyran-2-y1)-1H-ind 273 él 1in1<g' Jé % —b10rn0— —met oxy -2- mgg elpl?e %)l)acgtgzy Oglg, 0. 4&

5 mol) in MeOH (400 mL) is added concentrated FICI (160 mL, 2 mol). After being heated
at reflux overnight, the mixture is neutralized with aqueous NaHCQOs, and extracted with
BEtOAc (1200 ml.). The organic phase is dried and concentrated to afford the product (76
g, 84% vield). MS (m/z): 216.0 (M+H).

10 Preparation 4
1-(5-Bromo-4-methoxy-2-methylphenytidiazonium tetrafluoroborate
To a solution of 53-bromo-4-methoxy-2-methylaniline (76 g, 0.35 mol) in HBF,
(48% wt, 140 mL) and H,0 (280 mL) is added a solution of NaNO, (27.6 g, 0.4 mol) in
H,O (60 mL) at 0 °C. Afier the addition is completed, the reaction mixture is stirred at 0
15 °C for 30 minutes (min). The precipitate is filtered, washed with a small amount of ice
watcr several times and dried fo give the product (110 g, 99% vyield). MS (m/z): 229.0
(M+H).

Preparation 5
20 6-Bromo-5-methoxy-/ H-indazole
1-{5-Bromo-4-methoxy-2-methylphenyl)diazonium tetrafluoroborate (110 g, 0.35

mol) is added in one portion to a stirred mixture of KOAc (140.5 g, 1.43 mol) and 18-
crown-6-ether (9.3 g, 0.035 mol) in CHCly (800 mL) and stirred at RT overnight. The
mixture is filtered and the solid is washed with DCM. The combined filtrate is

25  concentrated and the residue is purified by silica gel column chromatography
(DCM:MeOH = 50:1} to give the product (10 g). The cake is added to THF (1600 ml.)
and the mixture is stirred at RT for one hour. The mixture is filtered and the filtrate is
concentrated to give 10 g of the crude product (total vield 88%). MS (m/z): 229.0 {M+H).

a0 Preparation 6
6-Bromo-5-hydroxy-1H-indazole



6-(1,3-Dimethy1-1H-pyrazol-5-y1)-5-(2-fluoro-4-nitrophcnoxy)- 1 -(tetrahydropyran-2-y1)-1H-indazole
452.1 20 5-(2-Fluoro-4-nitrophenoxy)-6-(2-methoxypyrimidin-5-y1)-1-
(tetrahydropyraseyidsdH-indazole 466.1 21 5-(2-Fluoro-4-nitrophenoxy)#&¢2es1eshyiognidin-4-y1)-1-
(tetrahydropyran-2-y1)-1H-indazole 449.1 22 *
6-Cyclopropy1-5-(2-fluoro-4-nitrophenoxy)-2-(tetrahydro-2H- pyran-2-y1)-2H-indazole 398 23 tert-Butyl
4-0 -methyl-5-(4-nitrophenoxy)-1H-indazol-6-y1)-1H- pyrazole-l-carboxylate
1-Methy1-5-(4-nitrophenoxy)-6-(1H-pyrazol-4-y1)-1H-indazole 436.0 336.0 24
5-(2-Fluoro-4-nitrophenoxy)-1 -methyl-6-(2-methyIpWUIin-4-y1)- 1H-indazole 379.1 25
5-(2-Fluoro-4-nitroph enoxy)-1 -methyl-6-Qpyridin-3 -y1)-1H- indazole 365.1 26

To a solution of 6-bromo-5-methoxy-1H-indazole {60 g, 0.265 mol) in DCM
(1300 mL) is added a solution of BBr3 (105 g, 0.42 mol) in DCM (200 mL) at 0 °C. The
reaction mixture is warmed to RT and stirred overnight. Then the reaction solution is
quenched with MeOH at 0 °C. The solvent is removed in vacuo and the residue is
5 neutralized with NaHCO, solid. The mixture is partitioned by water {1500 mL) and
FEtOAc (1500 mL). The agueous layer is extracted with EtOAc (1500 mL) two times.
The combined organic layers are dried and concentrated to give crude product, which is
purified by silica gel column chromatography (PE:THF = 2:1) to give the desired product
(42.5 g, 75% yield). MS (m/z): 215.0 (M-+H).
10
Preparation 7
6-Brome-3-(2-fluorp-d-nitrophenoxy -1 H-indazole
A mixture of 6-bromo-3-hydroxy-/H-indazole (7.0 g, 33.0 mmol), 3 4-
difluoronitrobenzene (4.98 mg, 31.0 mmol), NaHCO; (2.5 g, 31.0 mmeol) in DMF (100
15 mL) is stirred at 80 °C for 4 hours. Then LiCl (10% aqueous solution) is added and the
solution is extracted with EtOAc¢. The organic phase is dried over anhydrous MgSOy,
filtered 2nd concentrated. The residue is purified by silica gel column chromatography

eluting with PE:DCM (1:1) to give the desired product (5.5 g, 46.6% yield). MS (m/z):

354.0 (M+H)..
20
The following compound is prepared essentially by the method of Preparation 7
Prep. . Physical data
No. Chemical name MS (/%) (M+H)
8 6-Bromo-5-(4-nitrophenoxy)-1H-indazole 336

Preparation 9
6-Bromo-5-(2-fluoro-4-nitrophenoxy)-1-(tetrahydro-2 H-pyran-2-yl)-1 H-indazole
25 To a solution of 6-bromo-5-(2-fluoro-4-nitrophenoxy)-1H-indazole (5.0 g, 14.2
mmol) in THF (50 mL) is added DHP (2.4 g, 28.5 mmol) and CH3SO:H (1.0 g, 10.4
mmol)., The resulting mixture is stirred at RT for | hour. Then EtOAc and aqueous
NaHCO; solutions are added. The organic phase is separated, dried over anhydrous

MgSQ,, filtered and concentrated. The residue is purified by silica gel column



tert-Butyl 4442 5-fluoro-4-nitrophenoxy)-1-methyl-1H-indazol- 6-y1)-1H-pyrazole- 1 -carboxylate 454.0
27 tert-Butyl 4-(5-(2-fluoro-4-nitrophenoxy)-1-methyl-1H-indazol- 6-y1)-1H-pyrazole- | -carboxylatc
5-(2-Fluoromwmitsaphargaxy)-1-methyl-6-(1H-pyrazol-4-y1)-1H - indazole o441 3adodsiisReaction is
carried out under microwave conditions at 95 C for about 90 min. -15- '
6-(2,6-Dimethylpyridin-4-y1)-5-(2-fluoro-4-nitrophenoxy)-1-(tetrahydropyran-2-y1)-1H- indazole To
a solution of 6-bromo-5-(2-fluoro-4-nitrophenoxy)-1-(ietrahydropyran-2-y1)- 1H-indazole (1.31 g, 3.0
mmol) in 1,4-dioxane (20 mL) is added bis(pinacolato)diboron 5(0.91 g, 3.6 mmol), Pd2(dba)3 (0.14 g,
0.2 mmol), tricyclohexylphosphine (0.1 g, 0.4 mmot} ! potassium acetate (KOAc) (0.59 g, 6.0 mmol)
~under N2. After the reaction mixture is heated to reflux for 3 hours under N2, it is cooled to RT.

4-Bromo-2,6- dimethylpyridine hydrobromide (0.8.g,.3.0 mmol). Pd 12(§ 2 0.1 .2 mmol), CsF
(2.38g,9.0 mr%ig I%ar%égé%)c?gc? ﬁﬁﬁ%ﬁvfg&%ﬁlﬁﬁ r’(égg?glr?gwrﬁ&f%g% |ds6 Jeatec %%Qr ?ﬂ?)&g’l%ggfgérnight under
N2. The solid isifiterEd off antbthe(itrlile is concentrated. The residue is purified by silica gel column
chromatography eluting with PE:EtOAc (from 5:1 to 1:1) to give the product (0.67 g, 48.3% yield). MS
(m/z): 463.1 (M+H). Preparation 29, . ) .

154-(5-(2-Fluot G4 PSS SABIRI (Eetremsett S3A Bl AN- 215 PedediNRIsB 8 S Phorpholine To a
solution of 6-:)mmpo-5-(2-f|uoro-4-nit|r_¢§-1§heralfi>l<¥ -éL-(tetrahydropyran-2-y]1)h3ﬂsl'rd:aihatbazole (8.0g, 18
mmol) in tert-bianol (150 mL) and .2 mL)’is added Pth(dba)3 (346 twg)0B%immol),
2-di-tert-butyiphg§p niné-Zrpnetiylbipliepldn@80- irdst201®a Hmol), KOH (3,2 9457 mmol) and
morpholine (3.2.9,.36.Z.nunal) upenn v I nHAinHez el ture is stirred at 70 C for.2 hours under a N2
atmosphere, it is filtered and the filtrate is concentrated. The residue is partitioned with EtOAc (100 mL)
and saturated aqueous NH4C1 (30 mL). The gxgpsigilayer is separated, dried over MgSO4, and

concentrated. The residue is pg_r' ied l:g)[_sili aC % _(r)llgma chro 7\?;19]: (riaBFW eluting with 25PE:EtOAc
(3:1) to give the product (4.5 g, B8 yirélle&%.y S m}zsj.p %}fﬁy? H—%. hé following compounds are
prepared essentially By 4iwiynetiod d-biome pafaticnrden s p No d@hierti ¢8| 1 & mmol)

and KOH (600 mg, 10.69 mmol) in acetone (100 mL) cooled with an ice-water bath is

10 added dropwise methyl iodide (0.55 mL, 8.83 mmol). After the reaction mixture is stirred
at 0 °C for 2 hours, it is stirred at RT overnight. The solvent is removed, and the residue
is purified by silica gel colunm chromatography eluting with PE:EtOAc (3:1) to give the
product {1.50 g, 53.7% vield). MS (m/z): 348.0 (M+H).

15 The following compound is prepared essentially by the method of Preparation 11:

Prep. . . Physical data
No. Chemical name MS(m/z)(M-+H)
12 6—Brom0—5-(2—ﬂuoro—{l—mtrophenoxy)—1 -methyl-1/- 365.9
indazole

Alternatively, 6-bromo-5-(2-fluoro-4-nitrophencxy)-1-methyl- 1H-indazole
(Preparation 12) may also be prepared in the following 3 step process:
2,4-Dibromo-5-hydroxy-benzaldehyde (50 g, 178.6 mmol), 1,2-diflucro-4-
20 nitrobenzene (28.4 g, 178.6 mmol} and potassium carbonate {49.0 g, 357.2 mmol) are
stirred in DMF (500 mL) at 60 °C for 2 hours. The reaction is quenched with water (1000
ml} and extracted with methyl fert-butylether MTBE) (2 x 500 mL). The organic layer
is washed with saturated sodium chloride aqueous solution (2 x 500 mL), dried with

anhydrous sodium sulfate, and concentrated to obtain a yellow solid. The crude solid is



Physical data MS (m/z)(M+H) 30 5-(2-Fluoro-4-nitrophenoxy)-/V,N-dimethy1-1-ftetrahydro-2H-
pyran-2-y1)-1H-indazol-6-amine 401.2 31 NR-Dimethy1-5-(4-nitrophenoxy)-1-(tetrahydro-2H-pyran-2-
383.1 WO R@ileilims8PCT/US2009/050640 -16- y1)-1H-indazol-6-amine Prapeasetisns 232
4-(5-(2-Fluoro-4-nitrophenoxy)-2-(tetrahydro-2H-pyran-2-y1)-2H -indazol-6-y1)-2- methylmorpholine
(racemic) 5To a 25 inL microwave vial is added 6-bromo-5-(2-fluoro-4-nitrophenoxy)-2-
(tetrahydro-2H-pyran-2-y1)-2H-indazole (0.8 g, 1.8 mmol), 4,5-bis(diphenylphosphino)-
9,9-dimethylxanthene (98 mg, 165 umol) and Pd2(dba)3 (50 mg, 55 umol). The mixture is suspended
in toluene (12 mL, 113 mmol) and then 2-methylmb‘r?pholine hydrochloride (278 mg, 2.02 mmol) and
sodium ten-butoxide (454 mg, 4.58 mmol) are added. The 10reaction mixture is heated at 150C for 25

mm in a microwave reactar, %%%%E Ei B, mixture is then copcenfrated and the residue is purified on a
silica gel columnlgiu%mg With hexanes {j ang E?Of«c ?é , graglent(%rrom 90% (A):10%(B) to
60%(A):40% (B} iordeso yiengablst s 096 isaosB) for D8 it tovéild- an orange solid as the desired
product (410 mg, 39%uyisiichnlS-(mirl 4 lniihhbacks baedrkkaving coRpRUnE8Ie prepared
essentially by the methor! of Praration 3. PIsR, NGy SHSmIGA AR Rical dgia MS (m/2) (M)
5 reaction is quenched with water (150 mL) and extracted with MTBE (2 x [50 mL). The
organic Iayer is washed with saturated sodium chloride aqueous solution (2 x 150 mL),
dried with anhydrous sodium sulfate, and concentrated to obtain a solid. The crude solid
is recrystallized in EtOAc/hexane to obtain 1+(2,4-dibromo-5-(2-fluoro-4-
nitrophenoxy )benzylidene)-2-methylhydrazine as a yellow solid (10.6 g, 76.7% yield).
10 MS (m/iz): 447.9 (M+H).
1-(2,4-Dibromo-5-(2-fluoro-4-nitrophenoxy)benzylidene)-2-methylhydrazine
(1.0 g, 2.2 mmol), cuprous chloride (22 mg, 0.2 mmol), potassium carbonate (0.638 g, 7.2
mmotl), DMF (10 mL), and a stir bar are combined in a pressure tube under nitrogen. The
cap is sealed and the tube is placed in an oil bath with stirring. The bath is heated to 100
15 °C over 30 min and held at 100 °C for 6 hours and then cooled to RT. The reaction
mixture is poured into a scparatory funnel containing MTBE (10mL) and water {10 mL).
The layers are separated and the aqueous layer is extracted with an additional portion of
MTBE (10 mL). The organic layers are combined, and washed with water followed by
satyrated sodium chloride aqueous solution. The organic layer is dried over magnesium
20  sulfate and concentrated to yield 0.70 g of crude product. The crude solid is dissolved in
DCM and heptane, and then concentrated to remove DCM resulting in the formation of a
slurry. The product is collected by filtration and dried under vacuum to give 6-bromo-5-
(2-fluoro-4-nitrophenoxy)-1-methy-1H-indazole as a solid (0.65 g, 79% yield). MS
(m/z). 367.8 (M+H).
25
Preparation 13
6-Bromo-2-(tetrahydro-2H-pyran-2-yi)-2H-indazol-5-ol
To a solution of 6-bromo-5-hydroxy-/H-indazole (725.0 g, 3.4 mol) in THF (10.2
1) is added DHP (336.5 mL, 3.57 mol) and CH3SOsH (65.4 g, 0.68 mol) at RT. The
30  resulting mixture is stirred at RT for 22 hours, The reaction mixture is quenched with

distilled water (6 L) and extracted with EtOAc (6 L). Saturated agqueous NaHCO;



-2 (2R)-4-(5-(2-Fluoro-4-nitrophenoxy)-2-(tetrahydroH-
pyran-2-y1)-2H-indazol-6-y1)-2-methylmorpholine 34 :

(2S,6R)-4-(fr&2:inlb91 P54 nitrophenoxy)-2-(tetrahydro-2H- PCT/US2009/050640
pyran-2-y1)-2H-indazol-6-y1)-2,6-dimethylmorpholine 470.8 Preparation 35
4-(5-(2-Fluoro-4-nitrophenoxy)-2-(tetrahydro-2H-pyran-2-y1)-2H-indazol-6-y1)-2,2-
20dimethylmorpholine
6-Bromo-5-(2-fluoro-4-nitrophenoxy)-2-(tetrahydro-2H-pyran-2-y1)-2H-indazole (1.5 g, 3.4 mmol) is
added to a 50 inL Genevac Carousel(r) tube and islduspended into the amylene hydrate (10 mL, 91 4
mmol) and N2 is bubbled in suspension. To the mixture is added

2-(di-tert-butylphosphino)-2'-methylbiphenyl (97.7 mg, 309 umal), Pd2(dha)3 (94.5 25mg, 103 umol)
o Dl warer E R T S R e e h & R SRR AR R B
2.2-dimethylmpkpleonashydroithlotic(4 LDing iG:0satwrrst)l anukaus I Risoldiords KOHIBI7 mg | 11.0

mmo) dissolvegun, B3 Mt lssles alend AR LeARIBNIUILIE S 06RIAY F1dA G farg hours and
then cooled to RT. The mixture is thens(goured into EtOAc (300 mL), washed with distilled water (1 x

100 mL) and tﬂ%‘ﬁoégfﬁ@té\ﬁsa%@éagg ditifPchloride (100 mL). The combined aqueous layers are
extracted 5with EtOAc (100 mL). The combined organic solution is dried with Na2S0O4, filtered, and
concentrated to dryness to give a gold solid. The solid is purified on a silica gel column eluting with
hexanes (A) and EtOAc (B), gradient from 95%( :5%(853 to 75%(A):25%(B) over 70 mm to give a light
yellow solid as the’desiRP ProbliRioA 1O RREeD59: yiétely M S (rAfzpyaeroley IMAH) Y40 Breparation 36
5-(2-Fluoro-4-nitrophenexyhichif idinet-y ebhiiaeazgl@yran-1 98- 3Qlutieroeb-ol (1.475

5-(2-fluoro-4-njtrophenoxy)-6:(pyridine-4-y1)-1-(tet dro-2Hpyran-2-y1)-1H-indazgle (2.8 g, 6.45
mmol) in EtOH é) ?ngLT?gyg%%é@y A%olﬁgé%?%a%’géé %Eér %t%b ' eélenfllxﬁzkegig'gér% at'8o C for 2
hours. Théh adix&éiis NERCO 3 - Ahch#1GAR Tare leddertioT e xdutsainitepihd et} "Gried IOVmuemhydrous

MgSO4 and C%H&%[&K%%%dﬁ@%?ﬁl%@ds@Ufﬂ&%ﬁ’iﬂ-)d %ﬂ&?@v%l g;:;g% chromataeraphy eluting with
PE:EtOAc (3:1) to give the desired product (1.95 g, 86,0% vyield). MS (m/z); 351.0 (M+H).
)

20Preparation 8P RRG OB (B A SR et oo 18-85, RReA fintigris Py
5-(2-fluoro-4-nitiaphefitreyph-§py tigtinekd gk p-bi-isittalzolth (1285 6,14, Sinnial) @ndrBaG@IR2H20 (10.2 g,

45.3 mmol) in CIOAGIEION, (200 bRl 5 SHEES ARG 1106 2 N0 WH. 53:agHegHaNaHCO3 and
EtOAc are added. The organic
15 hours. The slurry is then cooled to RT and the solid is collected by vacuum filtration.

The solid cake is washed with MTBE (4 L X 2) and dried in a vacuum oven at 35 °C to
give the desired product (1.405 kg, 64.9% yield). MS (m/z): 436.0 (M+H).

Preparation 15
20 5-(2-Fluoro-4-nitrophenoxy)-6-(pyridine-4-y1)-1-(tetrahydro-2H-pyran-2-yl)- 1 H-indazole
A mixture of 6-bromo-3-(2-{luoro-4-nitrophencoxy )- 1-(tetrahydro-2 H-pyran-2-yi)-
[ H-indazole {5.0 g, 11.5 mmol), 4-pyridineboronic acid (3.0 g, 24.3 mmol), PdCl{dppf)
(1.8 g, 2.25 mmol} and CsF (5.0 g, 33.0 mmol) in 1,4-dioxane (100 mL) is stirred at 110
°C overnight. Then, aquecus NH4Cl and EtOAc are added. The organic phase is
25 separated, dried over anhydrous MgSO, and concentrated. The residue is purified by
silica gel column chromatography eluting with PE:EtOAc (3:1) to give the desired
product (2.8 g, 56% yield). MS (m/z): 435.1 (M+H).

The following compounds are prepared essentially by the method of Preparation 15:



25phase is dried over anhydrous MgSO4 and concentrated. The residue is purified by silica gel
column chromatography eluting with PE:ROAc (2:1) to give the desired product (1.10 g, 61.0% yield).
MS (m/z): 3@ QoivteHl3zs-18- To a solution of PCT/US2009/050640
5-(2-fluoro-4-nitrophenoxy)-6-(4-(methylsulfonyephenyl)-1- (tetrahydro-2H-pyran-2-y1)-1H-indazole
(320 mg, 0.63 mmol) in EtOAc (50 mL) is added Pd/C (10%, 100 mg). The resulting mixture is
degassed by evacuation and backfilled with H2 three times. It is stirred under an atmosphere of H2 at
RT overnight. The solid is Sremoved by filtration and the filtrate is concentrated. The residue is purified
by silica gel column chromatography eluting with DEW:MeOH (20:1) to give the desired product (250
mg, 83% yield). MS (m/z): 482.1 (M+H). The following compounds are prepared essentially by the
method of Preparation-38—Prep-Ne-Chemical-name-Physical-data-MS-(miz)( "“}';" ’m
3-Fluoro-4-(1+- th)l 6-(2-methylpyridin-4-y1)-111- indazol-5-yloxy)aniline 349. Ii élff en-Butyl
4-(5-(4-amin@-24f{ug rophenoxy)-1-methy1(1hﬂminda@91€6-yl)-lH-pyrazole-l-cclrbwztg,;/g)ﬂ4 10
Preparation 41 4-(6}(1H-Pyrazol-4-y1)-1H-indazol-5-yloxy)-3 -fluoroaniline To a §pjuﬁ9n of
5-(2-fluoro-4-pitropnenoxy)-6-(IH-pyrazol-4-yI)-1- (tetrahydropyran-Z-yI)-IH-indazole (900 mg, 2.13
mmol) and 4-[5-i(g-ﬂu0EGGMiIdSﬁi-tl—nitrophenoxy)-6—(4—(methyisuifonyl)phenyl)—1— 21
15phenoxy)-1-(tetrahydropyran{&ydiydid-Mdazeheylitpyrakzetésl-carboxylic acicf %eh- butyl ester (3.1
g, 5.92 mmol)in EtQAc/EtOH (75 ml /75 ml) is added stannous chlaride dihydrate (10 g,.52.74 mmol).
The reaction mixture |sf§ﬁr%6yéfir@ﬂﬁ%(f8\?’é?rﬁ§H¥°Rlﬁé‘Pﬂyﬂslcﬁﬁfféayéﬁﬁ%ésmed with saturated aqueous
NaHCO3 to pH 8-9, the ML Y5 & diattzeh Rith BIORE Y HejbehlaSrganic phase is separated,
dried over MgS®4, and 20concentrated. The residue is purified by silica gel column chromatography
eluting first

5-(2-Fluoro-4-nitrophenoxy }-6-(1 H-pyrazol-4-yl)-1-(tetrahydro-

2H-pyran-2-yI)-1H-indazole 424.1
5-(2-Fluoro-4-nitrophenoxy)-6-(pyridin-3-yl)-1-(tetrahydro-2H-
18 . 4351
pyran-2-yD-1H-indazole

19 6-(1,3-Dimethyl-1H-pyrazol-5-y1)-5-(2-fluoro-4-nitrophenoxy)- 4521
1-(tetrahydropyran-2-v1)-1H-indazole '

20 5-(2-Fluoro-4-nitrophenoxy }-6-(2-methoxypyrimidin-5-y1)- 1- 466.1
(tetrahydropyran-2-yh-1H-indazole )

2 5-(2-Fluoro-4-nitrophenoxy)-6-( 2-methyipyridin-4-y1)-1- 449 1
' (tetrahydropyran-2-yD-1H-indazole )
22 6-Cyclopropyl-5-(2-fluoro-4-nitrophenoxy)-2-(tetrahydro-2 H- 308

*

pyran-2-y-2H-indazole
tert-Butyl 4-(1-methyl-5-(4-nitrophenoxy)-1H-indazol-6-yI)- 1L H- 436.0
pyrazole-1-carboxylate

23
1-Methyl-5-(4-nitrophenoxy)-6-(1H-pyrazol-4-yl)-1 H-indazole 336.0
5-(2-Fluoro-4-nitrophenoxy)-1-methyi-6-(2-methylpyridin-4-yi)-
24 . 3791
1 H-indazole
5-(2-Fluoro-4-nitrophenoxyi-1-methyl-6-(pyridin-3-yD)- 1 H-
25 . 3631
indazole
tert-Butyl 4-(5-(2-fluoro-4-nitrophenoxy)- l-methyl- 1 H-indazol-
26 434.0
6-v1)-1H-pyrazole-1-carboxylate
iert-Butyl 4-(5-(2-fluoro-4-nitrophenoxy)- 1 -methyl-1 H-indazol- 4341
6-y1)-1H-pyrazole-1-carboxylate
27
5-(2-Fluoro-4-nitrophenoxy}-1-methyl-6-( | H-pyrazol-4-yl)-1H -
indazole 3541

*: Reaction is carvied out under microwave conditions at 95 °C for about 90 min.

Preparation 28



- with PE:EtOAc (1:1) and then with EtOAc to give the product (1.75 g, 71.0% yield). MS (m/z): 310.0
(M+H). The following compounds are prepared essentially by the method of Preparation 41: Prep. No.

Chemical ngrmpediRbysisal data MS (m/z)(M+1-1) 42 PCTIUS2009/050640
3-Fluoro-4-(6-(pyridin-3-y1)-1H-indazol-5-yloxy)aniline 321.1 WO 2010/011538PCT/US2009/050640
-19- Prep. No. Chemical name Physical data MS (in/z)(M+14) 43
4-(6-(1,3-Dimethyl-1H-pyrazol-5-y1)-1H ndazol-5-yloxy)-3- fluoroaniline 338.1 44
3-Fluoro-4-(6-morpholino-1H-indazol-5-yloxy)aniline 329.1 45
446-(2,6-(2,6-4-y1)-1H-indazol-5-yloxy]-3- fluoroantite 349.1

6-(2,6-Dimethylpyridin-4-y1)-5-(2-fluoro-4-nitrophenoxy)-1-(tetrahydropyran-2-yl)- 1 H-
indazole
To a solution of 6-bromo-5-(2-fluoro-4-nitrophenoxy)-1-(tetrahydropyran-2-y1)-
1H-indazole (1.31 g, 3.0 mmol) in 1,4-dioxane {20 mL) is added bis(pinacolato)diboron
5 (091 g, 3.6 mmol), Pdx(dba)s (0.14 g, 0.2 mmol), tricyclohexylphosphine (0.1 g, 0.4

mmol), potassium acetate (KOAc) (0.59 g, 6.0 mmol) under N;. After the reaction
mixture is heated to reflux for 3 hours under No, it is cooled to RT. 4-Bromo-2,6-
dimethylpyridine hydrobromide (0.8 g, 3.0 mmol), PdCL(dppf) (0.16 g, 0.2 mmol), CsF
{1.38 g, 9.0 mmo!l) are added under N,. The resulting mixture is heated at reflux

10 overnight under N, The solid is filtered off and the filtrate is concentrated. The residue
is purified by silica gel column chromatography eluting with PE:EtOAc (from 5:1 to 1:1)
to give the product (0.67 g, 48.3% yield). MS (m/z): 463.1 (M+H).

Preparation 29
15 4-(5-(2-Flyore-4-nitrophenoxy)-1-(tetrahydro-2 H-pyran-2-y -1 H-indazol-6-
ylimorpholine
To a solution of 6-bromo-5-(2-fluoro-4-nitro-phenoxy)- 1 -(tetrahydropyran-2-yI)-
1H-indazole (8.0 g, 18 mmol) in rert-butanocl (150 mL) and H;0O (3.2 mL) is added
Pdx(dba); (320 mg, 0.35 mmol), 2-di-tert-butylphosphino-2’-methylbiphenyi (480 mg,
20 1.54 mmol), KOH (3.2 g, 57 mmol) and morpholine (2.2 g, 36.7 mmol} under N». After
the mixture is stirred at 70 °C for 2 hours under a N, atmosphere, it is filtered and the
filirate is concentrated. The residue is partitioned with EtOAc (100 mL) and saturated
aqueous NH;Cl (30 mL). The organic layer is separated, dried over MgSOy, and
concentrated. The residue is purified by silica gel column chromatography eluting with

25  PE:EtOAc (3:1) to give the product (4.5 g, 56.5% yield). MS (m/z): 443.1 (M+H).

The following compounds are prepared essentially by the method of Preparation 29:

Pre Physical data
Nop. Chemical name MS
i (m/z)(MHH)
5-(2-Fluoro-4-nitrophenoxy)-N, N-dimethy!l- 1 -(tetrahydro-2H-
30 . . 401.2
pyran-2-y1)-1H-indazol-6-amine
31 N, N-Dimethyl-5-{4-nitrophenoxy)-1-(tetrahydro-2 H-pyran-2- 383.1




46 3-Fluoro-4-[6-(2-methoxypyrimidin-5-y1)-1H-indazol-5- yloxylaniline 352.1 47
5-(4-Amino-2-fluorophenoxy)-N,N-dimethyl-1H-indazol-6- amine 287.1 48
3-Fluoro-4-@d¢2anasiwdpyridin-4-y1)-1H-indazol-5- yloxy)aniline 335.1 49 peyais2009/050640
5-(4-Aminophenoxy)-N,N-dimethy1-1H-indazol-6-amine 269.1 50
4-(1-Methy1-6-(1H-pyrazol-4-y1)-1H-indazol-5-yloxy)amline 306.0 51
3-Fluoro-4-(1-methyl-6-(1H-pyrazol-4-y1)-1H-indazol-5- yloxy)aniline 324.1 52
3-Fluoro-4-0-methy1-6-(pyridin-3-y0-1H-indazol-5- yloxy)aniline 335.1 Preparation 53
4-(6-Cyclopropy1-2-(tetrahydro-2H-pyran-2-y0-2H-ifdazol-5-yloxy)-3-fluoroaniline To a 25 inL glass
vial is added 6-cyclopropyl-5-(2-fluoro-4-nitrophenoxy)-2- 5 (tetrahydro-2H-pyran-2-y1)-2H-indazole

(395 mg, 994 vD-1H-indazol-6-amine

Preparation 32
4-{5-(2-Fluoro-4-nitrophenoxy}-2-(tetrahydro-2H-pyran-2-y)-2H -indazol-6-y)-2-
methylmorpholine {racemic)

5 To 225 mL microwave vial is added 6-bromo-5-(2-fluoro-4-nitrophenoxy)-2-
{tetrahydro-2H-pyran-2-y1)-2H-indazole (0.8 g, 1.8 mmol), 4,5-bis(diphenylphosphino)-
9.9-dimethylxanthene (98 mg, 165 pmol) and Pdx(dba); (50 mg, 55 umol). The mixture
is suspended in toluene (12 ml., 113 mmol) and then 2-methylmorpholine hydrochloride
(278 mg, 2.02 mmol) and sodium ferr-butoxide (454 mg, 4.58 mmol) are added. The

10 reaction mixture is heated at 150 °C for 25 min in a microwave reactor. The reaction
mixture is then concentrated and the residue is purified on a silica gel column eluting with
hexanes (A) and EtOAc (B), gradient from 90% (A }:10%(B) to 60%{(A):40%(B) over 60
min then 10 50%(A):50%(B) for 20 min to give an orange solid as the desired product
(410 mg, 39% yield). MS (m/z): 457 (M+H).

15
The following compounds are prepared essentially by the method of Preparation 32:
Prep. . Physical data
No. Chemical name MS (m/z)(M+H)
33 (2R)-4~(5-(2-Fluoro-4-nitrophenoxy)-2-(tetrahydro-2H- 456.8
pyran-2-y1}-2H-indazol-6-y1)-2-methylmorpholine '
34 (28.6R)-4-(5-(2-Fluoro-4-nitrophenoxy)-2-(tetraliydro-2.H- 470 8
pyran-2-yl}-2H-indazol-6-y1)-2,6-dimethylmorpholine '
Preparation 35
4-(5-(2-Fluoro-4-nitrophenoxy)-2-(tetrahydro-2 H-pyran-2-y1)-2 H-indazol-6-y1)-2,2-
20 dimethylmorpholine

6-Bromo-5-(2-fluoro-4-nitrophenoxy)-2-(tetrahydro-2 H-pyran-2-y1)-2H-indazole
(1.5 g, 3.4 mmol} is added to & 50 mL Genevac Carousel® tube and is suspended into the
amylene hydrate (10 mL, 91.4 mmol) and N, is bubbled in suspension. To the mixture is
added 2-{di-fert-butyiphosphino}-2'-methylbipheny! (97.7 mg, 309 umol}, Pd,{dba); (94.5
25 mg, 103 pmol) and DI water (0.3 mL), and Ny bubbling is continued for 10 min. To thig
mixture is added 2,2-dimethylmorpholine hydrochloride (1.04 g, 6.9 mmol) and a



mmol). To the suspension is added N,N-dimethylhydrazine (756 uL, 9 94 mmol) and FeCI3 (163 mg,
994 gmol). The vial is capped, and heated to 60 C and stirred for 2 hours and then stirred at 50 C
overnight. e atviesis filtered over a Buchner funnel and the solid waskedywithdviedel{100 mL).
The filtrate is collected and concentrated to 10give a brown/orange solid. The residue is purified on a
silica gel column eluting with DCM (A) and a 10% MeOH in a DCM solution (B), gradient from 100%
(A) to 85%(A): 15%(B) over 50 mm to give a yellow solid as the title compound (358 mg, 98% yield).
MS (fez): 368 (M-i-H). 15The following compounds are prepared essentially by the method of
Preparation 53: Prep. No. Chemical name Physicalldata MS (m/z)(M+H) WO
2010/011538PCT/US2009/050640 -20- Prep. N-o. Chemical name Physical data MS (m/z)(M+H) 54

3-Fluoro-4-(6- (5[2?}1@1%{1&1@%@ W é{ 1%t%trah§ﬂ<r }SSO r%n; %g/ 8zs’s1£ ?I -5: oxy)anlllne 427 55

4-(6-(2,2-Dime morpho in ran azol-5- oxy)- “fluoroaniline 441
56 leactlon mixture is heated at 80 °C for 2 hOurs and then cooled to RT. The mixture is

then poured into EtOAc (300 mL), washed with distilled water (1 x 100 mL) and then
saturated aqueous sodium chloride (100 mL). The combined aqueous layers are extracted
5 with EtOAc (100 mL). The combined organic solution is dried with NaySO,, filtered, and
concentrated to dryness to give a gold solid. The solid is purified on a silica gel column
eluting with hexanes (A) and EtOAc (B), gradient from 95%(A):5%(B) to
75%(A):25%(B) over 70 min to give a light yellow solid as the desired product (410 mg,
25% yield). MS (m/z): 470.8 (M+H).
10
Preparation 36
3-{2-Fluoro-4-nitrophenoxy }-6-{pyridine-4-y1)-1 H-indazole
To a solution of 53-(2-fluoro-4-nitrophenoxy)-6-(pyridine-4-yi)-1-(tetrahydro-2H-
pyran-2-y1)-1H-indazote (2.8 g, 6.45 mmol) in EtOH (30 mL) is added HCI (concentrated
15 5.0 ml). The mixture is stirred at 80 °C for 2 hours. Then aqueous NaHCO; and EtOAc
are added. The organic phasc is dried over anhydrous MgSOy4 and concentrated. The
residue is purified by silica gel column chromatography eluting with PE:EtOAc (3:1) to
give the desired product (1.95 g, 86.0% yield). MS (m/z): 351.0 (M+H).

20 Preparation 37
3-Fluoro-4-(6-(pyridine-4-y)-1 H-indazole-5-yloxy)aniline
A mixture of 5-(2-flyoro-4-nitrophenoxy)-6-(pyridine-4-y1)-1H-indazole (1.95 g,
4.5 mmol) and SnCly'2H,0 (10.2 g, 45.3 mmol) in EtOAc/EtOH (200 mL/10 mL) is
stirred at 80 °C for 2 hours, Then aqueous NaHCO; and FtOAc are added. The organic
25  phase is dried over anhydrous MgSQy and concentrated. The residue is purified by silica
gel column chromatography eluting with PE:EtOAc (2:1) to give the desired product
(1.10 g, 61.0% yield). MS (m/z): 321.0 (M+H).

Preparation 38
30 3-Fluoro-4-{6-(4-(methylsul fonyhphenyl)-1-(tetrahydro-2 H-pyran-2-y[)-1 H-indazol-5-

yloxy)aniline



3-Fluoro-4-(64(R)-2-methylmorpholino)-2-(tetrahydro-2H- pyran-2-y1)-2H-indazol-5-yloxy)aniline 427
57 4-(6-((2S,6R)-2,6-dimethylmorpholino)-2-(tetrahydro-2H-

pyran-2-y1)vwéisindaz olss-yloxy)-3-fluoroaniline 441 58 PCT/US2009/050640
3-Fluoro-4-(6-morpholino-2-(tetrahydro-2H-pyran-2-y1)-2H- indazol-5-yloxy)aniline 413 Preparation 59
N-(Diphenylmethylene)-5-(2-fluoro-4-nitrophenoxy)-1-methy1-1H-indazol-6-amine Toa 10 mL
microwave vial is added 6-bromo-5-(2-fluoro-4-nitrophenoxy)-1- methyl-1H-indazole (500 mg, 1.37
mmol), 4,5-bis(diphenylphosphino)-9,9- dimethylxanthene (73 mg, 123 nmol) and Pd2(dba)3 (38 mg,
41 nmol). The mixture is suspended in toluene (5 ME; 47 mmol) and benzophenone imine (272 mg,
1.5 mmol) and sodium ten-butoxide (203 mg, 2.05 mmol) are added. The mixture is heated at 150 C
for 20 mm in a microwave reactor. After cooling, the reacti lution is, concentrated to 10 give a
brown oil which is dis\ﬁooil\fé)hltllr? Oém%i ML ”%’H ?bea“s‘?ﬁ?éd%\?\ff?h ”é‘%%r%sétc&“g leou: égc')dium chloride (2
x 50 inL). The Geftrbodeiafarsard vombinetizol(&3rast chivitmD CMEOR 5G M), driwdadith Na2504,
filtered and copgeniiaigd; i 9{%? aRrRNNESIANEd Reitesicieyis-patifiachon fraligaige! column eluting
with hexanes (A) and EtOAc (B), gradient from 85%(A): 15%0%?9 to 50%(A):_5O%§IB) over 50 min to give
a 15yellow solitithAehHe e H%%S&Hﬁslp%aa(wa*?ﬁ@}% et ONAS &2 )-1AEF1S v+H).
Preparatiofh 60-&n(d-«Aiyrios2:ftmcraipthe fithary-N - doanatucty 1 Thanetidyb- khpurifled b)-6lampgae 20To a 100
mL round bott ' -(hi s -4- :

nitrophenoxy) %%ﬁgi&;#%ﬁ%%%%%%l%ﬂ%%ﬁ?gﬁﬁm%S‘%‘([)%(%Hg I?Jagﬁ\?je I%%ﬁes(%%d r%rﬁfi%c(t)l mmol) To the
mixture is addé%ﬁ%?ﬁﬁn@?}"(&ﬁi%}n%ﬁé”cm%ﬁg@iﬁg-nunol) followed -21- by the addition of 10% Pd/C
(300 mg, 141 Arno]) and the reaction mixture is stirred at RT for 1 hour and heated at 45 C for 15 min.
The solvent is remoyed .and the residue is dissplved in 150 mL.) apd distilled yvater (100 mL).
The organic Ia\%‘? éy\lﬁgéﬁé%mvﬁ%u |§tﬁ%8r$€§¥%$?is§n&8§ %%h%aﬁat%é cE:?opnr1 ﬁ%%t%p g%ayvéous layers are
extracted with BrCM (1 x 50 mL). The gomhingd groanic solution is dried Wit el 28@4, filtered, and
concentrated| T¥e grude is purified on a silica gel column eluting with h =xMﬁ=@"\/N,MﬁH)FT Ac (B),
gradient from| 9@%( 5\)1O%ﬁ@ﬂ%ﬁ@%@%}%ﬁfﬁ%@%@ﬁ?@@#ﬁrﬁﬁ@ﬁe an |off-whitegsplid material as the
title compound-{204-mg,-51% yield) NEYr/Z 0B8RI H)._10Prepargtion-61
1-Acetyl-6-bromig- 1H-HEE20Y E_g;_ g I:Ez'ﬂu‘ﬂom?&ﬁ%‘é)blf‘%’%% G- 5-hydroxy4d-indazole (25 g, 117
mmol) in acetic-aeid-anhyarde i b RIS Levaegley eyl stirring-for-2-heurs—Aftert is cooled,

diethyl ether (100 mL) is added. The precipitatierégaggll&cﬁqd by filtration, washed with diethyl

F

4-(6-{1 H-Pyrazol-4-y)-1 H-indazol-5-yloxy)-3-fluoroaniline
To a solution of 3-(2-fluoro-4-nitrophenoxy)-6-(1 H-pyrazol-4-yl)-1-
(tetrahydropyran-2-y1)-1H-indazole (900 mg, 2.13 mmol) and 4-[5-(2-fluoro-4-nitro-

15 phenoxy)-1-(tetrahydropyran-2-y1)-1H-indazol-6-y1]-pyrazole- 1 -carboxylic acid rerr-
butyl ester (3.1 g, 5.92 mmol) m EtOAC/EIOH (75 mL/75 mL) is added stannous chloride
dihydrate (10 g, 52.74 mmol). The reaction mixture is stirred at reflux overnight. After it
is cooled and basified with saturated aqueous NaHCOs to pH 8-9, the mixture 1s extracted
with EtOAc (100 mL). The organic phase is separated, dried over MgSQy, and

20 concentrated. The residue is purified by silica gel column chromatography eluting first
with PE:EtOAc (1:1) and then with EtOAc to give the product (1.75 g, 71.0% yicld). MS
(m/z): 310.0 (M+H),

The following compounds are prepared essentially by the method of Preparation 41:

Prep . Physical data
No ’ Chemical name M3
' (m/z)(M+H)
42 3-Fluoro-4-(6-(pyridin-3-v})-1H-indazol-5-yloxy)aniline 3211




15ether (30 inL), and dried under vacuum to afford the product (34 g, 98% vyield). MS (m/z): 297.0
(M+H), Preparation 62 Ethyl 5-hydroxy-1H-indazole-6-carboxylate 20An autoclave is charged with
1-acetyl-6-bramordirisgkazol-5-y1 acetate (25 g, 84 mmol), TEA (25 g, 252cmvancl)e«leshéaso bis
(benzonitrile) palladium (Pd(PhCN)2C12) (1.6 g, 4.2 mmol), 1,1'-bis(diphenylphosphino)ferrocene
(dppf) (4.7 g, 8.4 mmol) and EtOH (500 mL) is stirred at 130C under an atmosphere of CO for 8 hours.
The reaction mixture is concentrated, and the residue is purified by silica gel column chromatography

25to afford the product (15.5 g, 90% yield). MS (m/z
5-hydroxy-1-(tetrahydro-2H-pyran-2-y1)-1H-indazcte*6-carboxylate

: 207.0 (M+H). Preparation 63 Ethyl
To a solution of ethyl

5-hydroxy-I H-indazole-6- carboxylate (15.5 g, 75 mmol) in 30 DCM (100 mL) and THF (100 mL)

athan
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yield). MS (m/z) 402 1 (M=) Preparation 66 30tert-Buty!
5-(2-fluoro-4-nitrophenoxy)-1-(tetrahydro-2H- @g@,@Igtlyggng-indazol-& ylcarbamate

10

15

4-(6-Cyclopropyl-2-(tetrahydro-2H-pyran-2-y1)-2 H-indazol-5-yloxy)-3-fluoroaniline

To 225 mL glass vial i3 added 6-cyclopropyl-5-(2-fluoro-4-nitrophenoxy)-2-
(tetrahydro-2 H-pyran-2-yl)-2H-indazole (395 mg, 994 pmol) and MeOH (20 mL, 494
mmol). To the suspension is added N, N-dimethylhydrazine (756 uL, 9.94 mmol) and
FeCls (163 mg, 994 umol). The vial is capped, and heated to 60 °C and stirred for 2

hours and then stirred at 50 °C overnight. The mixture is filtered over a Buchner funnel

and the solid washed with MeOH (100 mL). The filtrate is collected and concentrated to

give a brown/orange solid. The residue is purified on a silica gel column eluting with
DCM (A) and a 10% MeOH in a DCM solution (B}, gradient from 100% {A) to
85%(A):15%(B) over 50 min to give a yellow solid as the title compound (358 mg, 98%

vield).

MS (m/z): 368 (M+H).

The following compounds are prepared essentially by the method of Preparation 53:

Prep.
No.

Chemical name

Physical data
MS
{(m/2)M+H)




-23- A mixture of 5-(2-fluoro-4-nitrophenoxy)-1-(tetrahydro-2H-pyran-2-y1)-1Hindazole-6-carboxylic
acid(590 mg, 1.47 mmol), diphenylphosphoryl azide (485 mg, 1.76 mmol), TEA (179 mg, 1.76 mmol),
4 A moleculgpsienes (&€) in fert-butanol (40 mL) is stirred at 80 C overnightr/ b ddngas® is filtered
and the filtrate is concentrated. The 5residue is purified by silica gel column chromatography eluting
with PE/EtOAc (10:1) to give the desired product (400 mg, 65% vyield). MS (m/z): 473.1 (M+H).
Preparation 67 te t-Butyl 5-(4-amino-2-fluorophenoxy)-1-(tetrahydro-2H-pyran-2-y1)-1H- dazol-6-
10ylcarbamate To a solution of ten-butyl 5-(2-fluoro-4-nitrophenoxy)-1-(tetrahydro-2H-pyran-2-
y1)-1H-indazol-6-ylearbamate (400 mg, 0.85 mmoﬁ(i)n EtOAc (50 mL) is added Pd/C (10%, 50 mg).
The resulting mixture is degassed by evacuation and baclctilled with H2 three times. The mixture is
stirred under ar-atmosphere-of H2-atRT-overnight—the-solid—t5-is+emo e%g"ifig"ati[on and the
filtrate is conc@ntpated. The residue is ptg}if(ia%chg ;I}i}%a gel column chromatogr M eEiuating with
DCM:MeOH (1®¢) to give the desired proéluct § mg, 80% yield). MS (m/z?;ﬂ%__ A N+H).
Preparation 68205 (2=RITIOrQrZ4=ropt IR YOI dF-P A 2-y L )-N=(tetranydro-2H-pyran-4-
1) THHINCAZDISE-JarBOXAMES. > e E i SR Sl T 42
5-(2-fluoro-4-nitrophenoyey)2b-{tekanydrenidipyiantdnahly didindazgela-b-carboxylic acid (05 g, 1.25
mmol), tetrahydsré)p‘ ran-4-ylamineKQnli3-gl- 120y o dedafiiige.24 g, 1.25 mmo?)‘leOBT (0.17 g, 1.25
mmol), N-meth;glgncrph@ﬁﬁt&c(@.-!ﬁ@@i{)Lz}LfmeBMEo@mh)obszsttﬁeﬁlﬁkRbevernight. ﬂFen the reaction
mixture is partitioned with satureted’agiebusdskeiC (20 milinand EtOAc (50 deﬁ. he organic phase
is separated,|drigd pver(MgSOAR ahd-domterimatetiolifld Idtiele dopiiified by siliga gel column
chromatography eliting wis{PE2E{0AE d32e-Arifowia-ShBusresniieq0.49 g, _81.2% yield). MS (ink):
485.1 (M+H) . 3@g-2 43-Fluoro-4—(6-morpho\lin0—2-(tetrahyci‘}:(_)—QH—pyran—Q-yl)-EH- 413
5-(4-Amino-2Lflucrophenoxy)-1-(tetra iR SnINNH ARG ) N (tetrahydro-2H-pyran-4
y1)-1H-indazole-6-carboxamide Toa solutlgon of .
5-(2-f|uoro-4-nitrophenoxy)-l-(tetrahydro-2H-pyrF3 A 1?/IfL)S-%\I(tetrahydro-2H-pyran-4-y1)-1H-indazo|e-6-c
arboxamide (0.4NgPipbemyimatihiyldvie OH (B0 G i) itsoplidedyPd/@othob! dndeadhtaainingder N2. The

resulting mixture is dggasae DyieNALNRIRR RRGbackilad Wilh RlliAgen:TEEING reaction mixture is
stirred at RT under H2 atmosphere overnlght. The solid is removed bg filtration and the filtrate is

concentrated BYVE Heibizdssdilobe 4/ 88 ads REE PR IPRAFHSE LM+ H). 10Preparation 70
5-(Benzyloxy)-Gshrdmeedhkindazale, 123 Tod)salltionddh B-Bromn 8- hydipxyst Hidaziele (5 g, 23.5

mmol) in THE (G004 SEsees ARned (05,0206 Al PRAR 29 9,285 o) anc

i
diethylazodicar%%_}%} atde ‘mL, 28.2 mmo ter the reaction mixture is'stirred at 15 RT overnight,
EtOAC (50 mL)safHunsaiirivéeride (dbusaniiranaD # 3dded- ablporrixtre iphgaisitaphe s separated,
dried over Mg$©4¢ anfl isaneentiaied:ciher residvedsipyrities-hytisiligmaieh cobumanehramatography
eluting with PE:EtOAc (4:1).to provide the prod .2% vyield). M /). 303.0 (M+H).
20Prepar<{5§ion gf‘iegﬁfﬁ)er?zylloyy)?%-l %?1%@%%@%&%%%‘3&%r‘%gafiqﬁ)\yiﬁ-élgr? %%%d?e To a solution
of 5-(benzyloxyiradveaebutHihdiazdfex(50gnh 6. Shmasebois PrHEs(30 ¢pbaadpCME@EeinL) is added

3,4-dihydro-2HgayraNs ML s &8 ramahandimed)anssufonicarichid @il 1r-S4BRGN- After the

reaction mixture is stirred at RT for 2 . . )
residue. The residue is purified on a silica gel column cluting with hexanes (A) and

EtOAc (B), gradient from 85%(A):15%(B) to 50%(A):50%(B) over 50 min to give a
15 vyellow solid material as the title compound (574 mg, 90.1% vyield). MS (m/z): 467.2
(M+H).

Preparation 60
5-(4-Amino-2-flucrophenoxy)-N-benzhydryl-1-methyl-1 H-indazoi-6-amine
20 To a 100 mL round bottom flask is added N-(diphenylmethylene)-5-(2-fluoro-4-
nitrophenoxy)-1-methyl-1 H-indazol-6-amine (424 mg, 909 pmol) and EtOH (35 mL,

601 mmol). To the mixture is added ammonium formate (1000 mg, 15.9 mmol) followed



25 hours, EtOAc (50 mL) and saturated aqueous NaHCO3 are added. The organic phase is separated,
dried over Mg504, and concentrated. The residue is purified by silica gel column chromatography
eluting with{gE 51@A¢:6451) to give the desired product (2.7 g, 42.2% yieldyWBsbi#@ds@izd -0 (M+H).
-25- 5-(Benzyloxy)-1-(tetrahydro-2H-pyran-2-y1)-N-(tetrahydro-2H-pyran-4-y1)-1H-indazol-6- amine
To a solution of 5-(benzyloxy)-6-bromo-1-(tetrahydro-2H-pyran-2-y1)-1Hindazole (2 g, 5.16 mmol) in
toluene (30 mL) is added tetrahydropyran-4-ylamine (800 5mg, 7.91 mmol), palladium acetate (60 mg,
267 umol), 2-dicyclohexylphosphino-2-(N,N- dimethylamino)biphenyl (200 mg, 508 umol) and sodium
tert-butoxide (700 mg, 7.28 mmol) under N2. After-tHe reaction is stirred at 100 C under N2 for 1 hour,
EtOAc (30 mL) is added and the reaction mixture is filtered. The filtrate is concentrated and the residue
is purified by silica gel colum cp{;%i)ato raphy eluting first with EtQAc:PE (r1/1) 10and then EtOAc to
give the desired SroatititeL 87'9; &%33%@% M&H 9)‘?’%’0\%?2(?‘1\%%)’?”“1 eiwstmed at RT oo aration
73

for 1 hour and heated at 45 °C for 15 min. The solvent is removed and the residue is
N-(5-(Benzyloxy)d:(18tpRYqQ 20! Ry  aRazniiehhaRdaas) Syl (ripaverg- ARy an-4-yacetam
ide To a solution of 5-(benzyloxy)-1-(tetrahydro-2H-pyran-2-y1)-N-(tetrahydro-2H-
pyran-4-y1)-1Heikaisdied-gatenel (L 189 @}A.S@mﬁmﬁwﬁmwmm aGdstestdyienloride (0.39 mL,
5.48 mmolj anp¢d? CQA3:0/a0)Mgade bhbmand) e AfitesdibgoreR el witkiMesso haatesd tankeflux for 30 mm,
H20 (20 mL) and EtQAc (3Q.mL) are added., The 20 organic phase. is separated hed with saturated
ueous NEAGT I A B s (e SR S YRR as0.2
(M+H). PreparBtiohci®). gradientifpar8RA(4H 0%(B) to 40%(A):60%(B) over 90 min 0 give an off-
ahydro-2H-pyrafnd-s6hi b ripd azoms wild Dir(setianydiangts pyy anidy. RBypasst@midev-H)Io a solution
of N-(5-(benzyloxy)-1-(tetrahydro-2H-pyran-2-y1)-1H-indazol-6-y1)-
N-(tetrahydro-2H-pyran-4-ypacetamide (1.7 g, 3.78 mmol) in EtOH (100 mL) and EtOAc (100 mL) is
added PdIC (1 g, 10% wt). After the reaction mRicharetimgtirred at RT under H2 overnight, it is filtered

and the filtrate is concentrated. The f-eﬂgﬂﬁié%%}'ﬁm?ﬁmﬁ%@%n pgel.column chromatography eluting
first with PE:EtOAc (1:1) and then EtOAc to %ive the product gl. g, 88.2% yield). MS (m/z): 360.2
(M+H). -26- Prepar&ﬁdww'e of 6-bromo-5-hydroxy-1H-indazole (25 g, 117 mmolj in acetic acid

N-(5-(2-Fluoroadhgitraphenaxy)slhétestahidoo@ Widywaein-y)2 Hduted azal 8¢ Lrdled, diethyl
(tetrahydro-2Hpyran-4-ypacetamide.pTo asolution of .1 o .. hed with dieth
Ny drony R A S S T S s TS S Be) eacetamide
(1.2 g, 3.34 mribty BDOME: 630 ¢nky isdadeer1optogiffostBrunidoréh end 0849, MD2ramol) and
Cs2CO03 (1.63:979 0Q-mmol). After the reaction mixture is stirred at 100 C for 2 hours, EtOAc (60 mL)
and saturated aqueous NFLICI are added. The organic phase is separated, dried over MgS0O4 and
concentrated. 10The residue is purified by silica gel column chromatography eluting first with
PE:EtOAc (1:1) and then EtOAc to give the proBigptfliatisd, 86.5% yield). MS (m/z): 499.2 (M+H).
Preparation 76 Ethyl 5-hydroxy- 1 H-indazole-6-carboxylate
20 An autoclave is charged with I-acetyl-6-bromo-IH-indazol-5-yl acetate (25 g, 84
mmotl), TEA (25 g, 252 mmol), dichloro bis (benzonitrile) palladium (PA(PhCN),Cly) (1.6
g, 4.2 mmol), 1,1’-bis(diphenylphosphino)errocene (dppf) (4.7 g, 8.4 mmol) and EtOH
(500 mL.) is stirred at 130 °C under an atmosphere of CO for 8 hours. The reaction
mixture is concentrated, and the residuc is purified by silica gel column chromatography

25 to afford the product (15.5 g, 90% yield). MS (m/z): 207.0 (M+H).

Preparation 63
Ethyl 5-hydroxy-1-(tetrahydro-2H-pyran-2-y1}-1 H-indazole-6-carboxylate
To a solution of ethyl 5-hydroxy-1H-indazole-6-carboxylate (15.5 g, 75 mmol) in
30 DCM (100 mL) and THF (100 mL) containing methanesulfonic acid (721 mg, 7.5 mmol)
is added a solution of 3,4-dihydro-2H-pyran (6.6 g, 79 mmol) in DCM (20 mL) dropwise



-5-(4-Amino-2-fluorophenoxy)-N-(tetrahydro-2H-pyran-4-y1)-1H-indazol-6-amine 15The title compound

- is prepared essentially by the method of Preparation 41. MS (n/z): 343.1 (M+H). Preparation 77
5-(BenzyloxypGoemetkypyridin-3-y1)-1-(tetrahydro-2H-pyran-2-y1)-1H-ipdazsim@iEosasolution of
5-(benzyloxy)-6-bromo-1-(tetrahydro-2H-pyran-2-y0-111- indazole (4 g, 10.3 mmol) in 1,4-dioxane (25
mL) is added bis(pinacolato)diboron (3 g, 11.8 mmol), dppf (0.3 g, 541 unto, PdC12(dPPO (142 g, 514
ttmol) and KOAc (2 g, 20.4 mmol) under N2. After the reaction mixture is stirred at reflux for 5 hours,
5-bromo-2- methylpyridine (2.1 g, 12.2 mmol), tetralcis(triphenylphosphine)palladium (Pd(PP113)4)
25(0.6 g, 519 ttmol) and Cs2C0O3 (4 g, 12.3 mmol)%?r‘e added and the mixture is stirred at reflux
overnight. The reaction mixture is cooled and filtered, the filtrate is concentrated The residue is

puriied by siicpuge! SR ERIQTAGIERIN S IO NI B E1PARIEHL R AL R AN ROt L9 0,
m/n +

46.0% vyield) reparation
6-(6-Methylpy A8y 99-mice tratipenbagreqyyredipnaloridafi pls s NeplCO: (F@)asolution of

5-(berzzyloxy; ﬁr&@dmﬂi@ﬁl@{ﬁiﬁi&ﬁrﬁ@&gbﬁﬁ?ﬁﬁ@&%ﬁ%&%ﬁﬁ%ﬁ%)ﬁ@r@%é@%&ﬁﬂ% lgy 3.60 mmol) in
EtOH (50 mL Et is a P 0 0% wit r ting mixture is
degassed by e\%&ﬁf? S?Cééﬁ%légé ?P@&a tHH 8%303 Cﬁw@%é%ﬁ?n? X%I%é& i@(s tfed at RT under
H2 atmosphergsddvdfmight. The reaction mixture is flltered The filtrate is concentrated to give the
product (982 mg, 88.0% vyield). MS (m/z): 310.1 (M+H). Preparation 79

5-(2-Fluoro-4-nitrophenoxy)-6-(6- methylpyndln -3 -y t) -1- (tetrahydro -2H-pyran-2-y1)-1H10indazole
The title compound is essentially made by theP$SEfod of Preparation 75. MS (m/z): 449.2

(M+H). Preparatior801-553-Fisesor4i(oiemeihy oy ridindBey1)-pitdndadpltB-iddaaglarsiline The title
compound is prepared essentially by the metho 8{)%5gtgaratlon 41. MS (m/z): 335.1 (M+H).

Preparation 81 201-(4-Bromo-2- quorophenoxy)- -fludro-5-methy1-4-nitrobenzene The title compound

is preparédl essentialfy BiittHe Afaths! frésof Riepardios 7y e NNIR foBsiraéthyIsulfoxide
(DMSO0)) 8 8.2Q ks @@@g,d3714hl&107),412,z(dnfmbhb 1-30sheiithe (7106044 HinAHRrgpacgtion 82

4-(4-Bromo-2- lzlél eno [Bﬁéo @ 1ttl‘gjylanllln %n;;t le compaund .is ared essentially
by the method 1"SB E ( &13“ B W&F{%Os re%g?a o83 1S il
5-(4-Bromo-2- ﬂ@omhéﬁ@iky)LGMB@H shdarotdde@8ad the mixture is snrred for 20 min, The

precipitate is collected and dried under vacvum at 50 °C to afford the product (15 g, 95%

15 yield). MS (m/z): 430.1 (M+H).

Preparation 65
5-(2-Fluoro-4-nitrophenoxy)-1~(tetrahydro-2 H-pyran-2-yl)- 1 H-indazole-6-carboxylic
acid

20 To a solution of ethyl-5-(2-fluoro-4-nitrophenoxy)-1-(tetrahydro-2 H-pyran-2-yl}-
1 H-indazole-6-carboxylate (22 g, 51.2 mmol) in THF (60 mL} and MeOH (60 mL) and
HO (10 mL) is added LiOH (3 g, 125 mmol). The resuiting solution is stirred at RT for
1.5 hours and the organic solvents are removed. The aqueous residue is acidified with
cold 6N HCI to pH 2, and extracted with EtOAc (150 mL). The organic phase is

25  separated, dried, and concentrated. The residue is purified by silica gel column
chromatography eluting with PE:EtOAc:acetic acid (100:100:1) to afford the product
(19.5 g, 95% yield). MS (m/z): 402.1 (M+H).

Preparation 66
30 tert-Butyl 5-(2-fluoro-4-nitrophenoxy)-1-(tetrahydro-2H-pyran-2-yl)- 1 H-indazol-6-

ylcarbamate



To a suspension of 4-(4-bromo-2-fluorophenoxy)-5-fluoro-2- ethylaniline (5.2 g, 16.6 mmol) in water
(100 mL) is added fluoroboric acid (6.06 g, 33.1 mmol) at RT. The solution is cooled to 0C and NaNO2

(1.71 g, 24.§;nmedlonwater (2 mL) is added. The reaction is stirred at 0 G#gdddgRs&HC13 (200
mL) is added. The organic phase is 5separated, dried over Na2S04, and filtered. To the filtrate is

added KOAc (7.31 g, 74.5 mmol) and 18-crown-6-ether (0.218 g, 0. 82 mmol). The reaction is stirred
at RT for 1 hour. The reaction mixture is washed with saturated aqueous sodium chloride, dried over
Na2S04, filtered and evaporated. The residue is washed with DCM and filtered to offer the desired
product as a light yellow solid. The filtrate is purifiedby chromatography 10 eluting with DCM then
EtOAc:hexane (1:1) to give additional desired product. Both portions of the solid are combined to offer

the desired product (3.2 g, 59% vield). MS (m/z): 324.8 (MH). P fion 84
155-(4-Bromo-2-Tuor THENBG) SRS (MRS e RIS O L AP  The tie
compound is prejsarkebessantydaby(96 methéd niPhe pptatipipiSsMSrihazie 4485 814VH14). Preparation
85 ZON'(Diph%}ﬂmftf‘M@ﬂef);?ﬁ% 9'?%‘1%{;@1;{,"4%%1&5%55?'@%@59@','g'j@é’@?—%%ﬁ%l%ﬁb‘ infiazol-S-

u
yloxy)aniline The mixture_of 5-( “bromo-2-fluorophenox )-6-f|uoro-l-(tetrahydro-ZHipyran-Z-
y1)-1H-indazoR{%% & é?sﬂrffm%b,M%ﬁ@ﬁbﬁéﬂiﬁ%ﬁ%ﬂ(@?@@@%}56%9}64;5- e
bis(diphenylphasiahine &S tethdxastbeneOhtéhgi Qi by ol SsHECRIBSHDALCY B156 25mmol),
Pd7(dba)3 (0.11 g..0.12 mmol) in 1,4-dioxapg, (20.mL) is purged with pitrogen, heated to 100 C and
stirred overnigﬁlf%r g%reésgg? rﬁg%ﬁ%%ﬁﬁr%gls% b%%dy 'fg@‘lgffgﬁ?égtégdyv\gim EWAC, washed with saturated
aqueous sodium chloride, dried over Na2S04, filtered and concentrated (1.45 g). MS (m/z): 510
(M+H). -29- Preparation 86 3-Fluoro-4-(6-fluorgedafigtipkrydro-2H-pyran-2-y1)-1H-indazol-5-yloxy)al
ine Toa solutior_wBof (Aeamino.?-fluor - (tetrabiydro 2 . 1
N-(diphenylmethi%tne%%l-?l&o?3331-?62-#&18}89&?&%)‘1%h\}ﬂ%%lp%/ré%Pé(-lﬁjz-mzirligél?gﬁg-iﬁbxy)aniIine
(1.45 g, 2185 mmol) in THF (30 mL) and water (3c8rpatnpis added IN aqueous HC1 (5.69 mL, 5.69
mmol). The reaction ig,stiseg a4 &TJ%M@L@EJ&A&A&@Q&%@@Q,m-my&%t%pwaﬁtﬁd with

saturated aqueous NaHCO3 solution, saturated aqueous sodium chloride, dried over Na2S04, filtered

and evaporate¥) TheHeGHRs Yeptrmes B LR Ratgrhip Sitng Winpdmdddf #0Ac:hexane (1:1)
to offer the desired, DayLt tiscacpalitngeli@ubsigddaddtey isld)bMSt iina) BAG{NME )11, Preparation 87
Ethyl 542- fluorp-4-r: oxy):l-(tetral -2H- Ny 1)-1H-in Ie-l_ - carboxyl t The
title compound_{%%géﬁe%%gﬁg ﬁ%’% ééb%gtﬁgggg%é%gé% Lé?éger)gégrzaﬁﬁf% y _ %?ﬁ}%% 30.1 (M+H).
Preparatién sgﬁﬁm@d(mﬁéf?@wﬁmidbmﬁh@m%mﬂmwaé@z@ﬂeiﬁl@éﬁ%wawméwuﬁen of ethyl
5-(2-fluoro-4-nitsoghenexmoinitetiapmosaraid-wirane2nN) 38 Y Hbindazele Bcabheryaiadls g, 35 mmol)

in DCM (300 ';8dsm gd%/gl ;{nghﬁoE\%@%i%lgzqg%ﬁ(SO mL), and stirred at RT overnight. DCM is

evaporated. The residue ‘Is’partitione tweén € (800 mL) and 5% aqueous NaHCO3 (400 mL).
The organic layer is washed with saturated agqueous sodium chloride, dried over MgS0O4, and
concentrated. The residue is purified by silica ggl.colprghromatography eluting with

20 5-(2-Fluoro-4-nitrophenoxy)-1-{tetrahydro-2 H-pyran-2-y)-N-(tetrahydro-2 H-pyran-4-
vI)-1H-indazole-6-carboxamide
The solution of 5-(2-fluoro-4-nitrophenoxy)- 1-(tetrahydro-2 H-pyran-2-y1)-1 H-

indazole-6-carboxylic acid (0.5 g, 1.25 mmol), tetrahydropyran-4-ylamine (0.13 g, 1.25
minol}, EDCIE(0.24 g, 1.25 mmol), HOBT (0.17 g, 1.25 mmol), N-methylmorpholine (0.5

25  ml)in DMF (5 mL) is stirred at RT overnight. Then the reaction mixture is partitioned
with saturated aqueous NH4CI (20 mL) and EtOAc (50 mL). The organic phase is
separated, dried over MgSQy, and concentrated. The residue is purified by silica gel
column chromatography eluting with PE:EtOAc (1:1) to provide the product {0.49 g,
81.2% yield). MS (m/z): 485.1 (M+H).

30

Preparation 69



25PE:acetone (5:1) to afford the product (10.4 g, 86% vyield). MS (m/z): 346.1 (M+H). Preparation 89
Ethyl 5-(2-fluoro-4-nitrophenoxy)-1-methyl-1H-indazole-6-carboxylate The title compound is prepared
essentially pygheimatzesl of Preparation 11: 30MS (m/z): 360.1 (M+H). -3@-TRrepasatiand0
5-(2-Fluoro-4-nitrophenoxy)-1-methyl-1H-indazole-6-carboxylic acid To a solution of ethyl
5-(2-fluoro-4-nitrophenoxy)-1-methyl-1H-indazole-6- 5 carboxylate (1.19 g, 3.5 mmol) in THF/H20 (15
mL/5 mL) is added HUH (0.2 g, 8.3 mmol). After the reaction is stirred at RT for 2 hours, the solvents
are removed. The residue is acidified with 2N HCI to pH 5, and extracted with EtOAc (50 mL). The
organic phase is washed with saturated aqueous sétfium chloride, dried and concentrated to give the
product (1.1 g, 100% vyield). MS (m/z): 332.0 (M+H). 10 Preparatlon 91 tert- Butyl

5-(2-fluoro-4-ni enoxy)-d-met 1 1H 70l-6- rbam en3|
5-(2-fluoro-4-niEgghmenlcr})%/%_-%‘-1010 E )%’H wquarzag e-éil%% 5‘3(“ ;crligqgiéjﬁ. R‘\ﬁrow diphenyl
phosphoryl azide (0.91 g, 3.3 mmol) TEAIi%(@%)@,GS‘?@mmm)dﬁnd 4A molecular sieve (2.5 g) in
tert-butanol (50 mL) iﬁom%%t@@oafo@@xmmgmmﬁmﬁwﬁ1seggai§rﬁ}m¢ﬂp9?&ﬁln®tm filtrate is

concentrated. The residye is partitioned hetwe nsat rate dlu chl (40 mL) and
F0Re (100 MU RS S 1 L AP S A E A OB B ThOITERAAR s purifed by
silica gel columm.chraiatdgraghioengtintowt) Ridgcadetone: (4shlite :gmeiths E@mscmb:t (0.64 g, 47.9%
yield). MS (In/ Zelaélgg&gn(Md' mk%[%@%ﬁﬂ%ﬂrggen §i 74y @\Utﬁ@acﬂon mmmrﬁ is stirred at RT under

5-(4-amino-2-fluorophenoxy)-1-methy1-1H-indazol- 6%Icarbamate The title compound is prepared

essentially by fﬁ@fﬁ@%ﬁ%ﬁ%‘?‘ﬁ%‘ﬁ%a%%%@d FIRevEhRY- fstipn prdithe BlEaition 93

5-(5-(Benzyloxy)ndeftedtahiydio 2 rpye o dayil(p kbl d nelawsal ey py1sdin 2 - asingM+H). To a solution of
5-(benzyloxy)-6-bromo-1-(tetrahydro-2H-pyran-2-y1)-111- 30indazole (1.5 g, 3.87 mmol) in
1,4-dioxane (50 mL) is added 5-(4,4,5,5-tetramethyl- 1,3,2-dioxaborolan-2-yl)pyridin-2-amine (I g, 4.54
mmol), P&PP113)4 (200 mg, 173 -31- umol) Bisglr@82€c®3 (5 g, 10.6 mmol). After the reaction mixture

is stirred at reflux overnight, it is partgipg@{}}b@;we@srmﬁqf(mzmg) and saturated aqueous NHICI
column chromatograbhy SIHRG o BENMEOE P RaHe e ProdUGES(D 80 b on 5% yiec). MS
(m/z): 401.1 (MatHl)s wmmmueﬁmg 5&@@99&2@/}3}13 (7.39 g,28.2 mmol) and
loxy)'l'(te”ah%tﬂﬁ_z'é@%gﬂ%) '(%H(’:ii Qﬁ?}-%{ﬁﬁ%ﬁ&)}_riﬂiﬂé?ﬂm reaction mixture is stirred at
15 RT overnight, EtOAc (50 mL) and saturated agueous NHA;CI {30 mL.) are added. The

organic phasc is scparated, dried over MgSOy, and concentrated. The regidue is purified

by silica gel column chromatography eluting with PE:EtOAc (4:1) to provide the product

(5.0 g, 70.2% vield). MS (m/z); 303.0 (M+H).

20 Preparation 71
5-(Benzyloxy)-6-bromo- 1 (tetrahydro-2H-pyran-2-yl)-1 H-indazole
To a solution of 5-(benzyloxy)-6-brome-1 H-indazole (5 g, 16.5 mmol) in THF (30
mL) and DCM (30 mL) is added 3,4-dihydro-2H-pyran (3 mL, 32.8 mmol) and
methanesulfonic acid (I mL, 15.3 mmol). After the reaction mixture is stirred at RT for 2
25 hours, EtOAc (50 mL) and saturated aqueous NaHCO; are added. The organic phase is
separated, dried over MgSQy, and concentrated. The residue is purified by silica gel
column chromatography eluting with PE:EtOAc (4:1) to give the desired product (2.7 g,
42 2% vyield). MS (m/Z): 387.0 (M+H).

30 Preparation 72



ylcarbamate 10To a solution of 5-(5-(benzyloxy)-1-(tetrahydro-2H-pyran-2-y1)-1H-indazol-6-
yh)pyridin-2-amine (310 mg, 774 limo]) in THF (20 mL) is added di-tert-butyldicarbonate (250 mg, 1.13
mmol) and fieAdlembkssg 17 mmol). After the reaction mixture is stirred atiR T /igrz8ohosussolt is
partitioned between EtOAc (50 mL) and saturated aqueous NH4C1 (20 mL). The organic phase is
separated, dried and concentrated. The residue is purified 15by silica gel column chromatography
eluting with PE:EtOAc (3:1) to give the product (260 mg, 67.1% yield). MS (m/z): 501.2 (M+H).
Preparation 95 tert-Butyl 5-(5-hydroxy-l-(tetrahg/dro-2H-pyran-2-y1)-1H-indazol-6-yf|pyridin-2-
20ylcarbamate To a solution of tert-butyl “25-
5-(5-(benzyloxy)-1-(tetrahydro-2H-pyran-2-y1)-1Hindazol-6-yppyridin-2-ylcarbamate (260 mg, 519
umol) in EtOH mlz_g a&?_ -1OAC A %)_is added,Pd/C (100 mg, 10% wt) under N2. The resulting
mixture is dega%@ga %/OX ac&tg%hr(?%g?r?? a@fzﬁngd (\1/\)/i h%?{?%h giﬁ(.) an nezfréfgc |oﬁn|réln%§?£?e is stirred at
RT under 25H2 atmosphere for 6 hours. The reactishieamixture is filtered. The filtrate is concentrated to
give the product (206§ A3i6%6H4eHn MG rddd AL (MR Nro-2H-pyran-2-y])- 17 Preparation 96
tert-Butyl5-(5-(2-fluoro-4-nitrophengxy)-1-(tetr hydroTZH}fyran-aéiy%g-lH-i go;@)p,yri én-Z-yIcarbamate
The title compBUWEPIS EssenttiP Rt B atd Lokl ImIASH SrRYEpRattn YE 5 Ms (m/z): 550.2
(M+H). Préparaigon | /nierd B piithSa(b-{deamifto-24| RoTaphaenixyislciibtratnmarpbid-pyisn-2-y1)-1
indazol-6- yl)pyridin-2-vle | IS, prepe iall he method of
X{J{?éﬁl{xrﬁ}?gr%&?gﬁ?%gﬂ@%e iie, SR AgLISR zB?;Q %Iﬁﬁgxﬁﬁss(%é! ally byd

Preparation 38. MS reparation 98 10tert-But
1(5-(2-fluoro-AFHOPHER Oy B o dHZeH 6:J89- 5 pradofer - hearoBI A 60
5-(2-Fluoro-4-nitrp pheigexydlamn atyibbn(ikbrp Yt dzebd-y Ih<lfituine azalecthtbfeg add4@-mmol) in DCM
(15.6 mL) is added di-ten-hutyldicarbonate, (1.09. mL, 4.83 mmol). T ixture s sti r 30 mm.
HPLC shows 5 TasCOl T Ry e Sy e e AR R T o Ve
(5 mL) is Hldeghdthendbfodiotrigicobiedesiied rredneitdrTaanBasdestivtéd Yor @B iP8then filtered to give
the title compogpegs a solid (0.764 g, 48.9 %). Preparation 99
206-Bromo-5-(2-fluoro-4-nitrophenoxy)-1H-indazole To a 3000 mL flask is added
6-bromo-5-(2-fluoro-4-nitrophenoxy)-2-(tetrahydro2H-pyran-2-y1)-2H-indazole (250 g, 573.1 mmol)
followed by MeOH (1000 mL) and MeSO3H (1T2:F&ambn T¥2 mol) and heated to 50C for 14 hours.

Solid crystallizes,out of solytion. ,The MixiHse 18 fhen soplad/in B, Ehareaction mixtue is

concentrated 25 under vacuum at 45 C'to dryness to get solid. The solid is dilutéd with DCM (2000
mL) and t@ated with water (1000 mL) and BN HsB8HEB50 mL) until the pH is 8-9. The organic
layer is separated anththeotalvent fs(temovas)folleuwed iy -azepirape-vithiotuehaito-gire 195.6 g of the

yellow solid material, MS,(m/z). 3p4-0 M+ HkAORTePAraIRR 1% (30 mL) is added acety!
chloride (0.39 mL, 5.48 mmol) and K,COs (760 mg, 5.50 mmol). After the reaction
nrixture is heated to reflux for 30 min, H;O (20 mL) and EtOAc (30 mL) are added. The
20  organic phase is separated, washed with saturated aqueous NH4Cl, dried and concentrated
to give the product (1.7 g, 82.4% yield). MS (m/): 450.2 (M+H).

Preparation 74

N-(5-Hydroxy-1-{tetrahydro-2 H-pyran-2-y1}- L H-indazol-6-y1)-N-(tetrahydro-2H-pyran-4-

25 ylacetamide
To a solution of N-(5-(benzyloxy)-1-(tetrahydro-2H-pyran-2-yl)- 1 H-indazol-6-yl)-

N-(tetrahydro-2 H-pyran-4-yhacetamide (1.7 g, 3.78 mmol) in EtOH (100 mL) and EtOAc

(100 mL) is added Pd/C {1 g, 10% wt). After the reaction mixture is stirred at RT under

H; overnight, it is filtered and the filtrate is concentrated. The residue is purified by silica
30  gel column chromatography eluting first with PE:EtOAc (1:1) and then EtOAc to give the

product (1.2 g, 88.2% yield). MS (m/z): 360.2 (M+H).



6-Bromo-5-(2-fluoro-4-nitrophenoxy)-1-methy1-1H ulazo le -33- To a 4000 mL flask is added
6-bromo-5-(2-fluoro-4-nitrophenoxy)-1H-indazole (230 g, 653.2 mmol), DMF (3000 mL), and K2CO3
(135.41 g, 8.78gmetk The reaction mixture is cooled to 4.5 oC with arpiceiatebeotae mixture is
added methyl iodide (92.71 g, 653.19 nunol) and the reaction is allowed to stir for 20 min at the same
5 temperature. The reaction is allowed to warm to RT and stir for 13 hours. The reaction mixture is
monitored by liquid chromatography mass spectrometry. Additional methyl iodide (50 g) and NaHCO3
(33 g) are added and the reaction mixture is stirred at RT until the reaction is completed. The reaction
mixture is divided into two portions labeled (A) and7(%), and each one is quenched with water (I L)
followed by extraction with EtOAc (1 10 L) causing some solids to form. The combined solids from (A)
and (B) are collected by vacuum filtration to give 70 g of crude weight having about 90%
6-bromo-5-(2-fluoro-4- nitrophenoxy)-1-methyl-1H-indazole (which is the desired isomer) and 8%
6-bromo-5-(2- fluoro-4-nitrophenoxy)-2-methyRraMritigazéle isomers. This solid is then triturated with
1000 mL of DCM sl 358 mb-0f ek Ryernighiabont A4 hawrs)yTbesplidis Eaaelected by filtration
and rinsed with fresh DCM (100 mL) to gjv 55?51{8 of dgsi;)reqd material labeled (C). The mother liquor is
concentrated and labeled (D). The ogﬁg%‘é’?}gﬂ/g SRR A B 4Fe separated and concentrated. The
residues from (A) andlqB}@neaorfibhie b givd 185dafrcrtideasnalvdrdigmdolid-dabeléd (E). The
crude compoup ) i USEBMEAIR MEREhANY PEMS Sndiapnseldion i ehded into 3 portions.

600 g of silicaF%gl Is"mixed with each gortlon of solution, and then the silica gel mixture is loaded into

seven 2709 s ‘@r‘??p‘f;péé?ll’ﬁ’aﬁéé.( g PEREIB S PSR &re -0 aunpitn 4B system
starting with 25%cfiR Acxinbéxanes, $heEn kisewitched BecbQY@E RGN kexandtagive 62 g of the

desired compaung as.a yallow powder laheled (EL Afler 71uns, JGIR 815, SPI05. Bikgg ractions of
6-bromo-5-(2- uoto- 25 -nitrop endky}-f—m”ethy" PPl dazole an ’

6-bromo-B(2-fllisrsstivtirophidisd by sicagsinplupy shiymestarbmelpsing HestradtidiisEi éombined and
combined withimpther #ignerdR) fram dhe: preseduraidesssibed, ahoverta give 46 g itk mixture. The
mixture is dissolved in MeOH and DCM, mixed with 170 g of silica into the solution, and run on a 1.5 kg
column to give 10 g of a yellow powder as the desired product labeled (G). Total 30yield (55.5 g (C),
62 g (F), and 10 g (G)) is 127.5 g. -34- Prepafatiomatiod tert-Butyl 4-(5-(2-fluoro-4-nitroph
enoxy)-1-methy Lt lidagok-GitlobdiRyiazoleeh caborulen Lo il pupdshatiom flask equipped

with overhead agitation, a thermocouple, Sheating mantle, condenser, and subsurface nitrogen sparge

is added 154-dioxane {'%. 44C1 P FRAUAARPEPB LS S FHE BoRBH TS BafgE S WRiER (et tube). Next
6-bromo-5-(2- fliisoraA-Bitsopheraxy)-1-methyl-1H-indazole (595 g, 1.63 mol) is added and the
solution is purged with N2 again. tert-Butyl 4-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2-y1)-111-
pyrazole-l-carboxylate (717.02 g, 2.44 mol), potassium phosphate tribasic N-hydrate 10(689.8 g, 3.25
mol), and IX-His (di-tert-butylphosphino)ferrocBi$e¥#iPe §7 16.25 mmol) are added.Finally, Pc2(dba)3

(7.44 g, 8.13 mmeljisadded) The sohiiphisurged faihbymeangyihen-hpatedakeqe for 12 hours.
The reactjgn is not c lete and more Pd2(dba)3 (7.44 g, 8.13 m is added. The solution is again
heated a?goc for 3 ;}0%10%8 EANT s'(i{ﬁg}fdﬁé%%%é%}ﬁ“é étertﬁ%)#éliié?[?%%ﬁll%%? egfé 1en removed
(Buchig bath 1Btemye60 €} Ghdithd)residudiisaes dissulves dddtObihimedaie tpof DO\, Water (3 L) is
added and the'i‘ﬂ@%alﬁé!ﬁj@g&%{ﬁ?B%@E%Jﬂ%&iﬁ?&ﬂ&?ﬁd% ) isArigdhovRrniingS94, fitgred and

6

concentrated to a dark oll ). The matérial is not purified and is forward processed to the next

step. The mateFEPis vy Hé&ﬁ&‘&%‘f&’dﬂ&"&fﬁdséﬂaﬁ‘é Algsilex for 5 hours, S-bromo-2-
(2-fluoro-4-nitrefpftenoxigu-petbyl2 8-(inkdhpwazokd-iyldad IHbingarelpafddacr (tE20gkiained is

reprotected in Ep % neﬁg&f#g%eﬁﬁ@ﬁ Igtlh[i)a%/ é\%ﬁ’é"ﬁi é%‘%%&%%‘g%%&%&iﬁéﬂ? stirred at

5-(2-fluoro-4-nitr ’
reflux overnight, The reaction mixture is cooled and filtered, the filtrate is concentrated.

The residue is purified by silica gel column chromatography eluting with PE:EtOAc (2:1)
to give the product (1.9 g, 46.0% vield). MS (m/z): 4060.1 (M+H).

30 Preparation 78
6-(6-Methylpyridin-3-yi)-1-(tetrahydro-2 H-pyran-2-yl)- 1 H-indazol-5-ol



To a 22 L round bottom flask with overhead agitation, thermocouple, 1 L addition funnel, N2 purge,
and cooling bath is added a solution of crude
5-(2-fluoro-4woittejpleenxy)-1-methy1-6-(1H-pyrazol-4-y1)-1H-indazole (885 puit8ms0bsin DCM (6 L)
of. 25di-tert-butyldicarbonate (283.69 g, 1.30 mol) dissolved in DCM (350 mL) of is added to an
addition funnel. The solution is added dropwise over 48 mm. After the reaction is complete, DCM is
removed by rotary evaporation to give a dark oil. To the dark oil is added MTBE (2.5 L) and the oily
solution is cooled to about 0-5 C. The solution is seeded with material obtained in Preparation 98. After
seeding, crystallization is 30observed and the resuﬁi?rig slurry is stirred for 30-40 mm. The pale yellow
slurry is filtered over a polypropylene pad and the cake is washed with cold (0-5 C) MTBE (1.5 -35- L).
The solids are dried in a 40 C va oven overpight to.give th ir ro 43 g, 60% crude
yiokd) MS, (mr2y: 35410 DT T e S B S R e
therefore forwardllpiétesgeele 5P atforme itebOBUSA mL) and EtOAc (50 mL) is added
4-(5-(4-amino-24ftupraphgnexyl~lomethyls1 Hiipdazehnt ywhinkEipysascla by bexylatea Toa3

gallon tank is added tert-butyl o ) . ]

- 2-oro- RIS FeEme T s B AT s e pls0 o, 0526
mmol) folléwedsynigHE TO¢BeactipmmikReYG (REr6d ¢ ht0lierPdiCeamehRhi6big £5%tHRd/C). The mixture is
heated to 35 G,Rder BysIrageR §as,[96 7 BieWs. T Regeactian is then cooled to RT and allowed to stir

under hydrogen gas overnight, then is heated to 40 C under hydrogen gas for seven hours. An
additional 2 g Pd/C (1 g, 10% Pd/C and 1 g, 5% Pd/C) is added and stirred under hydrogen gas for
another hour and cooled to RT. The mixture isPagaintstirfod 15under hydrogen gas overnight and the

reaction is complgted. The mixture is filtered qver a combinatio EE(x).a0d. \Watmang paper. The
filtrate is conc?ﬁ?at?eﬂéo{g g%’l |1§)Ig’ljtl?§/n§/)éﬁ%)t§/{goq}%ﬁﬁ)g%%{ d?’ﬁ ;e{é%%%lel )%Il;lére ré@(gﬂo@ZOMethyl
2-0x0-1,28ihydropyridine-3-carboxylate To a fladkdpg@eided 2-hydroxynicotinic acid (10 g, 72 mmol),

concentrated H2SO4r{2 tle)c3pg MeQH{49Qmm ndediewad Lyntohenel BC@atatldierseaction mixture is
heated to reflux gvernig it@éa ean-Stark trap. After cooling to RT, the mixture is filtered and the
Sl Pt e

filtrate is conc e is dissolved in DCM (200 rnL), 25 neutralized with saturated
aqueous NaHCO3 to pH 7 and extracted with DCM (200 mL) for three times. The combined organic
phases are dried and concentrated to give thepqlgi%rggnpg@duct (8.2 g, 74% yield). MS (m/z): 153.9
(M+H). Preparation 104 30Methyl 1-(4-fluoropheny1 -2-oxo-_1,2-dih%/drop)grid,ine-3-carboxy|ate Toa
mixture of tethyl 2-ox0-]?f—lkl%?/‘&gbgﬁ'iaﬁﬁg!&éréﬁi skyHtL - ggazol-S-yloxy)aniline

The title compound is prepared essentially by the mcthod of Preparation 41.
MS (m/z). 335.1 (M-+H).

Preparation 81
20 [-{4-Bromo-2-fluorophenoxy}-2-fluoro-5-methyl-4-nitrobenzene
The title compound is prepared essentially by the same method of Preparation 75.
'H NMR (ds-dimethylsulfoxide (DMSO)) & 8.20 (d, 1H), 7.80 (d, 1H), 7.42 (d, 1H),
7.30(d, 1H), 7.10(d, 1H).

25 Preparation 82
4-(4-Bromo-2-fluorophenoxy)-5-fluoro-2-methylaniline
The title compound is prepared essentially by the method of Preparation 53, MS
(m/z): 315.8 (M+H),

30 Preparation 83
5-(4-Bromo-2-fluorophenoxy)-6-fluoro- 1 H-indazole



(6.0 g, 39 mmol), 4-fluorophenylboronic acid (16.3 g, 116 mmol), cupric acetate (14 g, 78 mmol) and
pyridine (12 g, 0.156 mol) in DCM (300 mL) is added 4 A molecular sieves (5 g). The reaction mixture
is stirred at¥d anemnight open to air. After the solids are filtered and washerrwitbveyaigisathe filtrate is
extracted with DCM (100 mL). The 5organic layer is dried over MgSO4 and concentrated. The residue
is purified by silica gel column chromatography eluting with PE:DCM (2:1 to 0:1) to give the product
(9.6 g, 100% vyield). MS (m/z): 248.0 (M+H). Preparation 105 10Ethyl '
2-(4-fluorophenyl)hydrazinecarboxylate To a solution of 4-fluorophenylhydrazine hydrochloride (2
g, 12.05 mmol) in THF (60 nal) is added DIPEA (621‘?'7L, 34.40 mmol), ethyl chloroformate (1.2 mL, 12
55 mmol) and 4-dimethylaminopyridine (0.16 g, 1.31 mmol). The mixture is stirred at RT for 4 hours.
The reaction is diluted with water a acted,with EtDAc, t ani¢ phase is,.15washed with
saturated aqueous fgai%?ﬁ%ﬁ‘i‘é*ﬁ é)r}%gg%%)\f}leor“ yﬁ‘%@ “an %%%ﬁ?ﬁgfé%&&ﬁ%%‘é’& lie 15 purified by
column chroméateyraphly isnveiticel ¢femel it oanrithendIei madHeE B BifdRs the title
iO(T pFolund (t%al%%qsi%fﬁggb %%ﬁ%é?@?%tﬁ.@%ﬁfg@ta&m @_l;_(ll_?é) fBaddelc_i _Thedd ;
-(4-Fluoropheny1)-2-me razine Toam e | (1. [ F alL) is added a
solution of eth§F%4? lﬁ58%%%%%8%%%0?%%%@@%%{’ga‘é% ﬂh%%‘l% mr‘?r-}fﬁs%ﬁ) mL) dropwise
under nitrdgersepaaictaisedt dvatiNaaiter thé Alddition diie iGhrivath iddanfidubd(@Ad thédhixture is 25
heated to 60 Cypygmights Theieacion 6 sacled andhapnchRdamivaler, e Riegipitate is filtered

and washed with EtOAc. The organic phase is separated, dried over Na2S0O4, and concentrated. The
residue is purifi€bf by HrSACERPIRIHBE R PBRT I URHG UHTA SR R RSACSPEI D £5'8098) 1541 the title
compound (1 gyaf400, yirlalyd M3 {raporatdil (MdHyidaoRreparatienilOTNE i filtered to offer
2-(4-fluorophenyl)-1.5-dimethy1-3:0x0-2,3-dihydro-1H-pyrazole-4-carhoxyl -3/- A mixture of
e nuoropher B Y iy o6 . .75
mmol), an@ aceltitingciettoSIVhthenS Giverb b ir At 1B vinedddiprsd disaitad PIslEtidRBthours. The
reaction is coolggligRd.exttactrhWith mINAE Nige: hbe.organicRkageis warshedwilnsaturated
aqueous SOdiL:{n g)rr_]llor'ccigg dried over Na,SO4 5 and concentrated. The residue is purified by column
chromatograp ’)’7/ ' O&él%luting with DCM:MeOH (from 150:1 to 60:1) to afford the title compound
(0.59 g, 49.5% yield). MS (m/z): 279 (M+H). Preparation 108
10(E)-2-(2-(4-Fluorophenyl)hydrazono)acetaldehyde A solution of 4-fluorophenylhydrazine
hydrochloride (1 g, 6 mmol) in THF (20 mL) isﬁp@@{ﬁgdyigla DIPEA (3 mL, 18 mmol). Then
oxalaldehyde (40% in water, 0.89 g, 6.0 mmol) in THF (10 mL) is.added_dropwise, in an ice-bath. After
the addition, the miktUPE TROsAT G AHORSF 90 RO ‘GUER éiaoo%%mgi’é%;y Yo ERAPARISH with Et0AC.
The 15 organic phasg&lis tivasietwith is ptupateticaguedyshsotkeuntiohdoridesdredo%er Na2S04 and
concentrated tQ,a %pg:tggo_cgrl&erﬁﬂe compound (0.97 g, 97% yield). MS (m/z): 167 (M+H). Preparation
109 20Ethyl 2-(4-fluorophenyl)-3-oxo-2,3-dihydropyridazine-4-carboxylate Crude
(E)-2-(2-(4-fluorophenyl)hydrazono)acetaldehyde (0.97 g, 5.8 mind) is dissolved in EtOH (50 mL), and
diethyl malonate (0.93 g, 5.8 mmol) and piperipiagt@igi®d, 2.0 mmol) are added. The mixture is
heated atjefluy ouerpight, Theeadian mixtueis (han cpoled. andconcentaled: Jis fesidueis
diluted Wi%h watet aRd extracted 25 with EXOAC twice. The cc}[mrbinedpgrganig extracts are dried over
Na2504 and concentrated. The residue is purifiéekbipebngmn chromatography on silica gel, eluting

The mixture of 5-(4-bromo-2-fluorophenoxy)-6-fluore-1-(tetrahydro-2 H-pyran-2-
yl)-1H-indazole (0.97 g, 2.37 mmol), benzophenone imine (0.64 g, 3.56 mmol), 4,5-
bis(diphenylphosphino)-9,9-dimethylxanthene (0.10 g, 0.075 mol), Cs,COz (1.16 g, 3.56

25  mmoly, Pds(dba)s (0.11 g, 0.12 mmol) in 1,4-dioxane (20 mL} is purged with nitrogen,
heated to 100 °C and stirred overnight. The reaction mixture is cooled to RT, extracted
with EtOAc, washed with saturated agueous sodium chloride, dried over Na,SOy, filtered
and concentrated (1.45 g). MS (m/z): 510 (M+H).



with PE:EtOAc (from 3:1 to 1:1), to afford title compound (0.26 g, 17% vyield of two steps) MS (m/z):
263 (M+H). 30Preparation 110 Methyl 3-(4-fluorophenylamino)-3-oxopropanoate -38- To a
solution of 4viiuareaniine (4.4 mL, 45 mmol) in acetone is added TEA (8.roay&bdrmmady@nd methyl
malonyl chloride (7.2 mL, 67 mmol). The mixture is stirred at RT for 5 hours and then concentrated.
After water (20 mL) is added, the residue is acidified with concentrated HC1 to pH 3. The precipitate is
collected by filtration and 5washed with PE to give the product (14.1 g, 100% yield). MS (m/z): 212.1
(M+H). The following compounds are prepared essentially by the method of Preparation 110: 1 Prep.
INo. Chemical name Physical data MS (ink (M+H'%_9t‘h 13-o0x0-3-( hen lamino) rosanoate 208 12 Eth
13- 4-fluor. henylainino)-3-oxo -no anoate Preparation 113 10Ethyl

1-(4-f|uorophenyl)-G-methy1-2-oxo-1,2-dihydrlplg g}g'{g)%-gécarboxylate To a solution of methyl
3-(4-fluerophenylamino)-3-oxopropanoate(10.1 g, 48 mmol) in EtOH (100 mL) is added

trans-4-methoxy-3-biiteeredortel® 4 -G sndsh 2dhayen3onNd Bindazdd7 enpnime mixture is heated

at reflux overnight and then concentrated. The residue is purified by silica gel column chromatography
eluting with 15PE: EtQAG¢franh 2¥ M Aontoreis 1) - arbded-(2(4- Quckb90. el £m/z): 276.1
(M+H). The following compouds,are repared epsentall b ihs meed 1 PreRatalion 413 Prep.
No. Chemical irame sica
5 ml)is added IN aqueous HCI (5.69 mL, 5.69 mmol). The reaction is stirred at RT for 2

hours. EtOAc is added and the mixture 1s washed with saturated aqueous NaHCO;

solution, saturated aqueous sodium chloride, dried over Na,SO,, filtered and evaporated.

The residue is purified by chromatography eluting with DCM then EtOAc:hexane (1:1) to

offer the desired product as a pale gel (0.53 g, 54% yield). MS (m/z): 346 (M+H).

10
Preparation 87
Ethyl 5-(2-fluorc-4-nitrophenoxy)- 1 -(tetrahydro-2H-pyran-2-yh)-1 H-indazole-6-
carboxylate
The title compound is essentially made by the same method of E’rcpération 75.
15 MS (m/iz) 430.1 (M+H).

Preparation 88
Ethyl 5-(2-fluoro-4-nitrophenoxy)-1H-indazole-6-carboxylate
To a solution of ethyl 5-(2-fluoro-4-nitrophenoxy}-1-(tetrahydro-2 H-pyran-2-y1}-

20 1H-indazole-G6-carboxylate {15 g, 35 mmol) in DCM (300 mL)} is added trifluoroacetic

acid (TFA) (30 mL), and stirred at RT overnight. DCM is evaporated. The residue is

partitioned between EtOAc (800 mL) and 5% aqueous NaHCO; (400 mL). The organic

laver is washed with saturated aqueous sodium chloride, dried over MgSQ,, and

concentrated. The residue is purified by silica gel column chromatography ehuting with
25  PE:acetone (3:1) to afford the product (10.4 g, 86% yield). MS (m/z): 346.1 (M+H).

Preparation 89
Ethyl 5-(2-fluoro-4-nitrophenoxy)-1-methyl-1 H-indazole-6-carboxylate
The title compound is prepared essentially by the method of Preparation 11:
30 MS (m~z): 360.1 (M+H).



data MS(m/z) (M+H) 114 Ethyl 1-(4-fluorophenyl)-5-methy1-2-oxo-1,2-dihydropyridine-3- carboxylate
276.1 115 Ethyl 5-methyl-2-oxo-I-phenyl-1,2-dihydropyridine-3- carboxylate 258.1 20Preparation 116

(2)-4-Aminapanirarsirdone To a solution of 2,4-pentanedione (20.0gp &rAmahpissvgaser (20 mL) is -
added 25% aqueous ammonia (13.2 mL, 0.2 mol) dropwise at RT. The mixture is stinvd at RT -39- for

2 hours. Then the solvent is removed to give the product (20.0 g, 100% yield) as a solid. 1H NMR
(Acetone-d5, 300 MHz): 1.88 (s, 3H), 1.88 (s, 3H), 2.8 (br s, | H), 6.54 (br s, 1H), 9.7 (br s, 11-1).
5Preparation 117 Ethyl 4,6-dimethy1-2-oxo-1,2-dihydropyrid ne-3-carboxylate A solution of
(Z)-4-aminopent-3-en-2-one (20.0 g, 0.2 mol) in drFHF (20 mL) is added to a solution of ethyl
cyanoacetate (22.6 g, 0.2 mol) and TEA (20.2 g, 0.2 mol) in dry THF (200 mL). The reaction mixture is
heated at reflux for 56 hours and then 10concentrated. The residue is kept standing at RT for 5 hours
and the precipitate is filtered and washed with EtOAc to afford the title compound (7.3 g, 19.9% yield).
MS (in/z,): 196.0 (M+H). Preparation 118 15Ethyparation 90

1-(4-fluoropheny1)-4,6dimeihiyd-2- ﬂ&ep%&oqghyﬂm&uﬂdf@p&%ﬁ@%&@a&ﬁlc uspension of ethyl
4,6-dirnethy1-2-oxo-1,2- d|hydro%rld|nc -3- carbox%l%te .0g,0.025 mol? 4- fluorophenylboronlc acid
)‘0

(10.7g. 0.077 mol), cLipRcAHRaE PPRT§2 39 KRG (e a R & Sholecular sieves
(5.0 g) in Z4-diexargd{(8Q1IML ki heated)at BAICHD A8 hdufsnThe stltdd &Del filtere® 6ff and the filtrate

s 20 concentrajegy T LESIREIR RTINS FIOAG COMLhond 2 Gl (0 ) The

precipitated solid Is’co tration an EtOAC to give the title product (1.2 g). The
EtOAc filtrate isesipaiatsHlitnioyiraldéntertthietndrid reshiah £ 1MW BY-silitk gel column

Chfomatograpf&yﬂéllﬁlﬁlglwm&&t@m :Meekt{4QiR0ul ydai givenanath ek posiarabpresuct (0.12 g),
2163(2:“2131:1?1 157 0%(? Is linyf;tl(é (é@%) yr%? g(\e%g-(l(_:?f Péggg{@*gﬁ)lw =
Preparation 91
tert-Butyl 5-(2-fluoro-4-nitrophenoxy)-1-methyl-1 H-indazol-6-ylcarbamate
The suspension of 5-(2-fluoro-4-nitrophenoxy)- 1 -methyl-1H-indazole-6-
carboxylic acid (1.1 g, 3.3 mmol), diphenyl phosphory! azide (0.91 g, 3.3 mmol), TEA
15 (0.33 g, 3.3 mmol) and 4A molecular sieve (2.5 g) in tert-butanol (50 mL) is heated at
reflux overnight. Then the solid is filtered off and the filtrate is concentrated. The
residue is partitioned between saturated agueous sodium chloride (40 mL) and BEtOAc
(100 mL). The organic phase is separated, dried and concentrated and the residue is
purified by silica gel column chromatography cluting with PE:acetone (4:1) to give the
20 product (0.64 g, 47.9% yield). MS (m/z): 403.1 (M+H).

Preparation 92
tert-Butyl 5-(4-amino-2-fluorophenoxy)-1-methyl-1 H-indazol-6-ylcarbamate
The title compound is prepared essentially by the method of Preparation 38.
25 MS (m/iz): 373.1 (M-+H).

Preparation 93
5-(5«(Benzyloxy)-1-(tetrahydro-2H-pyran-2-y1}- 1 H-indazol-6-yl)pyridin-2-amine
To a solution of 5-(benzyloxy)-6-bromo-1-(tetrabydro-2H-pyran-2-yl)-1H-
30 indazole (1.5 g, 3.87 mmol) in 1,4-dioxane (50 mL) is added 5-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yDpyridin-2-amine (1 g, 4.54 mmol), Pd(PPhs)4 (200 mg, 173



A suspension of ethyl 4,6-dimethy1-2-oxo-1,2-dihydropyridine-3-carboxylate (7.5 30g, 0.038 mol),
phenylboronic acid (14.1 g, 0.115 mol), cupric acetate (1.38 g, 0.008 mol), pyridine (7.5 mL) in
1,4-dioxanex8Qamilgiisskeated at 80 C for 96 hours. The solid is -40- filtemsciraffzogdhedltrate is
concentrated. The residue is partitioned with EtOAc (50 mL) and 2N HCI (70 mL), and the precipitate is
collected by filtration and washed with EtOAc to give the title product (2.95 g). The EtOAc solution is
separated, dried and concentrated. The residue is purified by silica gel column chromatography eluting
with 5PE:acetone (2:1) to give another portion of (0.3 g). (3.25 g, 31.2% vyield). MS (n/z): 272.0 (M+H).
Preparation 120  Ethyl -31-
5-(bromomethyl)-2-(4-fluoropheny1)-1-methyl-3-oxo-2,3-dihydro-1H-pyrazole-4- 10carboxylate To

a solution of ethyl 2-(4: nyl)-1,5-dimethyl-3:0x0-2.3-di Q- r -carboxylate (1.2 g,
4.3 mmol) and”éxzoo ?%%%%%t%?gﬁi%‘i@ %A%@(C;Dggr%h%)%%&rﬁ?no l?Iﬁ{QD]“%:lsl_\i/lgiyg(?agcﬁl%jé;ﬁcﬁ’l(\l-bromosuccinimide
(NBS) (0.9 g, 43 Higholitiin parééopustheneat ﬁ@Avf&%b&mxj reBEteh HRRURENE SR at RT
overnight. The mixtue isohRrqneeniyatpsand dhed esidadmpuriliied iy ailica Gehealiny o
fgjggngggggiﬁ;‘ﬁﬁ%ﬁ‘gﬁ %ﬁ%éﬁ%@%ﬁ&lﬁ%z NGNS APARERS:2 IS SO (13 gy 84% vield). MS
54(1H-pyréazol¢d 30CQnidthid )y R1@A-MbfophetylL (Miéthyl-3-0x0-2,3-dihydro-1H- pyrazole-4-carboxylate
To a solution of ethyl 5-(bromomethyl)-2-(4-fluoropheny1)-1-methyl-3-oxo-2,3-
dihydro-IH-pyrazole-4-carboxylate (1.3 g, 3.6 mmol) and 1H-pyrazole (0.25 g, 3.6 mmol) in THF (50
mL) and FLO (1 mL) cooled in an ice-water batffi&&i¥etf solid KOH 25(0.2 g, 3.6 mmol) in three

portions. After the-reaaiion(misturglisgriredmahiRfoav@inight 2thb-solhvedizis-teyhipyedinPhe residue is
purified by silica gel column chromatography elyting with PE:EtOAc (4:1) to give the product (0.87 g,

70% yield). MS (m/z): 345.1 (M+H). 30The following compounds are prePared, essentially by the
method ofPreparatior? mﬁup@w;‘éﬁérfhemﬁ@fﬁbbg%?émi&a?e{fwen%y )-1H-indazol-6-

2010/011538PEH{82009080640 il s NQmM S /2e{Mebi il PR Etid &=(4+-butyldicarbonate
fluorophenyl)-(ilz-srg?ntgyll‘- 3 ﬁ?&éﬁ@%ﬂm‘?ﬂhﬁﬂh mmol). After the reaction mixture is stirred
at RT for 3 hours, it is partitioned between EtOAc (50 mL) and saturated aqueous NH4Cl
(20 mL). The organic phase is separated, dried and concentrated. The residue is purified
15 by silica gel column chromatography cluting with PE:EtOAc (3:1) to give the product
(260 mg, 67.1% yield). MS (m/z): 501.2 (M+H).

Preparation 95
tert-Butyl 5-(5-hydroxy-1-(tetrahydro-2H-pyran-2-yl)- 1 H-indazol-6-yl)pyridin-2-
20 ylcarbamate
To a solution of rert-butyl 5-(5-(benzyloxy)-1-(tetrahydro-2H-pyran-2-yi)-1H-
indazol-6-yl)pyridin-2-ylcarbamate (260 mg, 519 umol) in EtOH (25 mL) and EtOAc (25
ml.) is added Pd/C (100 mg, 10% wt} under N». The resulting mixture is degassed by
evacuation and backfilled with nitrogen. Then the reaction mixture is stirred at RT under
25 Hj atmosphere for 6 hours, The reaction mixture is filtered. The filtrate is concentrated to
give the product (200 mg, 93.8% yield). MS (m/z): 411.1 (M+H).

Preparation 96
tert-Butyl 5-(5-(2-fluoro-4-nitrophenoxy)- 1-(tetrahydro-2H-pyran-2-yl)-1 H-indazol-6-
30 yhpyridin-2-ylcarbamate

The title compound is essentially made by the same method of Preparation 75,



0x0-2,3-dih droH 8azole-4-carbox late 364.1 Ethyl 2-(4-fluorophenyl)- | -methyl-3-oxo-5-(piperidin-1-
ylmethyl)-2,3-dihydro-IH-pyrazole-4-carboxylate 362.1 Preparation 124 Ethyl |
-(4-fluoropheamydgrbregmagpholinomethyl)-2-oxo-1,2-dihydropyridine-3-carbexylateésmbdawe of ethyl
1-(4-fluorophenyl)-5-methyl-2-oxo-1,2-dihydropyridine-3- 5 carboxylate (0.275 g, 1 mmol), NBS (0.2 g,
1.1 mmol), AIBN (40 mg, 0.2 mmol) in CCIl4 (20 mL) is heated at reflux for 3 hours. After the reaction
is cooled down, morpholine (0.088 mL, 1 mmol) and K2CO3 (0.14 g, 1 mmol) are added. The reaction
is stirred at RT for another 2 hours. The solvent is removed, and the residue is diluted with water (10
mL) and extracted with EtOAc (20 mL) twice. The cofibined organic phases are washed 10with
saturated aqueous sodium chloride, dried, and concentrated. The residue is purified by silica gel
column chrom g%r?I hgﬁlgﬂfmﬁﬁth DCM:MeOH (from 100:1 to 50:1, containing 0.5% 2 N NH3 in
MeOH), to afford the title’compound (0.17 g, 47% yield). MS (m/z): 361.1 (M-LFI). 15Preparation 125
Ethyl 2-(4-fluorophenylcarbarnoyl)-3-methylbut-2-enoate To a solution of 4-fluoroaniline (2 g, 18
mmol) in diethyl isopropylidenemalonate (10 gefappaebis added 1H-imidazole (0.25 g, 3.67 mmol).
The reaction mixture is stirred at 200, C under N2 for 3 hoyrs, After the reactiqn is cooled, silica gel is
acided 50The ML ISTbRHbPERC 4 SR GBY BT R AR QI LEPS kBRI PR EtoAc
(3:1) to give the product (1.85 g, 39% yielg)pkt8i(rfzlc@28812t¢M+H). Preparation 126 Ethyl
1-(4-fluoropheny) el psgnt lyrionyirinn Brappialc s mRa0f eyl
2-(4-f|uorophe;%carbamoa/l)-:%-methylbut-2-enoate (1.8579, 6.97 mmol) and N,N-dimethylformamide

dimethyl acet W?:ﬁ.df%%ﬁ@r) is stirred at 90 C for 90 mm. After the reaction is cooled, EtOAc (30

mL) and saturated A2- NH4C1 solution (20 mL) are added. The organic phase is separated, dried and

concentrated. The residue is purified by silica gr%l gpalt%%&chromatography eluting with DCM:MeOH

(10:1). The fractions containing product are concentrated, and the residue is mixed with ether to give
1.2 g of y&low sétiéRetigA-S filtdhedoahaitistsrgss- rmetbrltatdndesgricahtidtadrasiepurified again by
silica gel column chromatography eluting with RgvGMe@H (20:1) to give the product (500 mg, 26%
yield). MS (n/z): 276. +H). Preparation 1 K 10?E?th)§ . ”
2-(4-f|uoropheny1)-6-él hethy %% 55(5%6-1&% PSRRI R ApRYidie! f-indazole (1.56 ¢,

4,42 mimol) in DCM (15.6 mL) is added di-ters-butyldicarbonate (1.09 mL, 4.83 mmol).

The mixture is stirred for 30 min. HPLC shows the reaction is complete. The solvent is

15  removed under reduced pressure. Then MTBE (5 mL) is added. The solution is cooled
with ice water bath and stirred for 15 min, then filtered to give the title compound as a
solid (0.764 g, 48.9 %}

Preparation 99
20 6-Bromo-5-(2-fluoro-4-nitrophenoxy)-1H-indazole

To a 3000 ml. flask is added 6-bromo-5-(2-fluoro-4-nitrophenoxy)-2-(tetrahydro-
2H-pyran-2-y1}-2H-indazole (250 g, 573.1 mmol) followed by MeOH (1000 mL) and
MeSO;H (112.71 mL,1.72 mol) and heated to 50 °C for 14 hours. Solid crystallizes out
of solution. The mixture is then cooled to RT. The reaction mixture is concentrated

25 under vacuum at 45 °C to dryness to get solid. The solid is diluted with DCM (2000 mL)
and treated with water (1000 mL) and 5N NaOH (about 350 mL) until the pH is 8-9. The
organic layer is separated and the solvent is removed followed by azeotrope with toluene

to give 1935.6 g of the vellow solid material. MS (m/z): 354.0 (M+H).

30 Preparation 100
6-Bromo-5-(2-fluoro-4-nitrophenoxy)-1-methyl-1 H-indazole



To a suspension of 1-triphenylphosphoranylidene-2-propanone (3.18 g, 9.99 mmol) in THF (50 mL) is
added diethyl ketomalonate (1.74 g, 9.99 mmol). The resulting mixture is stirred at RT for 30 min to
give a cleargglugiem JHaen this solution is added to a solution of 4-fluoroplhemytikysraaingdydrochloride
(1.62 g, 9.96 mmol) hi EtOH:H20 15(30 mL:30 mL). After the resulting mixture is refluxed for 1 hour,
TEA (3 mL) is added and the mixture is stirred at reflux for another 1 hour. Then it is concentrated and
the residue is partitioned with saturated aqueous NH4C1 (30 mL) and EtOAc (30 mL). The organic
phase is separated, dried and concentrated. The residue is purified by silica gel column
chromatography eluting with PE-EtOAc (3:1) to give*the product (1.20 g, 43% 20yield). MS (m/z): 277.1
(M+H). Preparation 128 1-(4-Fluorophenyl)-2-oxo-1,2-dihydropyridine-3-carboxylic acid To a solution

of methyl 1-(4-fluoropheny1)-2-0x0-1,2-djh ridine-3- 25 carboxylate (10.0.g, 0.04 mol) in MeOH
(150 mL) and water ?é%am iS’ agc%é% lﬁla(%?—%/%%}é%%ézﬁnﬂo S).r %éurré%uﬁ?ﬁéygg%ﬂg%azrﬁﬁiture is stirred
at RT for 0.5 h@df. s\figd-riostods it islremoved; (el AMiktugedLadidfied witheoncentrated

aqueous HCI yptilawhite,sold Rriegipitates: The solid ingoltected v it ationand.washed with water
(5 mL) to give the desired product (8.7 ? 93% yield). MS %Jn/z : 234.Q (M+H). 30 -43- Prep. N o.

Chemical namEP/sicdl afa MSFITRNS Hy 1961014 BIISRIPREHTI9E £ BTHAEHR F8%0x0-2

,3-dihydros1 H-tamszale«d-Thehesctienacidl @64l 13@arm to RT and stir for 13 hours. The reaction

2-(4-Fluoropheyl):3:0x0: 2t By ARy HazING A GR ROV FAE e Lditional methyl
1-(4-Fluorophenyl 1:6imethy‘%-(?)%:)E?kzdihydro-gI)‘/arfi}cl?'i‘}’ne-3- Sc%rboxﬁ?c? acid 520811.? K%ZY

1-(4-Fluorophdfiifs-B & solithe et Colois-) 2reimldrais girracgon mixture is stirred at RT until

the reaction is completed. The reaction mixture is divided into two portions labeled (A)
and (B), and each one is quenched with water (I L) followed by extraction with EtOAc {1

10 L) causing some solids to form. The combined solids from (A) and (B) are collected by
vacuum filtration to give 70 g of crude weight having about 90% 6-bromo-5-(2-fluoro-4-
nitrophenoxy)-1-methyl-1H-indazole (which is the desired isomer) and 8% 6-bromo-3-(2-
fluoro-4-nitrophenoxy)-2-methyl-2H-indazole isomers. This solid is then triturated with
1000 mL of DCM and 750 mL of MeOH overnight {(about 14 hours). The solid is

15 collected by filtration and rinsed with fresh DCM (100 mL) to give 55.5 g of desired
material labeled (C). The mother lquor is concentrated and fabeled (D). The organic
layer from (A} and (B) are separated and concentrated. The residues from (A) and (B) are
combined to give 185 g of crude as an orange solid labeled (E).
The crude compound (E) is dissolved in MeOH and DCM, and then the solution is

20  divided into 3 portions. 600 g of silica gel is mixed with each portion of solution, and
then the silica gel mixture is loaded into seven 270 g size empty cartridges. Seven 1.5 kg
ISCO® columns are used with solvent system starting with 25% EtOAc in hexanes, then
it is switched to 30% EtQAc in hexanes to give 62 g of the desired compound as a yellow
powder labeled (F). After 7 runs, there are some mixed fractions of 6-bromo-5-(2-fluoro-

25 4-nitrophenoxy)-1-methyl-1H-indazole and 6-bromo-5-(2-fluore-4-nitrophenoxy)-2-
methyl-2H-indazole isomers. The fractions are combined and combined with mother
liquor (D) from the procedure described above to give 17 g of the mixture. The mixture
is dissolved in MeOH and DCM, mixed with 170 g of silica into the solution, and run on
a 1.5 kg columm to give 10 g of a yellow powder as the desired product labeled {G). Total

30 yield (555 g(C), 62 g(Fy, and 10 g (G))is 1275 g



carboxylic acid 133 4,6-Dimethy1-2-oxo-I-phenyl-1,2-dihydro-pyridine-3- carboxylic acid 244.0 134 *
54(1H-Pyrazol-1-yOmethyl)-2-(4-fluoropheny0-1-methyl-3- oxo-2,3-dihydro-1H-pyrazole-4-carboxylic

acid 135 **gd4orduniephenyl)-1-methy1-5-(morpholinomethyl)-3-0x0-2, 31/us2069/050640
dihydro-1H-pyrazole-4-carboxylic acid 336.1 136 2-(4-Fluorophenyl)-1-methy1-3

-0X0-5-(piperidin-l-ylmethyl)- 2,3-dihydro-1H-pyrazole-4-carboxylic acid 334.1 137
1-(4-Fluoropheny1)-5-methyl-2-o0xo0-1,2-dihydro-pyridine-3- carboxylic acid 248.0 138 5-Methy1-2-oxo-
1 -phenyl-1,2-dihydropyridine-3-carboxylic acid 230.1 139
1-(4-Fluoropheny1)-5-(morpholinomethyl)-2-oxo-1,24dihydropyridine-3-carboxylic acid

Preparation 101
tert-Butyl 4-(5-(2-flucro-4-nitrophenoxy)-1-methyl-1 H-indazol-6-y1}- 1 H-pyrazole-1-
carboxylate

To a 12 L round bottom flask equipped with overhead agitation, a thermocouple,

5 heating mantle, condenser, and subsurface nitrogen sparge is added 1,4-dioxane (7.44 L)
and water (1.67 L). The solution is purged with N, (inlet tube). Next 6-bromo-5-(2-
ﬂuoro-4-nitrophenoxy)—l—methyl—lH—indazole (595 g, 1.63 mol) is added and the solution
is purged with Ny again. rer-Butyl 4-(4,4,5,5-tetramethyi-1,3,2-dioxaborolan-2-y1)-1 H-
pyrazole-1-carboxylate (717.02 g, 2.44 mol), potassium phosphate tribasic N-hydrate

10 (689.8 g, 3.25 mol), and 1,1 -Bis (di-tert-butylphosphino)ferrocene (7.71 g, 16.25 mmol)
are added.Finally, Pdy(dba); (7.44 g, 8.13 mmol) is added. The solution is purged for 15
min and then heated at 60 °C for 12 hours. The reaction is not complete and more
Pdy{dba)s (7.44 g, 8.13 mmol} is added. The solution is again heated at 60 °C for 3
additional hours and the reaction is complete. 1,4-Dioxane is then removed (Buchi® bath

15 temp 60 °C) and the residue ts re-dissolved in 10 volumes (6 L) of DCM. Water (3 L) is
added and then the layers are scparated. The organic solution is dried over NaySOs,
filtered and concentrated to a dark oil (835 g). The material is not purified and is forward
processed to the next step. The material is about 60% desired product and about 40% 5-
(2-flvoro-4-nitrophenoxy)-1-methyl-6-(1 H-pyrazol-4-y1)-1H-indazole. The crude

20 obtained is reprotected in the next step. If is assumed that 50% of the crude product is the
5-(2-flucro-4-nitrophenoxy)- 1-methy1-6-(1H-pyrazol-4-yh)-1H-indazole,

To 2 22 L round bottom flask with overhead agitation, thermocouple, 1 L addition
funnel, N, purge, and cooling bath is added a solution of crude 5-(2-fluoro-4-nitro-
phenoxy)-1-methyl-6-( 1 H-pyrazol-4-y1)-1 H-indazole (835 g, 1.18 mol) in DCM (6 L) of.

25 di-tert-butyldicarbonate (283.69 g, 1.30 mol) dissolved in DCM (350 mL) of is added to
an addition funnel, The solution is added dropwise over 48 min, After the reaction is
complete, DCM is removed by rotary evaporation to give a dark oil. To the dark oil is
added MTBE (2.5 1) and the oily solution is cooled to about 0-5 °C. The solution is
seeded with material obtained in Preparation 98. After seeding, crystallization is

30 observed and the resulting shurry is stirred for 30-40 min, The pale vellow shurry is
filtered over a polypropylence pad and the cake is washed with cold (0-5 °C) MTBE (1.5



333.1 140 ** 1-(4-Fluoropheny1)-4-methyl-2-oxo-1,2-dihydropyridine-3- carboxylic acid 248.1 141
2-(4-Fluoropheny1)-6-methyl-3-oxo-2,3-dihydropyridazine-4- carboxylic acid 249.0 *: KOH is used as
the base. *wiia@bldsismed as the base. Preparation 142 PCT/US2009/050640
56-Methy1-2-o0xo-1-phenyl-1,2-dihydro-pyridine-3-carboxylic acid To a solution of sodium ethoxide
in DOH (prepared from sodium (0.5 g, 21.75 mmol) dissolved in EtOH (40 mL)) is added ethyl
3-ox0-3-(phenylamino)propanoate (4 g, 19.30 mmol) and trans-4-methoxy-3-buten-2-one (2 g, 19.98
mmol). After the reaction is stirred at reflux overnight, the mixture is concentrated. The residue is 10
partitioned between H20 (50 mL) and EtOAc (50 mi ?."’The agueous layer is acidified with concentrated
HC1 to a pH 3-4 and then it is extracted with EtOAc. The organic -44- extracts are dried and

trated. [I. [ ] ifi i - t ith DCM:MeOH
(25110 give 6 DISAULE a0 200 e M (S0 B o) Dmpnir e

1,5-Dimethy1-86x8-Xphenfa v BldMydre=z1 i 3t A6 4 -Ebg esiiel BBovs @ Rrithae o
1,5-dimethy1-359%gud-phamilcas MhydeasdHopytaz plecdse@rbaldehyde (2 g, 9.25 mmol) in water (100
mL) at 75 C is added a solution of KMnat (1.5 g, 9.49 mmol) in water (200 mL) slowly. After the
addition is complete, the reaction 10mixture is stirred at 75 C for another 1 hour. Solid KOH is added
to make the solution alkaline and the mixture Rsefilteaterdt WhHile it is hot. To the filtrate is added EtOH (10

mL) and EtOAC [0 k) Ihe@raanic RRase a-seReAleR ARd discalded-inemgueous.phase is
acidified with concentrated HC1 to pH 5 and extracted with EtOAc (60 mL) and DCM (60 mL). The

organic phases are combined, dried, and conc&ATSRY® give the title product 15(1.9 g, 88.46% yield).
MS (m/z): 233.1 (M+F) aBrepiaratiol i ddd et inyt-Buig HuGr b fieorglaiminopidroxgplepanhgehte To a
4-necked 10 L roynd botorm Hask, 15 4d4ed B M.L003 Bk)o s QIR WilGwed by THE
10 (6.5L)and Pd/C (21.65 g, 10% Pd/C and 21.65 g, 5% Pd/C). The mixture is heated to
35 °C under hydrogen gas for 2 hours. The reaction is then cooled to RT and allowed to
stir under hydrogen gas overnight, then is heated to 40 °C under hydrogen gas for seven
hours. An additional 2 g Pd/C (1 g, 10% Pd/C and 1 g, 5% Pd/C) is added and stirred
under hydrogen gas.for another hour and cooled to RT. The mixture is again stirred
15 under hydrogen gas overnight and the reaction is completed. The mixture is filtered over
a combination of GFF® and Watman® paper. The filtrate is concentrated to a slightly
yellow solid (446 g, 110% recovery).

Preparation 103
20 Methyl 2-oxo-1,2-dihydropyridine-3-carboxylate
' To a flask is added 2-hydroxynicotinic acid (10 g, 72 mmol), concentrated H,SO4

{2 mL) and MeOH (400 mL), followed by toluene (80 mL}. The rcaction mixture is
heated to reflux overnight with a Dean-Stark trap. After cooling to RT, the mixture is
filtered and the filtrate is concentrated. The residue is dissolved in DCM (200 ml.),

25 neutralized with saturated agueous NaHCO; to pH 7 and extracted with DCM (200 mL)
for three times. The combined organic phases are dried and concentrated to give the
desired product (8.2 g, 74% yield). MS (m/z): 153.9 (M+H).

Preparation 104
30 Methyl 1-(4-fluorophenyl)-2-0x0-1,2-dihydropyridine-3-carboxylate
To a mixture of methyl 2-0x0-1,2-dihydropyridine-3-carboxylate



20(111 g, 1.0 mol) and TEA (166 mL, 1.2 mol). Ethyl malonyl chloride (196 g, 1.3 mol) in DCM (500
mL) is added dropwise under N2 at 0-5 C (under ice bath) during 4 hours. After addition, the mixture is
stirred for 3@ on#aiothisgéemperature. Water (2 L) is added into the mixtureqyithe stssingabthis
temperature. The organic phase is washed with saturated NaHCO3, saturated aqueous sodium
chloride and dried over anhydrous Na2504. 25 The aqueous phase is extracted with EtOAc (2 x1 L).
The organic phase is washed with saturated aqueous sodium chloride and dried over anhydrous
Na2S04. After filtration, the combined organic solution is concentrated to dryness under reduced
pressure. The residue is washed with PE (1 L) to g?\ﬁé ethyl 3-(4-fluorophenylamino)-3-oxopropanoate
(230 g, crude yield 102%) as a yellow solid. MS (m/z): 226.1 (M+H). 30 Preparation 45 -45-

1-(4-Fluorophe -G methyl-2-o0xo-1.2-dihvdropyridine-3-cathoxylic.acid . . To afrnecked 3 L round
pottom flask, 1 e L LS e et 0 o, 617
mmol), sodiuny &tharidenGsednods enbif el inMeMEx)03obuieadded de’( XoBe25 mmol). The
miéture ig refl:j’%@.@sf@f @.5imw@acﬁ&eﬁﬁta&&qmyécﬁp%oI@«f&ﬁﬁ@%ﬁé}%%ctmﬂ?mhmﬁgi§ cgncentrated
under reduced pressure to remove the EtOH, The resjdue is diluted with, 70 L)and 1 M HO
(1500 mL). Th%P%gi%"Sf th‘%%lé‘%g b3} g&fgd%%ﬁff&w fﬁt?%é% )&&E’lel?(l:%%%lﬂ‘e%%ganic extracts
are washetl withgsaitulryadsatjud ous 3oghGaect lorden(h8d0 Tk yeddedioperfamiiydrbos 8462504 and

concentrated e e pie is. fritugat ' )gpl) at RT (10-15
C) for 1 hour. lﬁ%%{ ﬁrltgr%lg%%q%%ﬁv% ﬁfn%%éﬁ%%?ﬁjcﬂf % im{BLJ)éai% E{UQ tﬁé%&gé@d@’

1-(4-f|uoropheﬁ%‘?@iﬁf@tﬁ@ﬁﬁ’lﬁ%zﬁﬁ %ﬂ%pyridine-& carboxylic acid is obtained as a yellow solid
(85.3 g, 56% yield). MS (m/z): 248 (M+H). Example 1

15N-(3-FIuor_o-4-(1-methyI-6-(1H-pyrazol-4-y:&)-‘#léll-iggl§ 6%—5-yloxy)pheny1)-1-(4-
fIuorophenyl)-6-methyl-2-oxo-1,2-dihydropyr|dr| e-3-carboxamide To a 100 mL round bottom flask is
added teftutyl 4-(5-(4-amino-2-Ethyl 2-(4-fluorophenylhydrazinecarboxylate

ﬂUfr?lphen0§Y)'1‘m69ﬁ8yfals§lbhHﬁd&ZD' h@zowbh&ﬂrw@%m@hg«m b@x;ilka(t@g(hé(lasgn&@&gmmoll)), .
1-(4-fluorophenyl)-6-me -2-0x0-1,2-dihydropyridine-3-carboxylic acid (1.25.q,.5.07 mmol), EDCI
(1.489, 7.6 mmgl%%%f ﬁ@é@%%@gﬁ%%%%ma%ﬁ%ﬁié %ﬁglégggm B3I and then
D1PEA (1.47 mid, SdinmimbiniTdremdintufel is@lldbehtol stif tat RTtoveynighad TR rEmdtion mixture is
diluted into EtQAG.(309pl}aneivaRRedMith, seiurated.aqueass seolimihigride (ha R0 mL). The

combined aqueous 25 solution is extracted with EtOAc (1 x 100 mL) and then the combined organic
solutions 1246- SeHsiiorar NebuerRus et dHerdsrtiahratsdite Xy e P ESHd is purified on a
silica gel colurmheekiting wiphiIcM(Adland ehikOfuxddeph ionailE MekelutinnB) Dyratikrat from 100%

(A) to 80% (A)ﬁ%%:éﬁb@’ A9 t%‘LE@&%%‘é%%%%Xﬁéﬁpﬁ% 80,5% ield). MS (m/z): 199

fluoro-4-(1-(4- eny1)-6-methyl-2-oxo- ne-3-
5carboxamido}phdhbxy)-1-methy1-1H-indazol-6-y0-1H-pyrazole-1-carboxylate as a gold

20 Preparation 106
i-{4-Fluorophenyi)-2-methylhydrazine

To a mixture of LiAIH, (1.1 g) in THF (15 mL) is added a solution of cthyl 2-(4-
fluorophenylhydrazinecarboxylate (1.9 g, 9.59 mmol) in THF (10 mL) dropwise under
nitrogen in an ice-salt bath. After the addition, the ice bath is removed and the mixture is

25  heated to 60 °C overnight. The reaction is cooled and quenched with water. The
precipitate is filtered and washed with EtOAc, The organic phase is separated, dried over
NayS0s, and concentrated. The residue is purified by flash chromatography, eluting with
PE:EtOAc (B0:1 to 60:1) to afford the title compound (1 g, 74% yield). MS (m/z): 141
(M+H).

30 Preparation 107

Ethyl 2-(4-fluorophenyl}-1,5-dimethyl-3-0x0-2,3-dihydro-1 H-pyrazole-4-carboxylate



solid (2.20 g, 87% yield). MS (m/z): 653. (M+H), 675 (M+Na). To a round bottom flask is added
tert-butyl 4-(5-(2-fluoro-4-(l -(4-fluoropheny1)-
6-methy1-2vexanledrdibyedropyridine-3-carboxamido)phenoxy)-1-methyl- Jdancaaeisos4o
y1)-1H-pyrazole-1-carboxylate (1.92 g, 2.94 mmol) and DCM (50 mL) followed by 10tiethylsilane (1.88
mL, 11.77 mmol) and TFA (17.8 mL, 235.35 mmol). The reaction mixture is allowed to stir at RT for 1.5
hours. The solvent is removed and diluted into DCM (150 mL) and washed with saturated aqueous
NaHCO3 solution (2 x 100 mL). The organic solution is dried with Na2S04, and concentrated under
reduced pressure to give a solid material. The solidf s purified on a silica gel column eluting with DCM
(A) and a 1510% MeOH in DCM solution (B), gradient from 100% (A) to 75%(A):25%(B) over 70 mm,
held at this 75:25 ratip for 15 mi ive the title.co und as an off-whjte solid. T lid is dissolved
ot EXOH (30 mLy foMSE By & S EEee e e e Bt S SR  white
solid to precipitettyTHenstlid 20filtdrétiroveD saBLetstie psishife] land trasmed) withagistilieaWater (3 x 15
m%)d far g 7ried,7i%gi/9ai@%4)q@ﬁ gt‘%%@}raqf%hgosﬁ(ﬁ)l\eﬂf&&l@h@%m gh@emﬁai&kgv@ﬂnmlg%@dv@&an off-white
solid (1.27 g, o yield). m/z): .8 (M+H). ) . Example

(3. orc 4 08 BT P BT LS A S A PR ey NSO
25fluorophienydydaametityd:@iotelrRidibydpopiind hye:Gurarlbbrxamaidgraply on silich ¢, L round bottom
flask is equippgd,with, oy eiEeAgasiiHon, ARIMAcHUR Sraltha dheRUFgRNIRI TRty
4-(5-(4-amino-2-fluorophenoxy)-1-methy1-1H-indazol-6-y1)- 1H-pyrazole-1-carboxylate (404 g, 954.08
mmol) is dissoffetqmisfAvS 1y and’81iF§8d 5to the flask. DMF (1 L) is used to rinse the flask.
1-(4-Fluoropheny1)-6-methyl-2-oxo- 1,2-dihydropylidine-3-carboxylic acid (259.46 g ,1.05 mol) and
EDCI (228.63 g, 1.19 mol) are added and it i:nprinse é%ﬁ/\zigg DMF (500 mL). Then HOBt (189.94q, 1.24
mol) is added and it is again rinsed in with D EQ% mL). Finally, DIPEA is slowly added (184.97 g,
1.43 mol)!0rhe dark solution is fher-§tiffeblearronwybhiaioaeresialdtyde 20 10 L bottom outlet flask is

added DI water (3 L) 28 26MA3-flobheraslien mixiuie s now eddns anddt is irseddn with DCM (1
L). The organic layer is separated, washed wéth Dl waé?r 3 éégL} gri%gg?v_er Na2 %4 filtered, rinsed
solids with DCRItAIEBRASHIPAREN & Fitart® BN (7Y rEdaldelies T re I e solution is
stirred for 1 hotif. iiine! piro@HE (@ fysfalliz eddoditirTvesnixtr &dsbedn cefitrabedddinathee portion of EtOAC
(2 15 L) is addgd. and; caneaniraediosiameve alblatisuRGM, BIAACERG wis) BROWTRE (3 L) are

added to the residue and the solution is stirred in an ice bath for 1 hour, The tan slurry is filtered using
a polypropylerfEgsais Pha saxeshedindE Jamon s Bem 0808 A9 dhd ightieaestid & dried overnight
in the vacuum @vesmatd0 (C i0givadbadr dde arapueid(3537 @) ITheytndglevisro¢dutt is7purified by silica
gel column ch(r&pﬁ graphy 20 eluting with (50% EtOAc (50%):35% DCM (35%): n-heptane (15%)) to
give the pure desired product tert-butyl 4-(5-(2-fluoro-4-(1-(4-fluoropheny1)-6-methyl-2-oxo-1,2-
dihydropyridine-3-carboxamido)phenoxy)-1-methyl-1H-indazol-6-y0-1H-pyrazole-1- carboxylate (424
g, 68%). MS (m/z): 651.0 (M-I-1). tert-Butyl 4-pasferfli@rosd-(1-(4-fluoropheny1)-6-methyl-2-oxo-1,2-

25dihydropyridine-3-carb i henoxy)-1-methyl-1H-indazpl-6-y1)-1H-pyrazole-1- -48-
carboxyl g (423.9 g, 653?@3{%%%’8%%f\%é?i‘?ﬁ%é&y&fffﬂrf_ €lel—’lléflgfi'ﬁa %% 74 N, 799.99 mL, 4
59 mol) is added and tuded@ticR-{4-Faeet aty BBy fomb)howldthale (A8 Tgatonomixiure is heated to
45 C and DCM{d 3.k 1§ BRYSAsAIE] NG &&Hﬁ%&ﬁ@ﬁ@:‘%@@ s deatpdia %e@aqlp(@.w (2L)is

added. After 3 hours, DCM (2 L) is added 5 followed by HC1 in MeOH (4.5 N, 721.67 niL, 3 25 mol).
After another 48tmid, TEN (FL3998€ 1T AEGHE( BERC D BPhol S8R mid)S Feti MneoH (1.5 L) are
added. The reagtiancsoklitinndsishendheatettac60 The Adtriud b dilse AMED M {2rlshiscaddee and 10 min

jater DCM 1 L[5 298 (1WA LS D MERK L N o £ Ul LG hgts, the reaction is
complete. he reaction mixture is concentrated to about 1/3 volume. Me ]

concentrated. The residue is purified by column chromatography on silica gel, eluting

with PE:EtOAc (from 3:1 to 1:1), to afford title compound (0.26 g, 17 % yield of two

steps) MS (m/z): 263 (ML)

30 Preparation 110
Methy! 3-(4-fluorophenylamino)-3-oxopropanoate



10(2 L) is added and the solution is concentrated to a thick slurry. Again, MeOH (2 L) is added and the
mixture is concentrated to a thick slurry. The slurry is cooled to about 10- 15 C and then filtered. The
solids are washaehwitis3eOH. The solids are placed in a 55 C vacuum ovemfor@aedm give the
desired product N-(3-fluoro-4-(1-methy1-6-(1H-
pyrazol-4-y1)-1H-indazol-5-yloxy)phenyl)-1-(4-fluorophenyl)-6-methyl-2-oxo-1,2-
15dihydropyridine-3-carboxamide hydrochloride (377 g, 92.8%). MS (m/z): 551.0 (M-H). Toa22L
round bottom flask equipped with mechanical stirring under nitrogen is added
N-(3-f|uoro-4-(1-methy1-6-(1H-pyrazol-4-y1)-1H-in‘ég‘zol-S-yloxy)phenyl)-l-(4-
fluoropheny1)-6-methyl-2-oxo-1,2-dihydropyridine-3-carboxamide hydrochloride (367 g, 0.62 mol)

followed by DCM (7. 31&!_30%11% l\{v%tﬁ—rfgﬁ%gi 1@(51%@31%1%3 éél%‘l‘g%‘ “13"‘?“']‘5%3%5 d%QﬁdQ%gi @nd the mixture

is stirred at RT for 30 min. The pH Is che d fouhd't about he mixture 1s filtered over
polypropylenehé7saHid) ard mstiadteglamd Plesdd (htomals 17 et bbrtoriesks fizedstwater/MeOH

solu:]iog (Z-ﬁ ;iégjfafdsiﬁgfﬁ%}ﬁhﬁgglgwméﬁt@ftgae@f& %Qtéﬂiﬂ%o-ﬁligjjﬁuﬁdé@tﬁﬁ%ﬁdﬁﬁ@ thse Csolids a_reh
washed wit \water/Me olids are placed in g vacyum oven at overnight.
The 2airet wolbHAG AL S7 ST drati VPP B E10% HACEN lery), TOA
(ThermogravimethedarigySis)/ RS Cifd ffedecttial Scarbiitg caldritdStiy)yshbls aldoti 17 wt % free water
and 10-11 wt% volatile loss at the melt. The solids are dried at 55 C in a vacuum oven with a N2
sweep for 3.5 hours (354.7 g, about 109% mass recovery, NMR shows about 9.3 wt % DCM). No free
water is preseﬁ?’%@%&’r‘ﬁlﬂ%W@i&ﬁ%@?@@ﬁ*ﬁ%Wé@ﬁ'&é’éﬁ?\%?%iﬂfﬁé@@%‘pn 1%he jet mil
(AlietTm 0101 piepa glove bag is assem lled inglide a walk in hood and hookesltipatadd? tg a 100 Ib
header. The inlgtpusher nozzle is adjus ed Tof MaXimum draw and max ni¥d gen feiwH3 introduced
into the mill. Prékkure readingéalé-noted(pls:80pshopiopstietaozzle and 85 psii@n both grind nozzles.
The starting mdtéyial (353hy) 39 Gtowdy ferd kanine) rhilliedetpanogping tol empty2#id receiver sock as
needed. The total milling time is 22 min and 25 second. The calculated feed rate is 15.8 g/min (353.4
grams divided by 22.42 min) The milled matefigh{33R.f 19395%) is obtained with 17.7 g loss. Particle
size analysis result of the milled material is d90 of 4.6 microns. TGA/DSC indicates about 11.4 wt %
votatios Abthe melt SHA IR (EVIGEY LSO S50 SR SFBEA LRI AISO) 8 17,94 (or
S, 1 H), 11.88 (s, 1H)[Bas4dl¢dpd of detiyHiz{4-Hpré i (bnspd)3)o-8100mmosie( 19); 7.986 (s, 1 H), 7.94 (d,
2= 2212 LWl EOIE 26 i ) Mk B HINT AT EA0 (0t & 82,0 180 H 882 1z
1 H), 6.65 (d, J= 7.49 Hz, 1 H), 4.04 (s, 3 H), 2.03@, 3'H). LC/MS: (M H) 553.1. Anhydrous Crystal
Form Preparatidf @8%6 1Eml BretdH s Sudaer 1215917 BrtiRapevaigdsolet into a 20 mL vial. The
sample is heateadmitdd. Wi stiting poitftysihaiRalids slamieidissalvephd dhengwstispension forms
followed by a whi ipitate,. The,. ple is cooled T while bei irred. . all sample of the
slurry is tgien\%%%(gét%fg an %H\?V%'jigggﬁ%f ﬁl%l %%%r?gl\{ :as/ﬁ?’éﬁ@%%gs{g{%}l? 7a%r':liclj proves to be an
ethanol solvatébitIGA. To the 20remaining suspension, 10 mL of heptane is added and then heated
to boiling. The measured temperature is monitored at 70.8 C until the volume has been reduced to 10

mL. When the temperature starts tq rise, the heat is remqved and the slurry stirred at RT overnight.
The soli is ool 57 VAU HRSAAER A G A e PR A Mo, resuling n
77% recovery. TheJcrystalIine form shows a weight loss of 25 0.17% from 25-238: it TGA. The

~ form's onset ofmeliing is 247.8 'C. Example data
N-(3-Fluoro-4-omethy1-6-(1H-pyrazol-4-y1)-1H-indazol-5-yloxy) phenyl)- 1-(4-MS(m/z)

fluoropheny1)-4, 6-dimeth -dihydropyridine-3-carboxamide 30methangstlfonate To a
solution of 3-fluprp-#-FH¥h ‘tﬁ@ﬂ?ﬁ@‘?—]ﬁw}ﬁ?g’;%’%%zgm‘lM&EEY—‘%E’WB‘%})%ﬁTIine (368.mg, 927.8 umol)

and 1-(4-fluotepheryl)-4.6-dimethyl-2-oxo-I2—diiydropyrigine-3-carboxylicacid{360-mg, 1.15
mmol) in DMFF (84nL) is aldeH PRy ﬁz“’x";‘;ﬁ?;ﬁiﬁ'Myd?‘)py”dme'ﬁ 2581

20 Preparation 116
(Z)-4-Aminopent-3-en-2-one
To a solution of 2 4-pentanedione (20.0 g, 0.2 mol} in water (20 mL) 1s added
25% aqueous ammonia (13.2 mL, 0.2 mol} dropwise at RT. The mixture is stirred at RT



5 (130 mg, 0.962 mmol), EDCI (180 mg, 0.939 mmol) and N-methylmorpholine (0.5 mL). After the
reaction mixture is stirred at 60 C overnight, it is partitioned between EtOAc (50 mL) and saturated
aqueous Nk (301mi9. The organic phase is separated, dried and congenikaiads#eqesidue is
triturated with EtOAc (5 mL) and the solids are collected by filtration to give
N-(3-fluoro-4-(1-methyl-6-(1H-pyrazol-4-y1)-1H-indazol-5- _
10yloxy)phenyl)-1-(4-fluoropheny1)-4,6-dimethyl-2-oxo-1,2-dihydropyridine-3- carboxamide as the
desired product (230 mg, 43 7% yield.) MS (m/z): 567.2 (M+H). To a solution of
N-(3-fluoro-4-(1-methy1-6-( IH-pyrazol-4-y1)-1H-im§§20|-5-
yloxy)phenyl)-14-fluorophenyl)-4,6-dimethyl-2-oxo-1,2-dihydropyridine-3- carboxamide (230 mg, 0.406
mmol) in acetone (10 mL) is 3gde MeS03H (39.mg, 1 0.40%1 r@c)? Afterthe. reaction is stirred at RT
for 05 hour, 1 O A T AR cr T G L el
N-(3-fluoro-4-(ahdethl NSIR (499{vBrdh- 400 MHz): 1.88 (s, 3H), 1.88 (s, 3H), 2.8 (br s, 1H), 6.54 (br
y1)-1H-indazol:5#oxy) phienyd)- 1-(4-fluoropheny1)-4,6-dimethyl-2-oxo-1,2-
dihydropyridine-3-carboxamide methanesulfonate (250 mg, 92.9% yield.) MS (m/z): 567.2 (M+H). 20
The following compounds are prepared essentially by the method of Example 3 with the except* on
that in certain cases the freebase is generate@rarganot H& salt: Ex. No. Chemical name Structure

Physical data MS(m/z)(M+tfy; 4 RdmBinNeGhemiGal Rame Slusiye Rhysical data MS(m/z)(M+H)
>33.24 A solution of (Z)-4-aminopent-3-en-2-one (20.0 g, 0.2 mol) in dry THF (20 mL) is
added to a solution of ethyl cyanoacetate (22.6 g, 0.2 mol) and TEA (20.2 g, 0.2 mol) in
dry THF (200 mL). The reaction mixture is heated at reflux for 56 hours and then
10 concentrated. The residue is kept standing at RT for 5§ hours and the precipitate is filtered
and washed with FtOAc to afford the title compound (7.3 g, 19.9% yield). MS (m/z):
196.0 (M+H).

Preparation 118
15 Ethyl 1-(4-fluoropheny}-4,6-dimethyl-2-0x0-1,2-dihydropyridine-3-carboxylate
A suspension of ethyt 4,6-dimethyl-2-ox0-1,2-dihydropyridine-3-carboxylate

(5.0 g, 0.025 mol), 4-fluorophenylboronic acid (10.7 g, 0.077 mol), cupric acetate (1.33
g, 0.007 mol), pyridine (6.86 mL), and 4 A molecular sieves (5.0 g) in 1,4-dioxane (30
mL) is heated at 80 °C for 68 hours. The solids are filtered off and the filtrate is

20  concentrated. The residue is partitioned with EtOAc (50 mL) and 2N HCE (70 mL). The
precipitated solid is collected by filtration and washed with EtOAc to give the title
product (1.2 g). The EtOAc filtrate is separated, dried and concentrated. The residue 1s
purified by silica gel column chromatography eluting with PE:EtOAc:MeOH (40:20:1) to
give another portion of product (0.12 g), {1.32 g total, 17.8 % yield). MS (m/z): 290.1

25 (M+H).

Preparation 119
Ethyl 4,6-dimethyl-2-0xo0-1-phenyl-1,2-dihydropyridine-3-carboxylate
A suspension of ethyl 4,6-dimethyl-2-ox0-1,2-dihydropyridine-3-carboxylate (7.5
30 ¢ 0.038 mol), phenylboronic acid (14.1 g, 0.115 mol), cupric acetate (1.38 g, 0.008 mol),
pyridine (7.5 mL) in 1,4-dioxane (80 mL) is heated at 80 °C for 96 hours. The solid is



1-(4-Fluoropheny1)-6- methyl-N-(4-(1-methyl-6- (1H-pyrazol-4-y1)- IH- indazol-5-yloxy)pheny1)-2-
0x0-1,2-dihydropyridine- 3-carboxamide methanesulfonate 41110 10- 01100 ,8 5
N-(3-Fluorowle(1emethyis6- (1H-pyrazol-4-y1)-1H- indazol-5-yloxy)phenyBeGrus2009/050640
methy1-2-oxo-1-phenyl-1,2- dihydropyridine-3- carboxamide methanesulfonate 0 4N .IP 9 0 535.1 6
N-(3 -Fluoro-4-(1-methy1-6- (1H-pyrazol-4-y1)-111-

_40-

filtered off and the filtrate is concentrated. The residue is partitioned with EtOAc (50
mL) and 2N HCI (70 mL), and the precipitate is collected by filtration and washed with
EtOAc to give the title product (2.95 g). The EtOAc solution is separated, dried and
concentrated. The residue is purified by silica gel column chromatography eluting with

5 PE:acetone (2:1) to give another portion of {0.3 g). (3.25 g, 31.2% vield). MS {m/2): 272.0
{M-+H).

Preparation 120
Ethy! 5-(bromomethyl}-2-(4-fluorophenyl)-1-methyl-3-0x0-2.3 «dihydro~ 1H-pyrazole-4-
10 carboxylate
To a solution of ethyl 2-(4-fluorophenyl}-1,5-dimethyl-3-0x0-2,3-dihydro-1H-
pyrazole-4-carboxylate (1.2 g, 4.3 mmol} and azobisisobutyronitrile {AIBN) (0.09 g, 0.06
mmol) in DCM is added N-bromosuccinimide (NBS) (0.9 g, 4.3 mmol) in three portions
at RT. The resulting reaction mixture is stirred at RT overnight. The mixture is
15 concentrated and the residue is purified by silica gel column chromatography eluting with
PE:EtOAc (4:1) to give the product as a white solid (1.3 g, 84% yield). MS (m/z) 357.0
(M-+H),

Preparation 121
20 Ethyl 5-((1H-pyrazol-1-yDmethyl}-2-(4-flyorophenyl)- I -methyl-3-0x0-2,3~dihydro- 1H-
pyrazole-4-carboxylate
To a solution of ethyl 5-(bromomethyl)-2-(4-fluorophenyl)-1-methyl-3-o0x0-2,3-
dihydro-1H-pyrazole-4-carboxylate (1.3 g, 3.6 mmol) and 1 A-pyrazole (0.25 g, 3.6
mmol) in THF (50 mL) and H»O (1 mL) cooled in an ice-water bath is added solid KOH
25 (0.2 g, 3.6 mmol) in three portions. After the reaction mixture is stirred at RT overnight,
the solvent is removed. The residue is purified by silica gel column chromatography
eluting with PE:EtOAc (4:1) to give the product (0.87 g, 70% yield). MS (m/z): 345.1
(M+H).

30  The following compounds are prepared essentially by the method of Preparation 121:

| Prep. | Chemical name | Physical data |




indazol-5-yloxy)phenyl)-4,6- dimethy1-2-oxo-1-pheny1-1,2- dihydropyridine-3- methanesulfonate
carboxamide H . 410-N N NN O 0 10 549.1 7 N-(3 -Fluoro-4-(1-methy1-6- (1H-pyrazol-4-y1)-1H-
indazol-5-ylgxy dakemyit}s2-(4- fluorophenyl)-1,5-dimethyl1-3- oxo-2,3-dihyererispyiaseie-
4-carboxamide methanesulfonate 4 c NN 0 9 T 556.2 8 N-(3 -Fluoro-4-(1-methy1-6-
(1H-pyrazol-4-y1)-1H-

10

15

20

25

41-
No. MS{m/z )M+
122 Ethyl 2-(4-fluorophenyl)-1-methyl-5-(morphohinomethyli)-3- 364.1
0x0-2,3-dihydro-1 H-pyrazole-4-carboxylate '
123 Fthyl 2-(4-fluorophenyl}-1-methyl-3-0xo-5-{(piperidin-1- 362.1

ylmethy])-2,3-dihydro- 1 H-pyrazole-4-carboxvlate

Preparation 124

Ethy! 1-{4-fluorophenyl)-5-{morpholinomethyl}-2-oxe-1,2-dihydropyridine-3-carbox ylate

A mixture of ethyl 1-(4-fluorophenyl)-5-methyl-2-0xo-1,2-dihydropyridine-3-
carboxylate (0.275 g, 1 mmol), NBS (0.2 g, 1.1 mmol), AIBN (40 mg, 0.2 mmol} in CCl,
{20 ml) is heated at reflux for 3 hours. After the reaction is cooled down, merpholine
(0.088 mL, ! mmol) and K,;CO5 (0.14 g, 1 nunol) are added. The reaction is stirred at RT
for another 2 hours. The solvent is removed, and the residue is diluted with water (10
mL) and extracted with EtOAc (20 mL) twice. The combined organic phases are washed
with saturated aqueous sodium chloride, dried, and concentrated. The residue is purified
by silica gel column chromatography eluting with DCM:MeOH (from 100:1 to 50:1,
contgining 0.5% 2 N NH; in MeOH), to afford the title compound (0.17 g, 47% yield).
MS (m/z). 361.1 (M+H).

Preparation 125
Ethyi 2-(4-fluorophenylcarbamoyl)-3-methylbut-2-encate
To a sotution of 4-fluoroaniline (2 g, 18 mmol) in diethyl isopropvlidenemalonate
(10 g, 50 mmol) is added 1 H-imidazole (0.25 g, 3.67 mmol). The reaction mixture is
stirred at 200 °C under N, for 3 hours. After the reaction is cooled, silica gel is added.
The mixture is loaded onto a silica gel column, and eluted first with PE and then
PE:EtOAc (3:1) to give the product (1.85 g, 39% yield). MS (m/z): 266.1 (M+H).

Preparation 126
Ethyl 1-(4-fluorophenyl)-4-methyl-2-oxo-1,2-dihydropyridine-3-carboxylate
A mixture of ethyl 2-(4-fluorophenylcarbamoy}-3-methylbut-2-enoate
(1.85 g, 6.97 mmol) and N,N-dimethylformamide dimethyl acetal (5 mL, 37.45 mmol)} is
stirred at 90 °C for 90 min. After the reaction is cooled, EtOAc (30 mL) and saturated



indazol-5-yloxy)pheny1)-2-(4- fluoropheny1)-3-oxo-2,3- dihydropyridazine-4- carboxamide
methanesulfonate 4110 . 0 0 9 -s-0 8 540.2 9 N-(3-Fluoro-4-(1-methy1-6- (2-methylpyridin-4-y1)-1H-

indazol-5-ylgxy yahemiklsl-(4- fluorophenyl)-6-methyl-2- oxo-1,2-dihydropytighingsds aashmxamide
methanesulfonate ISO 1411 N 0 S? To 578.1 -52- Ex. No. Chemical name
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NH4Cl solution (20 mL) are added. The organic phase is separated, dried and
concentrated. The residue is purified by silica gel column chromatography eluting with
DCM:MeOH (10:1). The fractions containing product are concentrated, and the residue
is mixed with ether to give 1.2 g of yellow solid which is filtered and discarded. The

5 filtrate is concentrated and purified again by silica gel column chromatography eluting
with DCM:MeOH (20:1) to give the product (500 mg, 26% yield). MS (m/z): 276.1
(M~+H).

Preparation 127
10 Ethyl 2-(4-fluorophenyl)-6-methyl-3-oxo0-2,3-dihydropyridazine-4-carboxylate
To a suspension of 1-triphenylphosphoranylidene-2-propanone (3.18 g, 9.99
mmol) in THF (50 mL) is added dicthyl ketomalonate (1.74 g, 9.99 mmol). The resulting
mixture is stirred at RT for 30 min to give a clear solution. Then this solution is added to
a solution of 4-fluorophenylhydrazine hydrochloride (1.62 g, 9.96 mmol) in EtOH:H,O
15 (30 mL:30 mL). After the resulting mixture is refluxed for | hour, TEA (3 mL) is added
and the mixture is stirred at reflux for another 1 hour. Then it is concentrated and the
residue is partitioned with saturated aqueous NH4Cl1 (30 mL) and EtOAc (30 mL). The
organic phase is separated, dried and concentrated. The residue is purified by silica gel
column chromatography eluting with PE:EtOAc (3:1) to give the product (1.20 g, 43%
20 vield). MS (m/z): 277.1 (M+H).

Preparation 128
[-(4-Fluorophenyl)-2-oxo-1,2-dihydropyridine-3-carboxylic acid
To a solution of methyl 1-(4-fluorophenyl)-2-0x0-1,2-dihydropyridine-3-

25  carboxylate (10.0 g, 0.04 motl) in MeOH (150 mL) and water (50 mL) is added LiOH (1.9
g, 0.08 mol). The resulting reaction mixture is stirred at RT for 0.5 hour. After most of
the MeOH is removed, the mixture is acidified with concentrated aqueous HCl until a
white solid precipitates. The solid is collected by filtration and washed with water (5 mL)
to give the desired product (8.7 g, 93% yield). MS (m/z): 234.0 (M+H).

30

The following compounds are prepared essentially by the method of Preparation 128:



Structure Physical data MS(n/z)(M+H) 10 6-Methyl-N-(4-(1-methy1-6- (1H-pyrazol-4-y1)-1H-
indazol1-5-yloxy)phenyl)-2- oxo-1-phenyl-1,2- dihydropyridine-3- carboxamide methanesulfonate 00 N
Si NN 517.23%1,9:(f@HRyrazol-1-yOmethyl)- N-(3-fluoro-4-(6-morpholinopcrusz009/050640
1H-indazol-5-yloxy)pheny1)- 2-(4-fluorophenyl)-1-methyl- 3-ox0-2,3-dihydro-111-
pyrazole-4-carboxamide *1200 N O N.-N H 627.2

-43-
p Physical data
Fep- Chemical name ' MS{m/z)(M+
No. )
2-{4-Fluorophenyl)-1,5-dimethyl-3-ox0-2,3-dihydro-1H-
129 L 251
pyrazole-4-carboxylic acid
| 2-(4-Fluorophenyl)-3-0x0-2,3-dihydropyridazine-4-carboxylic
130 acid 235
1-{4-Fluorophenyh)-6-methyl-2-oxo0-1,2-dihydro-pyridine-3-
131 L 248.1
carboxvlic acid
132 1-(4-Fluorophenyl)-4,6-dimethyl-2-ox0-1,2-dihydro-pyridine-3-
carboxyvlic acid
133 4 6-Dimethyi-2-ox0- 1.—phen3_fl- 1 ,%—dﬂ‘lydrﬂ—pyridme—S— 244.0
carboxylic acid
134 5-((LH-Pyrazol-1-yDmethy])-2-(4-fluorophenyl)-1-methyl-3-
* 0x0-2,3-dihydro-1H-pyrazole-4-carboxylic acid
135 | 2-(4-Fluorophenyl)-I-methyl-5-{morpholinomethyl)-3-0x0-2,3~ 336.1
K dihydro-1 H-pyrazole-4-carboxylic acid )
136 2-(4-Fluorophenyl)-1-methyl-3-oxo-5-(piperidin- 1 -ylmethy)- 334.1
2,3-dihydro- 1 H-pyrazole-4-carboxylic acid ’
137 1-(4-Fluorophenyl)-5-methyl-2 -0x0- 1,2-dihydro-pyridine-3- 2480
carboxylic acid
138 5-Methyl-2-ox0-1-phenyl-1 f(;ic(iilhydropyndme% ~carboxylic 230.1
1-(4-Fluorophenyl)-5-(morpholinomethyl)-2-oxo-1,2-
139 . L e 333.1
dihydropyridine-3-carboxylic acid
140 1-(4-Fluorophenyl}-4-methyl-2-oxo- 1,2-dihydropyridine-3-
e 248.1
ik carboxvlic acid
2-(4-Fluorophenyl}-6-methyl-3-0x0-2,3-dihydropyridazine-4-
141 S 249.0
carboxylic acid

*: KOH is used as the base.
#%: Na(QH is used as the base.

Preparation 142
5 6-Methyl-2-oxo-1-phenyl-1,2-dihydro-pyridine-3 -carboxylic acid
To a solution of sodium ethoxide in EtOH (prepared from sodium (0.5 g, 21.75

mmol) dissolved in EtOH (40 mL)) is added ethyl 3-oxo0-3-(phenylamino)propanoate (4
g, 19.30 mmol) and trans-4-methoxy-3-buten-2-one (2 g, 19.98 mmol). After the
reaction is stirred at reflux overnight, the mixture is concentrated. The residue s

10 partitioned between HO (50 mL) and EtOAc (50 mL). The aqueous layer is acidified
with concentrated HCl to a pH 3~4 and then it is extracted with EtOAc. The organic



12 N-(3-Fluoro-4-(6-morpholino- 1H-indazol-5-yloxy)phenyl)- 1-(4-fluoropheny1)-6-methyl-
2-0x0-1,2-dihydropyridine-3- carboxamide 0 558.1 13 N-(4-(6-(Dimethylamino)-113-
indazol-5-ylggyhnis Alu@saphenyl)-6-methyl-2- oxo-1-phenyl-1,2- dihydropyfigiiersds sash@xamide
methanesulfonate 000 /\9 NNR-r 498.2 14 N-(3-Fluoro-4-(1-methyl-6-
(1H-pyrazol-4-y1)-1Hindazol-5-yloxy)phenyl)-1-(4- fluoropheny1)-5-methyl-2-
oxo-1,2-dihydropyridine-3- carboxamide methanesulfonate OILIA, *9 8 553.1

44.

extracts are dried and concentrated. The residue is purified by silica gel column
Chromatography eluting with DCM:MeOH (25:1) to give the product (1.20 g, 27% vield).
MS (m/z). 230.0 (M+H).

5 Preparation 143
1,5-Dimethyl-3-ox0-2-phenyl-2,3~dihydro- 1 H-pyrazole-4-carboxylic acid
To a mixture of 1,5-dimethyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazole-4-
carbaldehyde (2 g, 9.25 mmol) in water (100 mL) at 75 °C is added a solution of KMnOy4
(1.5 g, 9.49 mmol} in water (200 mL) slowly. After the addition is complete, the reaction
10 mixture is stirred at 75 °C for another 1 hour. Solid KOH is added to make the solution
alkaline and the mixture is filtered while it is hot. To the filirate is added EtOH (10 mL)
and EtOAc (50 mL). The organic phase i separated and discarded. The aqueous phase is
acidified with concentrated HCl to pH 5 and extracted with EtOAc (60 mL) and DCM (60
mL). The organic phases are combined, dried, and concentrated to give the title product
15 (1.9 g, 88.46% vield). MS (m/z): 233.1 (M+H).

Preparation 144
Ethyl 3-(4-fluorophenylamino)-3-ox opropanoate
To 2 4-pecked 10 L round bottom flask, 18 added DCM (5000 mL), 4-fluoroaniline
20 (111 g 1.0 mol) and TEA (166 mL, 1.2 mol). Ethyl malonyl chloride (196 g, 1.3 mol) in
DCM (500 mL) is added dropwise under Ny at 0-5 °C (under ice bath) during 4 hours.
Afier addition, the mixture is stirred for 30 min at this temperature. Water (2 L) is added
into the mixture with stirring at this temperature, The organic phase is washed with
saturated NaHCOs, saturated agueous sodium chloride and dried over anhydrous Na;SO,.
25 The agueous phase is extracted with EtOAc (2 x 1 L). The organic phase is washed with
saturated aqueous sodium chloride and dried over anhydrous Na,SO,. After filtration, the
combined organic solution is concentrated to dryness under reduced pressure. The
residue is washed with PE (1 L) to give ethyl 3-(4-fluorophenylamino)-3-oxopropanoate
(230 g, crude yield 102%) as a yellow solid, MS (m/z): 226.1 (M+H).
30
Preparation 145



15 N-(3-Fluoro-4-(6-(pyridin-3- y1)-1H-indazol-5- yloxy)phenyl)-1-(4- fluoropheny1)-6-methy1-2-
0x0-1,2-dihydropyridine-3- carboxamide *\ * NO 550.2 -53- Ex. No. Chemical name Structure Physical

data MS(M&MMHE) & BH4(1H-Pyrazol-1-yOmethyl)- N-(4-(6-(dimethylansing)rdddodneazgel-5-yloxy)-3-
fluoropheny1)-2-(4- fluorophenyl)-1-methyl-3- oxo-2,3-dihydro-1H-pyrazole- 4-carboxamide
methanesulfonate 411 ilt N

A45.

I-(4-Fluorophenyl)-6-methyl-2-0xo-1,2-dihydropyridine-3-carboxylic acid
To a 4-necked 3 L round bottom flask, is added EtOH (1500 mL), ethyl 3-(4-
fluorophenytamine)-3-oxopropancate (139 g, 617 mmol), sodium ethoxide (65.6 g, 925
mmol) and 4-methoxy-3-buten-2-one (103 g, 925 mmol). The mixture is refluxed for 3
5 hours. Afier the solution is cooled to RT, the reaction mixture is concentrated under
reduced pressure to remove the EtOH. The residue is diluted with DCM (700 mL) and 1
M HCI (1500 mL.). The aqueous phase is extracted with DCM (3 x 500 mL). The
combined organic extracts are washed with saturated aqueous sodium chloride (1000
mL), dried over anhvdrous Na,SO, and concentrated under reduced pressure. The residue
10 is triturated with EtOAc (150 mL) at RT (10-15 °C) for | hour. After filtration and
washing with EtOAc (50 mL), 1-(4-fluorophenyl)-6-methyl-2-ox0-1,2-dihydropyridine-3-
carboxylic acid is obtained as a yellow solid (85.3 g, 56% vield). MS (m/z): 248 (M+H).

Example 1
15 N-(3-Fluoro-4-(1-methyl-6-(1 H-pyrazol-4-yl)- 1 H-indazol-5-yloxy)phenyl-1-(4-
fluoropheny!)-6-methyl-2-ox0-1,2-dihydropyridine-3-carboxamide

To a 100 mL round bottom flask is added trerr-buty! 4-{5-(4-amino-2-
fluorophenoxy)-1-methyl-1H-indazol-6-vI)- 1 H-pyrazole-1-carboxylate (1.43 g, 3.38
20  mmol), 1-(4-fluorophenyl}-6-methyl-2-oxo0-1,2-dihydropyridine-3-carboxylic acid (1.25
g, 5.07 mmol), EDCI (1.48 g, 7.6 mmol) and HOBt (776 mg, 5.07 mmol) followed by
DMF (15 mL, 193.99 mmol) and then DIPEA {1.47 mL, 8.44 mmol). The mixture is
allowed to stir at RT overnight. The reaction mixture is diluted into EtOAc (300 mL) and
washed with saturated aqueous sedium chloride (5 x 100 mL.). The combined aqueous

25 solution 1s extracted with EtOAc (1 x 100 mL) and then the combined organic solutions



/041,01? -r585.1 17 1-(4-Fluoropheny1l)-4,6- dimethyl-N-(4-(1-methyl-6- (1H-pyrazol-4-y1)-1H-
indazol1-5-yloxy)phenyl)-2- oxo-1,2-dihydropyridine-3- carboxamide methanesulfonate 110/ N 1? 1- 0

549.2 18 N~fohi@recd46-morpholino- 1H-indazol-5-yloxy)pheny1l)- 1-(4-fliiarerBsRNLdwdn0x0-1,2-
dihydropyridine-3- carboxamide methanesulfonate ,,, NN

-46-

are dried over NaySQy, filtered, and concentrated to dryness. The solid is purified on a
silica gel column eluting with DCM (A) and a 10% MeOH in a DCM solution
(B), gradient from 100% (A) to 80% (A):20% (B) over 70 min to give tert-butyl 4-(5-(2-
fluoro-4-(1-(4-fluorophenyl)-6-methyl-2-oxo-1,2-dihydropyridine-3-

5 carboxamido)phenoxy)-1-methyl-1H-indazol-6-y1)-1H-pyrazole-1-carboxylate as a gold
solid (2.20 g, 87% yield). MS (m/z): 653, (M+H), 675 (M+Na).

" To a round bottom flask is added tert-butyl 4-(5-(2-fluoro-4-(1-(4-fluorophenyl)-
6-methyl-2-ox0-1,2-dihydropyridine-3-carboxamido)phenoxy)-1 ~rnefhy1— 1H-indazol-6-
y)-1H-pyrazole-1-carboxylate (1.92 g, 2.94 mmol) and DCM {50 mL) followed by

10 triethylsilane (1.88 mL, 11.77 mmol) and TFA (17.8 mL, 235.35 mmol). The reaction
mixture is allowed to stir at RT for 1.5 hours. The solvent is removed and diluted into
DCM (150 mL) and washed with saturated aqueous NaHCOs solution (2 x 100 mL). The
organic solution is dried with Na; S0y, and concentrated under reduced pressure fo give a
solid material. The solid is purified on a silica gel column eluting with DCM (A) and a

15 10% MeOH in DCM solution (B), gradient from 100% (A) to 75%(A):25%(B) over 70
min, held at this 75.25 ratio for 15 min to give the title compound as an off-white solid.
The solid is dissolved in hot EtOH (50 mL) followed by a portion-wise addition of
distilled water (250 mL) causing a white solid to precipitate. The solid is filtered overa
Buchner funnel and washed with distilled water (3 x 15 mL), air dricd, and vacuum dried

20 at 60 °C for 15 hours to give the title compound as an off-white solid (1.27 g, 78% vield).
MS (m/zy: 552.8 (M+H).

Example 2
N-(3-Fluoro-4-~(1-methyl-6-( 1 H-pyrazol-4-yi)-1 H-indazol-5-yvloxy)phenyl}-1-(4-
25 fluorophenyl)-6-methyl-2-oxo-1,2-dihydropyridine-3-carboxamide



544.2 19 N-(3-Fluoro-4-(6-(tetrahydro- 2H-pyran-4-ylamino)-1H- indazol-5-yloxy)pheny1)-1-(4-
fluorophenyl)-4,6-dimethy1-2- oxo-1,2-dihydropyridinc-3- carboxamide methanesulfonate 00 O N O

0SO R - - - 552861049 Ny(4-(6-(Dimethylamino)-1H- indazol-5-yloxy)-3- flupfapheydi=ted-
fluoropheny1)-3-oxo-2,3- dihydropyridazine-4- carboxamide * 1S 1 0 0 503.1

-47-
; |
Y’ 0
/N O
N =
e Pet
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F

A 12 L round bottom flask is equipped with overhead agitation, a thermocouple,
and a N, purge. feri-Butyl 4-(5-(4-amino-2-fluorophenoxy)-1-methyl-1/-indazol-6-y1)-
L H-pyrazole-1-carboxylate (404 g, 954.08 mmol) is dissolved in DMF (2 L) and charged
5 tothe flask. DMF (1 L} is used to rinse the flask. 1-(4-Fluorophenyl)-6-methyl-2-oxo-
1,2-dthydropyridine-3-carboxylic acid (259.46 ¢ ,1.05 mol) and EDCI (228.63 g, 1.19
mol) are added and it is rinse in with DMF (500 mL). Then HOBt (189.94 g, 1.24 mol) is
added and it is again rinsed in with DMF (500 mL), Finally, DIPEA is slowly added
(184.97 g, 1.43 mol). The dark solution is then stirred at RT over the weekend. To 220
10 L bottom outlet flask is added DI water (3 L) and DCM (35 L). The reaction mixture is
poured in and it is rinsed in with DCM (1 L). The organic layer is separated, washed with
DI water (3 X 3 L), dried over Na,SQy, filtered, rinsed solids with DCM and concentrated
the filtrate. EtOAc {2 L} is-added to the residue and the solution is stirred for I hour,
The product crystallizes out. The mixture is concentrated. Another portion of EtOAc (2
15 L)isadded and concentrated to remove all of the DCM. EtOAc (650 mlL)and MTBE (3
L) are added to the residue and the solution is stirred in an ice bath for 1 hour. The tan
slurry is filtered using a polypropylene pad. The cake is rinsed with MTBE (2 x 500 mL).
The light tan solid is dried overnight in the vacuum oven at 40 °C to give the crude
product (553 g). The crude product is purified by silica gel column chromatography
20 eluting with {50% EtOAc (50%):35% DCM (35%): n-heptane {15%)) to give the pure
desired product zerz-butyl 4-(5-(2-fluoro-4-(1-(4-fluorophenyl}-6-methyl-2-oxe-1,2-
dihydropyridine-3-carboxamido)phenoxy)-1-methyl-1H-indazol-6-y1)-1 H-pyrazole-1-
carboxylate (424 g, 68%). MS (m/z). 651.0 (M-H).
teri-Butyl 4-(5-(2-fluoro-4-( 1 ~(4-fluorophenyl)-6-methyl-2-ox0-1,2-
25  dihydropyridine-3-carboxamido)phenoxy)-1-methyl-1H-indazol-6-yD)-1H-pyrazole-1-



21 N-(4-(6-(Dimethylamino)-1H- indazol-5-yloxy)-3-  fluoropheny1)-1-(4-
fluoropheny1)-4,6-dimethy1-2- oxo-1,2-dihydropyridine-3- carboxamide 4 \ NNB 530.2 -54- Ex. No.

Chemical ngpee,lRiysisal data Structure ' MS m/z (M+H 22 N-(4-(6-(Dimegipjanngnsblo
indazol-5-yloxy)pheny1)-6- methyl-2-oxo-I-phenyl-1,2- dihydropyridine-3- carboxamide
methanesulfonate . li 0 0* le \ N-N_10,... 480.2 23 N-(3 -Fluoro-4-(6-(6-

48-

carboxylate (423.9 g, 649.50 mmeol) is dissolved m DCM (4.24 L). HCl in MeOH (5.74
N, 799.99 mL, 4.59 mol) is added and the solution is heated at 30 °C for | hour. Then the
reaction mixture is heated t0 45 °C and DCM (1.5 L) is added. After two hours, the
solution is heated to 50 °C and DCM (2 L) is added. After 3 hours, DCM (2 L) is added
5 followed by HCI in MeOH (4.5 N, 721.67 mL, 3.25 mol). After another 45 min, DCM (1
L), HCl in MeOH (4.5 N, 288.67 mL, 1.30 mol), and MeOH (1.5 L) are added. The
reaction solution is then heated to 60 °C. After 4 hours, MeOH {2 L} is added and 10 min
later DCM (1 L) is added followed by HCI in MeOH (4.5 N, 200 mL). After 5 hours, the
reaction is complete. The reaction mixture is concentrated to about 1/3 volume., MeOH
10 (2 L) is added and the solution is concentrated to a thick shury. Again, MeOH (2 L) is
added and the mixture is concentrated to a thick slurry. The shurry is cooled to about 10-
15 °C and then filtered. The solids are washed with MeOH. The solids are placed in a 55
°C vacuum oven for 2 days to give the desired product N-(3-fluoro-4-(1-methyl-6-( 1 H-
pyrazol-4-yl)-1 H-indazol-5-yloxy)phenyl)-1-(4-fluorophenyl)-6-methyl-2-0xo0-1,2-
15 dihydropyridine-3-carboxamide hydrochloride (377 g, 92.8%). MS (m/z): 551.0 (M-H).
To a 22 L round bottom flask equipped with mechanical stirring under nitrogen is
added N-(3-fluoro-4-(1-methyl-6-(1H-pyrazol-4-y1)-1H-indazol-5-yloxy)phenyl}-1-(4-
fluorophenyl}-6-methyl-2-oxo-1,2-dihydropyridine-3-carboxamide hydrochioride (367 g,
0.62 mol) followed by DCM (7.34 L) and water (7.34 L). Na,CO: (181.6 g, 1.71 mol) is
20  added and the mixture is stirred at RT for 30 min. The pH is checked and found to be
about 9.4. The mixture is filtered over polypropylene. The solids are collected and
placed into a 5 L round bottom flask. A 20% water/MeOH solution (2.6 L) is added and
the slurry is stirred for 30 min. The slurry is filtered and the solids are washed with 20%
water/MeOH (600 mL). The solids are placed in a vacuum oven at 35 °C overnight. The
25 first weighing indicates 394 g (theoretical yield 324.8 g, about 121% mass recovery).
TGA (Thermogravimetric analysisYDSC {differential scanning calorimetry) shows about
17 wt % free water and 10-11 wt% volatile loss at the melt. The solids are dried at 55 °C
in a vacuum oven with a Ny sweep for 3.5 hours (354.7 g, about 109% mass recovery,
NMR shows about 9.3 wt % DCM). No free water is present according to TGA/DSC,

30  The material is sent for milling.



methylpyridin-3-y1)-1H- ' dazol-5-yloxy)pheny1)-1-(4- fluoropheny1)-6-methyl-2-
0x0-1,2-dihydropyridine-3- carboxami de 4t / faO NN N 564.1 24 4,6-Dimethyl-N-(4-(1-methyl-

641H-pyrazglg4mdlsifdsdndazol-5-yloxy)phenyl)-2- ox 0-1 -phenyl-1,2- difyerepyishiRgsas
carboxamide methanesulfonate IP 0 0 O N 4NIR -r 0 531.2 25 N-(3 -Fluoro-4-(1-methy1-6- (pyridin-3
-y1)-1H-indazol-5- yloxy)pheny1)-2-(4- fluoropheny1)-1,5-dimethy1-3- oxo-2,3-dihydro-1H-pyrazole-
4-carboxamide

49

The jet mill {Aljetm 0101)in 2 glove bag is assembled inside a walk in hood and
hooked up to N2 to a 100 Ib header. The inlet pusher nozzle is adjusted for maximum
draw and max nitrogen flow is introduced into the mill. Pressure readings are noted as 90
psi on pusher nozzle and 85 psi on both grind nozzles. The starting material (353.4 g) is
5 slowly fed to the mill inlet, stopping to empty the receiver sock as needed. The total
milling time is 22 min and 25 second. The calculated feed rate is 15.8 g/min (353 .4
grams divided by 22.42 min). The milled material (335.7 g, 93%) is obtained with 17.7 g
loss. Particle size analysis result of the milied material is d90 of 4.6 microns.
TGA/DSC indicates about 11.4 wt % volatiles at the melt and NMR (DMSO)
10 shows about 9.3 wt % DCM. 'H NMR (DMSO) & 12.94 (br s, 1 H), 11.88 (s, 1H), 8.44
(d,J=747Hz, 1 H),8.12 (brs, 1 H), 8.00 (brs, 1 H), 7.96 (s, 1 H), 7.94 (d, /=22 Hz, |
H), 791 (d,J=2.6 Hz, 1 H), 7.87 (s, 1H), 7.47-7.37 (m, 5 H), 6.82 (t, /= 9.26 Hz, 882
Hz, 1 H), 6.65(d,J=7.49 Hz, 1 H), 4.04 (5,3 H), 2.03 {5, 3 H). LC/MS: (M + H) 553.1.
Anhvdrous Crystal Form Preparation
15 To 10 mL of EtOH is added 120 mg of the above compound into a 20 mL vial.
The sample is heated to 70 °C with stirring. Initially the solids start to dissolve and thena
suspension forms followed by a white precipitate. The sample is cooled to RT while
being stirred. A small sample of the slurry is taken by pipette and aliowed to air dry.
This material is highly crystalline and proves to be an ethanol solvate by TGA. To the
20 remaining suspension, 10 mL of heptane is added and then heated to boiling, The
measured temperature is monitored at 70.8 °C until the volume has been reduced to 10
mlL. When the temperature starts to rise, the heat is removed and the slurry stirred at RT
overnight. The solid is isolated by vacuum fiitration and dried in a vacuum oven at 45 °C
for 3 hours, resulting in 77% recovery. The crystalline form shows a weight loss of
25 0.17% from 25-238 °C by TGA. The form’s onset of melting is 247.8 °C.

Example 3
N-(3-Fhuoro-4-(1-methyl-6-( | H-pyrazol-4-v1)- 1 H-indazol-5-yloxy) phenyl}-1-{4-
flworophenyl)-4, 6-dimethyl-2-oxo-1, 2-dihydropyridine-3-carboxamide

30 methanesulfonate



methanesulfonate IP it00 0i9 1-0 N-N' 567.1 26 N-(3 -Fluoro-4-(6-morpholino-
1H-indazol-5-yloxy)phenyl)- 1-(4-fluorophenyl)-2-oxo-1,2- dihydropyridine-3- carbox amide O ip "..."0

544.1 27 5 Mty -{ds{1-methy1-6- (1H-pyrazol-4-y1)-1H- indazol-5-yloxyphenydd=dec
0x0-1-phenyl-1,2- dihydropyridine-3- carbox amide methanesulfonate . 100..4 9 -S-08517.1

-50-

To a sohution of 3-fluoro-4-(1-methyl-6-(1 H-pyrazol-4-y1)-1H-indazol-5-
yloxy)aniline (300 mg, 927._8 umol) and 1-(4-fluorophenyl)-4,6-dimethyl-2-oxo-1,2-
dikydropyridine-3-carboxylic acid (300 mg, 1.15 mmol) in DMF (5 mL) is added HOBt

5 (130 mg, 0.962 mmol), EDCI (180 mg, 0.939 mmol) and N-methyImorpholine (0.5 mL).
After the reaction mixture is stirred at 60 °C overnight, it is partitioned between EtOAc
(50 mL) and saturated aqueons NH4Cl (30 mL). The organic phase is separated, dried
and concentrated. The residue is triturated with EtOAc (5 mL) and the solids are
collected by filtration to give N-(3-fluoro-4-(1-methyl-6-(1H-pyrazol-4-yl)-1 H-indazol-3-

10 vloxyphenyh)-1-(4-fluorophenyl}-4,6-dimethyl-2-ox0-1,2-dihydropyridine-3-
carboxamide as the desired product (230 mg, 43.7% vield.) MS (m/z): 567.2 (M+H).

To a solution of N-(3-fluoro-4-(1-methyl-6-(1H-pyrazoi-4-yl)-1H-indazol-5-
viexy)phenyD)-1-(4-fluorophenyl)-4,6-dimethyi-2-oxo-1,2-dihydropyridine-3-
carboxamide (230 mg , 0.406 mmol) in acetone (10 mL) is added MeSOsH (39 mg,

15 0.406 mmol). After the reaction is stirred at RT for 0.5 hour, it is concentrated, The
residue is washed with ether and dried to give N-(3-fluoro-4-(1-methyl-6-(1 H-pyrazol-4-
yD)-1H-indazol-5-yloxy)phenyl)- I-(4-fluorophenyl)-4,6-dimethyl-2-oxo-1,2-
dihydropyridine-3-carboxamide methanesuifonate (250 mg, 92.9% yield.) MS (m/z):
567.2 (M+H),

20
The following compounds are prepared essentially by the method of Example 3 with the

exception that in certain cases the freebase is generated and not the salt:

Ex. . Physical data
No. Chemical name Structure | MS(m/z)MAED




-55- Ex. No. Chemical name Structure Physical data MS(m/z)(M+H) 28 N-(3 -Fluoro-4-(6-morpholino-
1H-indazol-5 -yloxy)phenyl)- 2-(4-fluorophenyl)- 1-methyl- 5-(morpholinomethyl)-3-oxo- 2,3 -dihydro-
1H-pyrazoleyé naspoxamide methanesulfonate B ai \ ir0 0 -r 646.2 29 N-£8-Fuanmsb{@s{pyridin-3 -
y1)- 1H-indazol-5- yloxy)pheny1l)-1-(4- fluoropheny1)-2-oxo- 1,2- dihydropyridine-3 - carboxami de O ilt

0

.51~

Ex.
No.

Chemical name

Structure

Physical data
MS(m/z)(M+H)

1-(4-Fluorophenyl)-6-
methyl-N-(4-(1-methyl-6-
(1H-pyrazol-4-yD)-1H-
indazol-5-yloxy)phenyl)-2-
oxo-1,2-dihydropyridine-
3.carboxamide
methanesulfonate

535.2

N-(3-Fluoro-4-(1-methyl-6-
(1H-pyrazol-4-yh-1H-
indazol-5-yloxy)phenyl)-6-
methyl-2-oxo-1-phenyl-1,2-
dihydropyridine-3-
carboxamide
methanesulfonate

535.1

N-(3-Fluoro-4-(1-methyl-6-
(1H-pyrazol-4-yh-1H-
indazol-3-yloxy)phenyl)-4,6-
dimethyl-2-oxo-1-phenyl-1,2-
dihydropyridine-3-
carboxamide
methanesulfonate

549.1

N-(3-Fluoro-4-(1-methyl-6-
(1 H-pyrazol-4-y1)-1H-
indazol-5-yloxy)pbhenyl)-2-(4-
fluorophenyl)-1,5-dimethyl-3-
0x0-2,3-dihydro-1 H-pyrazole-
4-carboxamide
methanesulfonate

b L
N ¢

556.2

N<3-Fluoro-4-(1-methyl-6-
(1 H-pyrazol-4-yl)-1H-
indazol-5-yloxy)phenyl)-2-(4-
fiucrophenyl)-3-0x0-2,3-
dihydropyridazine-4-
carboxamide
methanesulfonate

540.2

N-(3-Fluoro-4-{1-methyl-6-
(2-methyipyridin-4-y!)-1H-
indazol-3-yloxy)phenyl)-1-(4-
fluorophenyh)-6-methyl-2-
0x0-1,2-dihydropyridine-3-
carboxamide
methanesulfonate

578.1




535.5 3 0 N-(3 -Fluoro-4-(6-(pyridin-3 - yl)- 1H-indazol-5- yloxy)pheny1)-2-(4- fluorophenyl)- 1
-methy1-5- (morpholinomethyl)-3-oxo- 2,3-dihydro-1H-pyrazole-4- carboxamide D * It N Ci 638.2 31
N-(3 -Fluorewéytor(anieks- y1)-1H-indazol-5- yloxy)phenyl)-2-(4- fluoropheryily-S@smsdsia
dihydropyridazine-4- carboxamide methanesulfonate . 400 0 N NH O ict 537.1 32 N-(3
-Fluoro-4-(6-(pyridin-4-

52~

f‘;;'. Chemical name Structure ;é?ﬂig? (1&23;1{)
6-Methyl-N-{4-({ 1-methyl-6- ~
(1H-pyrazol-4-yl)-1H- 8 YQN(
indazol-5-yloxyphenyl)-2- @/ s 3 \©
10 oxo-1-phenyl-1,2- : /:rg 517.2
dihydropyridine-3- =N q
carboxamide ;_N\ ““g“"

methanesulfonate

N-(3-fluoro-4-(6-morpholino-

11 1H-indazol-5-yloxy)phenyl)- d Q,. : 6272

2-(4-fluorophenyl)-1-methyl- . ’
3-ox0-2,3-dihydro-1H- o
pyrazole-4-carboxamide j N0

Ly
5-((1H-Pyrazol-1-yhmethyl)- N;_t
H
N

N-(3-Fluoro-4-(6-morpholino- FE

12 1H-indazol-5-yloxy)phenyi)- o
1-(4-fluorophenyl)-6-methyl- @Nﬂ o 558.1
2-0%0-1,2-dihydropyridine-3- N o Q
carboxamide ¥
N-(4-(6-(Dimethylamino)-1H-
indazol-5-yloxy)-3- . a [T
fluorophenyl)-6-methyl-2- j@’h rr M@
13 oxo-1-phenyl-1,2- 77, 498.2
dihydropyridine-3- \ g
carboxamide
methanesulfonate
N-(3-Fluoro-4-(1-methyl-6-
(1H-pyrazol-4-y1)-1H- o W(¢\
indazol-5-yloxy)phenyD)-1-(4- : ;
14 fluorophenyl)-5-methyl-2- Ojg/ v O“
oxo-1,2-dihydropyridine-3- 0
carboxamide $ i
methanesulfonate
N~(3-Fluoro-4-(6-(pyridin-3- .
y1)-1H-indazol-5- o H
15 yloxy)phenyl)-1-(4- O“)z—@-
fluorophenyl)-6-methyl-2- X |
ox0-1,2-dihydropyridine-3- H
carboxamide

)
N-NH (0]

553.1

550.2




y1)- 1H-indazol-5- yloxy)pheny1)-2-(4- fluorophenyl)- 1,5 -dimethy1-3 - oxo-2,3-dihydro-1H-pyrazole-
4-carboxamide methanesulfonate 0 O fis h 553.2 33 N-(3 -Fluoro-4-(6-(pyridin-3 - y1)- 1H-indazol-5-
yloxy)phenyi 2etdnflusrophenyl)- 1,5 -dimethy1-3 - oxo-2,3-dihydro-1H-pyrageiesshsmasboxamide

methanesulfonate 0 000 0 0 553.1 -56- Ex. No. Chemical name Structure

530

Ex.
No.

Chemical name

Structure

Physical data
MS(m/z)(M+H)

16

5-((1 H-Pyrazol-1-ylymethyl)-
N-(4-(6-(dimethylamino)-1H-
indazol-5-yloxy)-3-
fluorophenyt)-2-(4-
fluorophenyl)-1-methyl-3-
0x0-2,3-dihydro-1 H-pyrazole-
4-carboxamide
methanesulfonate

A
3
N
F E%NOF
oy
o
/
N

\

1 &

S =i
£

585.1

17

1-(4-Fluorophenyl)-4,6-
dimethyl-N-(4-(1-methyi-6-
(1H-pyrazol-4-yl}-1H-
indazol-5-yloxy)phenyl)-2-
ox0-1,2-dihydropyridine-3-
carboxamide
methanesulfonate

R
g |
ryrCL
O © ¢ ¥
i

\N.N
0 ...-ﬁ...o
NN, I

549.2

18

N-(3-Fluoro-4-(6-morpholino-
1 H-indazol-5-yloxy)pheny!)-
I-(4-fluorophenyh)-2-0x0-1,2-
dihydropyridine-3-
carboxamide
methanesulfonate

544.2

19

N-(3-Fluoro-4-(6-(tetrahydro-
2H-pyran-4-ylamino)-1H-
indazol-5-vloxy)phenyl)-1-{4-
fluorophenyl)-4,6-dimethyl-2-
ox0-1,2-dihydropyridine-3-
carboxamide
methanesulfonate

586.1

20

N-(4-(6-({Dimethylamino)- 1 H-
indazol-5-yloxy)-3-
fluorophenyl}-2-(4-

fluorophenyly-3-0x0-2,3-
dihydropyridazine-4-
carboxamide

503.1

21

N-(4-{6-(Dimethylamino)-1H-
indazol-5-yloxy)-3-
fluorophenyl)-1-(4-

fluorophenyl)-4,6-dimethyl-2-

0x0-1,2-dihydropyridine-3-
carboxamide

330.2




Physical data MS(n/z)(MH) 34 N-(4-(6-(1H-Pyrazol-4-y1)- 1H-indazol-5-y1loxy)-3- fluorophenyl)-2-(4-
fluorophenyl)-6-methyl-3- oxo-2,3-dihydropyridazine-4- carboxamide methanesulfonate 10 F 540.1
35 N-(4-(6-@anetbarisno)- | H- indazol-5-yloxy)-3- fluorophenyl)-1-(4- flxgrophanybk@anethy1-2-
0x0-1,2-dihydropyridine-3- carboxamide lie NNN 516.2 36 N-(3-Fluoro-4-(6-morpholino-
1H-indazol-5-yloxy)pheny1l)- 1-(4-fluorophenyl)-5-

_84-
Fx. . Physical data
No. Chemical name Structure MS(m/2)(M+H)
N-(4-(6-(Dimethylamino)- 1 H- s [ .
indazol-5-yloxy)phenyl)-6- /@ I \O
9 methyl-2-oxo-1-phenyl-1,2- , 4302
_ dihydropyridine-3- AN ’
carboxamide L o
methanesulfonate i
N-(3-Fluoro-4-(6-(6- .
methylpyridin-3-yl)-1H- D ¥
23 | indazol-5-vloxy)phenyl)-1-(4- $ & ¢ : 564, 1
fluoropheny!)-6-methyl-2- i [ 0 Q B
ox0-1,2-dihydropyridine-~3- H " .
carboxamide
4,6-Dimethyl-N-(4-(1-methyi- <

6-(1H-pyrazoi-4-yl)-1H-

w
indazol-5-yloxy)phenyl)-2- OO 0 o© \O

24 oxo-1-phenyl-1,2- = : 531.2
dilyydropyridine-3- (Q‘QN 8
carboxamide N
methanesulfonate
N-3-Fluoro-4-(1-methyl-6-
(pyridin-3-yl)-1H-indazol-5- HI}‘
vloxy)phenyl}-2-(4- F@’N OP
25 | fluorophenyl)-1,5-dimethyl-3- | 1 = 567.1
0x0-2,3-dihydro-1H-pyrazoie- %
4-carboxamide el i
methanesulfonate
N-(3-Fluoro-4-(6-morpholino- Eog
2% 1 H-imdazol-5-yloxy)phenyl)- O‘G‘E ¢ }}
1-(4-flyorophenyl)-2-oxo-1,2- ~ Q 544.1
dihydropyridine-3- i (S g
carboxamide
5-Methyl-N-(4-(1-methyl-6-
(LH-pyrazol-4-yD)-1H- H‘/¢
indazol-5-yloxy)phenyl)-2- /@'h e N\©
27 oxo-1-phenyl-1,2- -
dihydropyridine-3- %
carboxamide 3 o
methanesulfonate 0

317.1




(morpholinomethyl)-2-oxo- 1,2-dihydropyridine-3- carboxamide Ii 0 00 ITh ft lip.N .. 0 643.2 37 N-(3
-Fluoro-4-(6-morpholino- 1H-indazol-5-yloxy)phenye- 1-(4-fluorophenyl)-4-methyl- 2-oxo- |
,2-dihydropwridimaedn essboxamide methanesulfonate F NNH 00 9 -N- 5581138 Me{Reftlsioro-4-(6-(6-
methylpyridin-3-y1)-1H- indazol-5-yloxy)phenyl)-1-(4- fluoropheny1)-4,6-dimethy1-2-
0x0-1,2-dihydropyridine-3-

55

Ex. : Physical data
No. Chemical name Structure MS (/=MD
N-(3-Fluoro-4-(6-morpholino- s —O)

1 H-indazol-5-yloxy)phenyl)- aF
2-(4-fluorophenyl)-1-methyl- 137;;;‘,@ O .
28 | 5<(morpholinomethyl)-3-oxo- BOAR 646.2

2,3-dihydro-1 H-pyrazole-4- i Q
3

carboxamide
methanesulfonate RN
N-(3-Fluoro-4-(6-(pyridin-3- .
yl)-1H-indazol-5- B %4
29 yloxy)phenyl)-1-(4- 0‘@‘% K
fluorophenyl)-2-oxo-1,2-
dihydropyridine-3- H
carboxamide
N-(3-Fluoro-4-(6-(pyridin-3-
yi)-1H-indazol-5- 9

yloxy)phenyl}-2-(4- N o
30 fluorophenyl)-1-methyl-5- “‘@‘“}_%:h‘
(morpholinomethyl}-3-oxo-
2,3-dihydro-1H-pyrazole-4- i N F
carboxamide
N-(3-Fluoro-4-{6-(pyridin-4-
yI}-1H-indazol-5- . 5 Wﬁi‘]
vioxyphenyl)-2-(4-
31 fluorophenyl}-3-0x0-2,3- j:ji QF 537.1
dihydropyridazine-4- \ 7 b
carboxamide Y o
methanesulfonate
N-(3-Fluoro-4-(6-(pyridin-4-
yl)-1H-indazol-5- . jl( ‘
vloxy)phenyl)-2-(4- U _QP
32 { fluorophenyl)-1,5-dimethyl-3- = 553.2
ox0-2,3-dihydro- 1 H-pyrazole- o
4-carboxamide S ——::ﬁ%:-o
methanesulfonate °
N-(3-Fluoro-4-(6-(pyridin-3-

yI)-1H-indazol-5- L
yloxy)phenyl)-2-(4- F@«NWE«’“@-F
33 | fluorophenyl)-1,5-dimethyl-3- .
0x0-2,3-dihydro-1H-pyrazole- Y
4-carboxamide S
methanesulfonate

W
Q 535.5
F

638.2

553.1




carboxamide methanesulfonate 0 NNH 00 9 -k-c 0 578.1 39 N-(3-Fluoro-4-(6-morpholino-
1H-indazol-5-yloxy)pheny1)- 2-(4-fluorophenyl)-6-methyl- 3 -oxo-2,3-dihydropyridazine-

4-carboxamige 2oliaed3BdN-k. 0 010 0 559.2 -57- Ex. No. Chemical namq:snrmsmrsfﬁidgya}cal data

MS(m/z)(1?11-H) 40

-56-

No.

Chemical name

Structure

Physical data
MS{m/z)M+H)

34

N-(4-(6-(1 H-Pyrazol-4-yl}-
1H-indazol-5-yloxy}-3~
fluorophenyl)-2-(4-
fluorophenyl}-6-methyl-3-
ox0-2,3-dihydropyridazine-4-
carboxamide
methanesulfonate

F,
!
4 \‘N
(o] N
A o N 8]
=N

540.1

35

N-(4-(6-(Dimethylaminc)-1H-
indazol-5-yloxy)-3-
flworophenyl)-1-(4-

fluorophenyl)-6-methyl-2-
ox0-1,2-dihydropyridine-3-
carboxamide

516.2

36

N-(3-Fluoro-4-(6-morpholino-
1H-indazol-5-yloxy)phenyl)-
1-(4-fluorophenyl)-5-
{morpholinomethyl}-2-oxo-
1,2-dihydropyridine-3-
carboxamide

643.2

37

N-(3-Fluoro-4-(6-morpholino-
1 H-indazol-5-yloxy)phenyl)-
1-(4-fluorophenyl)-4-methy]-
2-0x0-1,2-dihydropyridine-3-

carboxamide
methanesulfonate

558.1

38

N-(3-Fluoro-4-(6-(6-
methylpyridin-3-y1-1H-
indazol-5-yloxyphenyD-1-(4-
fluorophenyl)-4,6-dimethyi-2-
oxo-1,2-dihydropyridine-3-
carboxamide
methanesulfonate

\
N-NH

578.1

39

N-(3-Fluoro-4-(6-morpholino-
1 H-indazol-5-yloxy)phenyl)-
2-(4-flyorophenyl})-6-methyl-
3-ox0-2,3-dihydropyridazine-
4-carboxamide

.y
N-NH

559.2




N-(4-(6-(1,3-Dimethy1-1H- pyrazol-5-y1)-1H-indazo1-5- yloxy)-3-fluoropheny1)-2-(4-
fluoropheny1)-3-oxo-2,3- dihydropyridazine-4- carboxamide * / 554.2 41 N-(3-Fluoro-4-(6-(pyridin-4-
y1)-1H-indaxel-mytaxy3phenyl)-1,5-dimethyl- 3-oxo-2-phenyl-2,3-dihydreeT/1s2009/050646
1H-pyrazole-4-carboxamide methanesulfonate p's 00 N9 535.2 42 N-(3-Fluoro-4-(6-morpholino-
1H-indazol-5-yloxy)pheny1)- 2-(4-fluoropheny1)-3-oxo-2,3- dihydropyridazine-4- carboxamide 545.1
43 N-(4-(6-(1,3-Dimethy1-1H- pyrazol-5-y1)-1H-indazol-5-

-57-

41 535.2

581.1

44 581.2

650.1

. ' Plysical data
No. Chemical name Structure MS(m/2)(M+HD
pyrazol-5-yl)-1H-indazol-5- bl
40 | yloxy)-3-fluorophenyl)-2-(4- OG?I 4 '@ 5549
dihydropyridazine-4- 3 F
carboxamide
yl)-1H-indazol-5- ; v~
vioxy)phenyl)-1,5-dimethyl- )@z o o
3-0x0-2-phenyl-2,3-dihydro- =
methanesulfonate -
N-(3-Fluoro-4-(6-morpholino- o9
N
N N
2-(4-fluorophenyl)-3-0x0-2,3- r@ "o Q 545.1
dihydropyridazine-4- & @ g
carboxamide
pyrazol-5-y1)-1 H-indazol-5- . g 1
yloxy)-3-fluorophenyl}-1-{4- j:j’
oxo-1,2-dihydropyridine-3- | {
carboxamide \
N-(4-(6-(2,6-
Dimethylpyridin-4-y!)-1H-
fluorophenyl)-1,5-dimethyl-3- £ Y ; £
0x0-2,3-dihydro-1H-pyrazole- . A
methanesulfonate
N-(3-Fluoro-4-(6-(2- O
indazol-5-yloxy)phenyh)-2-(4- . 5 ‘N%O
43 fluorophenyl)-1-methyl-3- :@’N r
2,3-dihydro-1H-pyrazole-4- \Wa
carboxamide P
methoxypyrimidin-5-vyl}-14- o K
indazol-3-yioxy)phenyD)-1-(4- ; - ° b 567.2
fluorophenyl)-2-oxo-1,2- = ” $ :

N-(4-(6-(1,3-Dimethyl-1 H-
fluorophenyl)-3-0x0-2,3- ¥ 7 N.;
N-(3-Fluoro-4-(6-(pyridin-4- 7;::!
B
1H-pyrazole-4-carboxamide
. 4
4p | 1H-ndazol-5-yloxy)phenyl)- 0.@_ ,
N-(4-(6-(1,3-Dimethyl-1H-
43 | fluorophenyD-4,6-dimethyi-2-
methanesulfonate
indazol-5-yloxy)-3- R 0}\_%;{
fluorophenyl}-2-(4- °‘©‘§ “@\
4-carboxamide
methylpyridin-4-y1)-1H- 7,
ox0-5-(piperidin- 1-ylmethyl)- -
N-(3-Fluoro-4-(6-(2- ¥ o>_{;\§
dihvdropyridine-3-

46




yloxy)-3-fluoropheny1)-1-(4- fluoropheny1)-4,6-dimethy1-2- oxo-1,2-dihydropyridine-3- carboxamide
methanesulfonate ... 40 0 0 40 /F N 581.1 44 N-(4-(6-(2,6- Dimethylpyridin-4-y1)-1H-

indazol-5-ylgxy ydnleeiaphenyl)-2-(4- fluorophenyl)-1,5-dimethyl-3- oxo-g¢a-@itndsasbhpyrazole-
4-carboxamide methanesulfonate sa I, V# 9 -r 0 581.2 45 N-(3-Fluoro-4-(6-(2- methylpyridin-4-y1)-1H-
indazol-5-yloxy)pheny1)-2-(4- fluoropheny1)-1-methy1-3- oxo-5-(piperidin-1-ylmethyl)-

-58-

: . Physical data
No. Chemical name Structure MS(m/2)(M+H)

carboxamide
N-(3-Fluoro-4-(6-(2-

methylpyridin-4-y1)-1H- N A
47 | indazol-5-yloxy)phenyl)-2-(4- 0—@—3—5{;& 5512
fluorophenyl)-3-0x0-2,3- ] S Q '

dihydropyridazine-4- i v
carboxamide

Example 48
N-(4-({6-Amino-1-methyl- 1 H-indazol-5-yloxy)-3-fiuorophenyl}-1-(4-fluorophenyl)-6-

methyl-2-0x0-1,2-dihydropyridine-3-carboxamide methanesulfonate

F
o
0
N NH N =
/ 2 i l
07N

F

To a 10 mL screw-cap vial is added 5-(4-amino-2-fluorophenoexy)-N-benzhydryl-
1-methyl-1 H-indazol-6-amine (91 mg, 208 umol), 1-(4-fluorophenyl}-6-methyl-2-0x0-
1,2-dihydropyridine-3-carboxylic acid (66.7 mg, 269.78 umol), EDCI (90.9 mg, 466.9
pmol) and HOBt (47.7 mg, 311.3 umol) followed by DMF (2 mL, 25.9 mmol). To the

10 mixture is added DIPEA (90.5 uL, 518.8 umol) and the mixture is stirred at RT for 12
hours. Additional EDCI (50 mg), HOBt (25 mg), DIPEA (0.02 mL), and 1-{4-
fluorophenyl)-6-methyl-2-oxo-1,2-dihydropyridine-3-carboxylic acid (40 mg) are added
and the mixture 1s stirred for an additional 24 hours. The reaction is difuted into FtQAc
(100 mL) and washed with saturated aqueous sodium chloride (3 x 25 mL). The

15 combined aqueous solution is extracted with EtOAc (1 x 25 mL). The combined organic
solution is dried over NaSQ,, filtered, and concentrated to dryness. The residue is
purified on a silica gel column cluting with DCM (A) and a 10% MeOH in DCM solution
(B), gradient from 100% (A) to 90%%(A):10%(B) over 60 min to give a clear wax material
as the desired product (114 mg, 82% yield). MS (m/z) 667.8 (M+H).



2,3-dihydro-1H-pyrazole-4- carboxamide 650.1 # 46 N-(3-Fluoro-4-(6-(2-
methoxypyrimidin-5-yl)-1H- indazol-5-yloxy)phenyl)- | -(4- fluoropheny1)-2-oxo-1,2- dihydropyridine-3-
00 t.Nw-p8%R0MRx010/011538PCT/US2009/050640 -58- Ex. No. ChemicaliasagseStructure
1Physical data MS(m/z)(M+H)

-50-

Toa?2s .mL round bottom flask is added N-(4-{6-(benzhydrylamino)-I-methyl-
[ H-indazol-5-yloxy)-3-fluorophenyl)- I-(4-fluorophenyl)-6-methyl-2-0x0-1,2-
dihydropyridine-3-carboxamide (100 mg, 149.7 umol) and DCM (15 mL, 15.6 mmol)
followed by the addition of triethylsitane (0.3 mL, 1.8 mmol) and TFA (2 mL, 26.9
5 mmol). The reaction mixture is stirred at RT for 3 hours. The solvent is removed and
then the residue is diluted in DCM {50 mL) and washed with a saturated NaHCO;
solution {1 x 25 mL). The aqueous layer is extracted with DCM (I x 25 mL) and the
combined organic solution is dried with Na,SO,, filtered and concentrated. The residue is
purified on a silica gel column eluting with DCM (A) and a 10% MeOH in a DCM
10 solution (B), gradient from 100% (A) to 80%(A):20%(B) over 50 min, held at 80:20 ratio
for § min then gradient to 70%(A):30%(B) over § min to give a white solid material as
the desired product (67 mg, 90% yield). MS (m/z): 501.8 (M+H).
To around bottom flask is added N-(4-(6-amino-1-methyi-1H-indazol-5-yloxy)-3-
fluorophenyt)-1-(4-fluorophenyl)-6-methyl-2-oxo-1,2-dihydropyridine-3-carboxamide
15 (47.5 mg, 94.7 umol) in DCM (2 mL, 31.2 mmol) and MeOH (2 mL, 49.4 mmol).
MeSOsH (6.2 pl., 94.7 pmol) in McOH is added. The solution is concentrated to give a
light yellow solid (54 mg, 96% yield). MS (m/z): 501.8 (M+H).

The folowing compounds are prepared essentially by the method of Example 48:

Ex. . i Physical data
No. Chemical name Structure MS(m/2)(ME)

N-(4-(6-Amino-1-methyl-1H-
indazol-5-vioxy)-3- Q
fluorophenylj-1-{(4- A g
49 fluorophenyl)-2-0x0-1,2- Q 0o L, 487.8
dihydropyridine-3-carboxamide
methanesulfonate

20
Exampie 50
N-(4-(6-Amino-1 H-indazol-5-yloxy)-3-fluorophenyl}-6-methyl-2-oxo-1-phenyl-1,2-

dihydropyridine-3-carboxamide methanesulfonate



carboxamide 47 N-(3-Fluoro-4-(6-(2- methylpyridin-4-yl)-1H- indazol-5-yloxy)pheny1)-2-(4-
fluoropheny1)-3-oxo-2,3- dihydropyridazine-4- carboxamide N liO N p 551.2 Example 48
N-(4-(6-Amiye-1emethyds 1H-indazol-5-yloxy)-3-fluorophenyl)-1-(4-fluoropEny02609/035064¢
methyl-2-oxo-1,2-dihydropyridine-3-carboxamide methanesulfonate -ro 5 To a 10 mL screw-cap vial is
added 5-(4-amino-2-fluorophenoxy)-N-benzhydryl- 1-methy1-1H-indazol-6-amine (91 mg, 208 gmol),
1-(4-fluoropheny1)-6-methy1-2-ox01,2-dihydropyridine-3-carboxylic acid (66.7 mg, 269.78 gmol), EDCI
(90.9 mg, 466.9 gmol) and HOBt (47.7 mg, 311.3 gmol) followed by DMF (2 mL, 25 9 mmol). To the
10mixture is added DIPEA (90.5 gL, 518.8 gmol) ahtr the mixture is stirred at RT for 12

F Oy_@_
otod
LD
k O
fg NH I

; ~—-Is|;—~OH
O

To a selution of tert-butyl 5-(4-amino-2-fluorophenoxy)- 1 H-indazol-6-
ylcarbamate (170 mg, 474 pmol) and 6-methyl-2-oxo-1-phenyl-1,2-dihydropyridine-3-
carboxylic acid (120 mg, 0.532 mmol) in DMF (5 mL) is added HOBt (60 mg, 0.44

5 mmol), EDCI (90 mg, 0.47 mmol) and N-methylmorpholine (0.5 mL). After the reaction
mixture is stirred at 60 °C overnight, it is partitioned between EtOAc (50 mL.) and
saturated aqueous NH4Cl (30 mL). The organic phase is separated, dried and
concentrated, and the residuc is purified by silica gel column chromatography eluting
with PE:EtQAc (1:1) to give the product {65 mg, 24.1% yield) MS (m/z): 570.2 [M+H]).

10 To a solution of tert-butyl 5-(2-fluoro-4-(6-methyi-2-oxo-1-phenyl-1,2-
dihydropyridine-3-carboxamido)phenoxy)-1 H-indazol-6-ylcarbamate (65 mg, 0.114
mmol) in DCM (10 mL) is added TFA (1 mL, 13.5 mmol). After the reaction is stirred at
RT overnight, it is concentrated. The residue is partitioned with saturated agqueous
NaHCO; (30 mL) and DCM (50 mL), and the organic phase is separated, dried and

15  concentrated, The residue is purified by silica gel column chromatography eluting with
DCM:MeQOH (20:1) to give the product (35 mg, 65.3% vield). MS (m/z): 470.1 (M+H).

To a solution of N-(4-(6-amino-1H-indazol-5-yioxy)-3-fluorophenyl)-6-methyi-2-
ox0-1-pheny!-1,2-dihydropyridine-3-carboxamide {35 mg, 74.6 umol) in acetone (10 ml.)
is added MeSOsH (7.16 mg, 74.6 umol). After the reaction mixture is stirred at RT for

20 0.5 hour, it is concentrated. The residue is washed with ether and dried to give N-(4-(6-
amino-1H-indazol-5-yloxy)-3-fluorophenyl)-6-methyl-2-oxo-1-phenyl-1,2-
dihvdropyridine-3-carboxamide methanesulfonate (39 mg, 92.5 % yield). MS (m/z2):
470.1 (M+H).

25  The following compounds are prepared essentially by the method of Example 50:

Ex. . Physical data
No. Chemical name Structure MS(m/2)(Vi+H)




hours. Additional EDC1 (50 mg), HOBt (25 mg), DIPEA (0.02 mL), and 1-(4-
fluoropheny1)-6-methy1-2-oxo-1,2-dihydropyridine-3-carboxylic acid (40 mg) are added and the
mixture is stiFeeshionangdditional 24 hours. The reaction is diluted into Ete&¢{ke8snk)and washed
with saturated aqueous sodium chloride (3 x 25 mL). The 15 combined aqueous solution is extracted
with EtOAc (1 x 25 mL). The combined organic solution is dried over Na2S04, filtered, and
concentrated to dryness. The residue is purified on a silica gel column eluting with DCM (A) and a 10%
MeOH in DCM solution (B), gradient from 100% (A) to 90/0(A):10%(B) over 60 min to give a clear wax
material as the desired product (114 mg, 82% yield§1MS (m/z) 667.8 (M+H). -59- To a 25 naL
round bottom flask is added N-(4-(6-(benzhydrylamino)-1-methy1-

1H-indazol-5+y "“" A-3-fuerephenyt)y-i-(4-Huorophenyd)y-6-methyl-2-oxe

1
dihydropyridln%’;‘s' garboxamid€¥a8@4ner=A9.7 nmol) and DCMuEtErenL, 15 Ehs “i;‘

ta
6 heY (ﬁ?l ~d by the
addition of triethylsjtane(6-3 =18 mmotjand-TFAR ML 26:9 Smmoty—Tihe reaction |||| ture is

stirred at RT for 3 A (v aEndvEFant then the s}d@is diluted in DCM (5D mL) and
washed with a Satu ra@d’%@@éé&ﬂ%ﬁq‘i@&@?mL T éous I@r is extgagted with DCM (I x
25 ml.) and the cornblneooﬁ?gla%ﬂ@cﬂ’iﬁ)ﬂ?ﬁﬁqglﬂ? ed with O1, filtered and concentrated| The
residue is putified on a silica g€l 5%%?1% &luting with DCfNi (A) and a 10% MeOH in a DCM 10 solution
(B), gradient from JOO% A) to 80% A) ZO%éB) over 50 min, helpl :20 ratio for 5 mm then gradient
to 70%(A):30%%(B) i stadagalie-Xoemiateria §@@ roduct (67 mg,90% vyield).

MS (m/z): 501.81M fﬁﬂfr""? 1“ i a5 i added 502.2
N-(4-(6-amino-1-mg 1n ‘"‘ggyéf 1ne-3- :

fluoropheny1)-1-(4¢ fluoro en% yi- f—%}%el 2-di ydropy”ﬁfﬁne 3-carboxamide 15 (47.5 tug,

94.7 nmol) injDCM| (ﬁm%%mmpﬁlmgu\g%ﬁamL 49. 2 mmol). MeS03H (6.2 nt, 94.7 mild) in
McOH is added, The sabitigrisigancemitip:iggive 4 light y “sohq (54 mg, 96% yield). MS (n/z):
501.8 (M-+H) | The foliauing Tomopnanits rpmiepared peséotially by the method oRExample 48: Ex.
No. Chemical name Structure Riysigahdata MS(m/z)(\/I“+H) 487.8 49 -(6-Amino-1-methy1-1H-
indazol-5-yloxy)-3-ifluorophenyl1)-1-(4- __fluoropheny1))-2-0x0-1,2- dihydregyridine-3-carbgxamide

methanesulfanate 9\, . L ¥ [ ¥
T " N-(4-(6-(6-Aminopyridin-3-vD-1H- FUNWKQNO

54 indazol-5-yloxy)-3-fluorophenyl)-2-(4- o w0 ¢ 5591
fluoropheny?)-3-oxo0-2,3- G ’
dihydropyridazine-4-carboxamide ¢ "
N—NH
Example 55

N-(3-Fluoro-4-(6-(2-methylmorpholino)-1H-indazol-5-yloxy)phenyl)- 1-(4-fluorophenyl)-
2-o0xo0-1,2-dihydropyridine-3-carboxamide

N~ F
N
B O@\ 0
D |
O 0 N
5 ¥

To a 10 mL screw-cap vial is added 3-fluoro-4-(6-(2-methylmorpholinog)-2-
(tetrahydro-2H-pyran-2-y1)-2H-indazol-5-yloxy)aniline (44 mg, 103.17 pmol), 1-(4-
fluorophenyl)-2-0x0-1,2-dihydropyridine-3-carboxylic acid (42 mg, 0.18 mmol), EDCI
(45.177 mg, 232.13 pmeol), HOBT (23.699 mg, 154.75 pmol) followed by DMF (5 mL,



20 Example 50 N-(4-(6-Amino-1H-indazol-5-yloxy)-3-fluoropheny1)-6-methyl-2-oxo-1-phenyl-1,2-
dihydropyridine-3-carboxamide methanesulfonate -60- NH,0 -S-OH O To a solution of tert-butyl
5-(4-amino-@-uerephesoxy)-1H-indazol-6- ylcarbamate (170 mg, 474 umatramdoos/osos4o
6-methy1-2-oxo-1-phenyl-1,2-dihydropyridine-3- carboxylic acid (120 mg, 0.52 mmol) in DMF (5 mL) is
added HOBt (60 tug, 0.44 5 mmol), EDCI (90 mg, 0.47 mmol) and N-methylmorpholine (0.5 mL). After
the reaction mixture is stirred at 60 C overnight, it is partitioned between EtOAc (50 mL) and saturated
aqueous NH4C1 (30 mL). The organic phase is separated, dried and concentrated, and the residue is
purified by silica gel column chromatography eIutirT@QWith PE:EtOAc (1:1) to give the product (65 mg,
24.1% yield) MS (m/z): 570.2 [M+H]). 10To a solution of tert-butyl .

5-(2-fluoro-4-(6-methyl-2-oxo:l-pheny]-1.2- i o -

ity E R DREAMA G 25792 ol The eoctopombetre o piedal 1 0
mL) is added TR Yerpht.1 305 reaeisl iafdutedante &tion (SGuvee andivrIhed/@irigHurkied concentrated.
The residue is pagitionesuwithisairatec agusous Makiedd (R0 ArANRE, (PRmk). and the

organic phase is separated, dried and 15concentrated, The residue is purified P\é silic%gel column

chromatograpf) TR IR BEMPRIEOH {38Y 1t FURARE Prodlice BS5SHETBSS9A8 ¥IR). MS (m/2):
470.1 (M+H). hex@osaAnhutiGnoutdEH ¢BdienifoaHOGSZ005Inky 308+ (ioTopB Ny r 8omethyl-2-

oxo-1-phenyl-1,¢ Ay oRYEINE; Fe LKA B M Jeh® M08 Eﬁ%ﬁ%% 3%iyr).Is added

MeS031-1 (7.16 mg, 74.6 umol). After the reaction mixture is stirred at RT for 200.5 hour, it is
concentrated. THe regigtigreopachect-wits et 2R g ayien - tovgivé Npdazed-S-yloxy)phenyl)-1-
amino-1H-indazoftyishen) B-flugsopheainy ) pymeaittyb-2aecdinphenyndg 29% yield). MS
dihydropyridin%%%aérploggm methanesulfonate (39 mg, 92.5 % yield). MS (in/z: 470.1 (M+H). 25
The following compounds are prepared essentially by the method of Example 50: Ex. No. Chemical

name Striture Phystea Ward Msem/23tkis pgded 1@ uqee-EfericativannsoBelinsiute

(tetrahydro-2H-pyran-2-yl1)-2H-indazol-5-yloxy)phenyl}-1-(4-fluorophenyl)-2-oxo-1,2-
dihydropyridine-3-carboxamide (66 mg, 102.86 pmol) and MeOH (5 mL, 123.54 mmol).
To the resulting mixture is added MeSO;H (20.229 pL, 308.57 pmol) and the reaction
mixture is heated to 40 °C for 6 hours. The reaction mixture is concentrated and

15 dissolved in DCM (100 mL). The sclution is washed with a mixture of saturated aqueous
sodium chloride (20 mL) and saturated agqueous sodium bicarbonate solution (1 x 20
mL). The organic solution is extracted with DCM (1 x 25 mL.) and dried over Na,;SO,,
filtered and concentrated. The residue is purified on a silica gel column eluting with
DCM (A) and a 10% MeOH in DCM solution (B), gradient from 100% (A) to

20 70%{(A30%(B) over 60 min to give a light yellow solid as the desired product (40 mg,
62% yield). MS (m/z): 557.8 (M+H).

The following compounds are prepared essentially by the method of Example 55:

lﬁi Chemical name Structure Jéag:;? ;QT;)
(R)-N-(3-Fluoro-4-(6-(2-
methylmorpholino)-1H- '
indazol-5-yloxy)phenyl)- M}E} %YQ\CL
56 1-(4-fluorcphenyl)-2- Y o@f v d
ox0-1,2- L
dihydropyridine-3-
carboxamide

558.2




Physical data 51 N-(4-(6-Amino-1H-indazol-5-yloxy)-3- fluoropheny1)-1-(4-fluorophenyl)-2-
o0xo-1,2-dihydropyridine-3- carboxamide 0 . H 4k NH NN F  474.1 52

N-(4-(6-AmiRes LhiRdaael-5-yloxy)-3- fluorophenyl)-1-(4-fluorophenyl)-4 f-ti:52009/050640
dimethy1-2-oxo0-1,2-dihydropyridine-3- carboxamide methanesulfonate F. 0' 400 -0-0 0 502.2 53
N-(4-(6-Amino-1H-indazol-5-yloxy)-3- fluorophenyl)-1-(4-fluoropheny1)-6-
methyl-2-o0xo0-1,2-dihydropyridine-3-

_63-
I‘I::I)ci Chemical name Structure 1\/}; ;lgvil/g?(li\if;)
(R)-N-(3-Fluoro-4-(6-(2-
methylmorpholino)-1H-
indazol-S-yloxy)phenyl)- m«a E\H/@/
57 1-(4-fluorophenyl)-6- ' "KP/ ° ® \Q\F 5722
methyl-2-0x0-1,2- L
dihydropyridine-3-
carboxamide

N-(4-(6-Cyclopropyi-
1H-indazol-5-yloxy)-3- - n{@
fluorophenyl)-1-(4- al B AN
58 fluorophenyl)-2-oxo-1,2- %LOQ ) QF 499
dihydropyridine-3-
carboxamide

N-(4-(6-Cyclopropyl-
1AH-indazol-5-yloxy)-3-

fluorophenyl)-1-(4- e n X -
59 | fluorophenyl)-6-methyl- %LOQ ‘g’%\(@\r 512.8
2-0x0-1,2-
dihydropyridine-3-
carboxamide
N-(4-(6-((25,6R)-2.6-
Dimethylmorpholino)- N 5
1 H-indazol-5-yloxy)-3- WE} H‘(Q| ,
60 fluorophenyl)-1-(4- o’Q’N v O\r 572.2
fluorophenyl)-2-oxo-1,2- JON ‘
dihydropyridine-3- °
carboxamide
N-(4-(6-(2,2-
Dimethylmorpholino)- . !
1H-indazol-5-yloxy)-3~ "NE} ’ijﬁ@\
61 fluorophenyl}-1-(4- o ° e : 572.2
fluorophenyl}-2-oxo-1,2- ,F
dihydropyridine-3-
carboxamide
N-(3-Fluoro-4-(6-

morpholino-1H-indazol- c .
S-yloxy)phenyl)-1-(4- )—%:M
62 fluorophenyl)4,6- FQ‘Q“ g 571.8
dimethyi-2-oxo0-1,2- . o Q

dihydropyridine-3-
carboxamide




carboxamide F O lik 11 0 488.1 54 N-(4-(6-(6-Aminopyridin-3-y1)-1H-
indazol-5-yloxy)-3-fluoropheny1)-2-(4- fluoropheny1)-3-oxo-2,3- dihydropyridazine-4-carboxamide , * 0
0 _ 40 NNNu 51 Example 55 PCT/US2009/050640
N-(3-Fluoro-4-(6-(2-methylmorpholino)-1H-indazol-5-yloxy)pheny1)-1-(4-fluorophenyl)-
2-0x0-1,2-dihydropyridine-3-carboxamide 5 To a 10 mL screw-cap vial is added
3-fluoro-4-(6-(2-methylmorpholino)-2- (tetrahydro-2H-pyran-2-y1)-2H-indazol-5-yloxy)aniline (44 mg,
103.17 gmol), 1-(4- fluorophenyl)-2-oxo-1,2-dihydropyridine-3-carboxylic acid (42 mg, 0.18 mmol),
EDCI (45.177 mg, 232.13 gmol), HOBT (23.699 mg4154.75 gmol) followed by DMF (5 mL, -62- 64.66
mmol) and DIPEA (44 980 pL, 257.92 umol). The reaction mixture is stirred at RT overnight. The

react|0n |S d|| itedd Et0OAC /Rﬂ mb) anrl \ :gcharl \nnfh cahnrgfnrl agueou caodivum ﬂhlnrurlv (5 X 25

LA G M b Iy g vy ey \A%E=d oI ago o ouoTToar T ChitoTTa

mL). Organic|layers| %{é\iﬁfg&% T a(f O4, filtered, and concentrated to dryness. The residue is
purified on a gilica ge Colopt 'I%’H “With

63 yloxy)pheny) 1 -(4- h Q 613.1
fluorophenyl)-2-oxo-1,2- o 3. (-2
dihydropyridine-3-
carboxamide
N-(3-Fluoro-4-{6-fluoro-
1H-indazol-5-
yloxyiphenyl)-1-(4-
64 | fluorophenyl)-6-methyi-
* 2-o0x0-1,2- ’D‘
dihydropyridine-3- rQF
carboxamide H
methanesulfonate
5-(2-Fluoro-4-(1-{(4-
fluorophenyl)-6-methyl-

2-0x0-1,2- o @_N -

*‘D‘ 491.2

)

‘:

dihydropyridine-3- /’QY | .
65 carboxamido)phenoxy)- Ney NO °d Q 600.2
N-(tetrahydro-2H-pyran- H O
4-y1)-1H-indazole-6- !
carboxamide

*: Methanesulfonate salt is prepared essentially by the same method of salt

formation step in Example 3.

The following assays demonstrate that certain compounds of the present invention
5  potently inhibit c-Met phosphorylation in cells, potently inhibit c-Met in vivo, and

demonstrate dose dependent anti-tumor activity in certain xenograft models.

¢c-Met protein expression and purification
The kinase domain (KD) of human c-Met (from Gly 966 to Ser 1390, NCBI
10 NM_000245) is cloned into a pFastBac®HT vector (Invitrogen, Carlsbad, CA). The His-

c-Met KD construct is transposed into Baculovirus DNA using a Bac-to-Bac® system

(Invitrogen). SF9 cells are infected with the recombinant baculovirus, The mfected cells

are harvested by centrifugation and the cell pellet is collected and stored at -80 °C. Cells

are lysed in buffer A (40 mM tris(hydroxymethyDarminomethane (Tris), pH 7.5, 500 mM
15 NaCl, 20% glycerol, and 10 mM imidazole). Cell lysates are homogenized and

centrifuged. Supernatants are incubated with nickel-nitrilotriacetic (Ni-NTA) resin and



5 hexanes (A) and EtOAc (B), gradient from 80%(A):20%(B) to 30%(A):70%(B) over 40 mm, hold at
30:70 ratio for 15 min to give a yellow solid as desired product
N-(3-fluoro4g§-+Rumetkydmorpholino)-2-(tetrahydro-2H-pyran-2-y1)-2H-ingaaoi-Sndompopfaeny 1)-1-
(4-fluoropheny1)-2-oxo-1,2-dihydropyridine-3-carboxamide (70 mg, 99% yield). MS (m/z): 641.8
(M+H). 10To a round bottom flask is added N-(3-fluoro-4-(6-(2-methylmorpholino)-2-
(tetrahydro-2H-pyran-2-y1)-2H-indazol-5-yloxy)pheny1)-1-(4-fluoropheny1)-2-oxo-1,2-
dihydropyridine-3-carboxamide (66 mg, 102.86 !Imo and MeOH (5 mL, 123.54 mmol). To the resulting
mixture is added MeS03H (20.229 pL, 308.57 ttmof¥*and the reaction mixture is heated to 40 C for 6
hours. The reaction mixture is concentrated and 15dissolved in DCM (100 mL). The solution is washed
with a mixture of saturated aqueous sqdium chloride (20 nd saturate equys sodium
bicarbonate soRHIEh A YSE HL: ‘?ﬁoéeB’r“gadﬁi%hgfc‘)‘{u‘?%lﬁ%igf@%a%t‘g&@vi R IAZAE) and dried
over Na2S04 diterdtbandtenncehicaied akh®eesithgetisp iriied orca StisadgeReb{umiumiuting with
DCM (A) and a,409%Mea in REM Saliing (@), IrAdieiiroimd Q0% (e 203A%¢S30/0(B) over 60
mm to give a light yellow solid as the desiréd product (40 mg, 62% yield). MS (m/z): 557.8 (M+H). The
following compBritRCarenpjyagdereastentially by the method of Example 55: Ex. No. Chemical name
Structure Rhysical data MS(m/z)(M+H) 56 (R)-N-(3-Fluoro-4-(6-(2- methylmorpholino)-1H-

indazok-5-yloxy)phenyl)- 1144514p10nNERX 2 oach cyeiRRYglRgr Br fgrboxamide 0 5582 -64-
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
10 well in 80 pL 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, 80 pl. of RSM is added to each well of the cell plates. The cell plates are incubated
15  for 2.5 hours in a cell culture incubator, and then dosed with compounds. Compound
inhibitors are first solubilized at 10 mM in 100% DMSO and then diluted to 100 uM with
2% DMSO RSM. Subsequently compound serial dilutions (1:3) are prepared over a 100
UM to 0.005 uM range. Cells are dosed with the addition of 20 pL of compound stock to
produce a final DMSO concentration of 0.4% and a final compound concentration dose
20  range between 20 and 0.001 pM. After dosing with compounds the cells plates are gently
agitated to mix and then allowed to incubate for 30 min in a cell culture incubator. After
dose completion, the cells are stimulated with the addition of 20 uL per well of
Hepatocyte Growth Factor (HGF) at a final concentration of 100 ng/mL in RSM (all wells
except MIN wells are stimulated, MIN wells are dosed with 20 pL RSM). After 10 min
25  incubation in a cell culture incubator, the liquid is removed from the cell plate wells, and
the cells are lysed by the addition of 50 uL of'ice-cold Meso Scale Discovery® (MSD,
Gaithersburg, Maryland) 1X Lysis Buffer (150 mM NaCl, 20 aM Tris, pH 7.5, 1 mM
EDTA, 1 mM ethylenc glycol tetraacetic acid, and 1% TRITON® X-100) supplemented
with Phosphatase I and 1T and Protease inhibitors (Sigma, St. Louis, MO). After lysis at
30  RT for 30 min the lysates are transferred to and captured on a MSD® Multi-Spot 96-well



N-(3-Fluoro-4-(6-(4- (methylsulfonyl)phenyl)- 1H-indazol-5- yloxy)phenyl)-1-(4-
fluoropheny1)-2-oxo-1,2- dihydropyridine-3- carboxamide /IPOfollk*-613.164*

N-(3-Fluorosgd Spllsseressd H-indazol-5- yloxy)pheny1)-1-(4- fluorophenyl)-Gpethiylosirdippyridine-3-
carboxamide et anesulfonate 2-oxo-1,2- N *F OjM 491.2 65 5-(2-Fluoro-4-(1-(4-
fluoropbeny1)-6-methyl- 2-oxo-1,2- dihydropyridine-3-

-66-

4-spot PhosphoMet plate that is BSA-blocked (at 30 mg/mL Block A in 1X Tris Wash
Buffer) and then washed one time with Tris Wash Buffer . After 2 hours capture (at RT)
the lysates are removed from the MSD® plate and the plate is washed with 1X Tris Wash
Buffer. After blotting, 25 uL of 5 oM Sulfo-Tag Anti-Total Met antibody (detection
5  antibody, MSD® prepared in 1X Tris Wash Buffer supplemented with 10 mg/mL BSA

and 0.1% Blocker D-R (MSD®?3) is added to the wells of the MSD® plate. Afier 1 hour
capture (at RT) the MSD® plate wells are washed with 1X Tris Wash Buffer, and then
150 ul. of 1X Read Buffer T (with surfactant, MSD®) is added. Immediately after the
addition of the Read Buffer, the plates are analyzed with a SECTOR 6000 MSD®& Imager

10 plate reader. Relative [Cso 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 ICso values are less than 0.2 uM. For example, the average

15 (n=6) ICsq value (50% inhibitory concentration ) of Example 1 in this assay is 0.0352 uM,

indicating it potently inhibits c-Mct phosphorylation in cells.

¢c-Met in vivo tareet inhibition assav

S114 cells (licensed from PHS, over-express both human HGF and human c-Met)
20 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
Matrigelm matrix {BD Bioscience, Franklin, NJ), and injected subcutaneously into the
flank of nude mice (athymic nude, from Harlan, Indianapolis, IN). At day 8 after implant,
25  compounds (formulated in 10% acacia or 1% carboxymethyicellulose/0.5% sodium lauryl
sulfate/0.05% antifoam as suspension) are administered to aniraals by oral gavage at 50
mg/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
30 transferred to a tube containing Lysing Matrix D beads (MP Biomedicals, Solon, OH) and
600 pL lysis buffer (RIPA buffer, containing 50 mM Tris-HCI, pH 7.4, 150 mM NaCl,



carboxamido)phenoxy)- N-(tetrahydro-2H-pyran- 4-y1)-1H-indazole-6- carboxamide t 10, 600.2 *:
Methanesulfonate salt is prepared essentially by the same method of salt formation step in Example 3.

The following@ssays gggonstrate that certain compounds of the present iveptiangapetantly inhibit
c-Met phosphorylation in cells, potently inhibit c-Met in vivo, and demonstrate dose dependent

anti-tumor activity in certain xenograft models. c-Met protein expression and purification The kinase
domain (KD) of human c-Met (from Gly 966 to Ser 1390, NCBI 10 NM 000245) is cloned into a_
pFastBacgHT vector (Invitrogen, Carlsbad, CA). The Hisc-Met KD construct is transposed into
Baculovirus DNA using a Bac-to-Bac(r) system (Invittogen). SF9 cells are infected with the
recombinant baculovirus. The infected cells are harvested by centrifugation and the cell pellet is

collected and stored af -8Q C. Cells are lysed in buffer A (40 mM tris(hydroxymethyeaminomethane
(Tris), pH 7.5, 500 frif 1 5@a%ﬁl%%ﬁg§éﬁ%f?’a£b&ié%ﬂﬁﬂ‘ﬁigg%t(?fé?y@é $heS are homogenized
and centrifuge8aStpekrati s apeein &b Biteohadithl nickeleditri b tnge ehictiNiaNfd)yreshe and -65- loaded
onto a column,.Broteins are elued with el B ARUTiRt Apie i M dazale) afd c-Met containing

fractions are pooled together, loaded onto a Superdex(r)200 column (Amershan Bioscience,
Piscataway, NIjoEitepsmmirHof qzonprRed 75980 mMNaC1, and 10% glycerol). 5 HGF
StimulatecsMet (pY 1342 NGktad60 Galkbagse diSDIS AhosphNECAHBOG sellsdpurchasgidrom ATCC)
are cultured in RPMI 1640 media (lnvitrogen) supplemented yvith 10% Fetal Bovipe Serum (FBS) and
plated (prior to%\edfé:\{l)fr_%viegds%lg Ié%nr%ljuesﬁ} %ﬁeggmﬁ%%o aft? %Stt%dryn%pfgj{lce)ga% i%é%%itf of %,000 cells per
10well in 80 plexveiiied THepgendsabe Théhindupatelitoenight weawel vugterenthanbitor (5% CO2,

95% Relative Hunidine (75D a8 F6&)-andptllawadde attachutenthenplate ofhgitellowing morning the
cells are washed with 2 volumes of a Reduced Serum Media (RSM) (RPMI. 1640 media supplemented
With 0.5% 55 AREY ANGVAT Bt AL TRHC B L PEF HER AGHORES CACHTeH Gt tho cell plates
The cell platesmagédntbated i5far@inhoddstimliateell pulture incubator, and then dosed with
compounds. Compound inhibitors are first solubilized at 10 m1v1 in 100% DMSO and then diluted to
100 MM with 2% DMSO RSM. Subsequently compound serial dilutions (1:3) are prepared over a 100

MM to 0.005 MM range. Cells are dosed wA ML of compound stock to produce a
final DMSO concentrgtinanafl d4%stans @lfinad tampownd gamnce tiration tose Rasahgehetween 20 and

0.001 p M. Affah dasia.ith.compaunds e iniales Al cspiAdtaiRtiamigand then allowed to

incubate for 30'min n a ce ure incubator. After dose completion, the are stimulated with the

addition 0f520 pkpradodel efiEpAtbrsHedcrslitierad iobHomwbravahe stedlatiatibn of 100 ng/mL in
RSM (all wells gxaaptMINyuelsrata stisoriied ViNpsels:pe gpsadinithcaRiMaRiSM). After 10 min

administered by oral gavage when tumors are established (7-21 days after implant).
Tumor response is determined by tumor volume measurement performed twice a week
during the course of treatment. Tumor volume inhibition (% growth inhibition} is

20  calculated by comparing treated groups to a vehicle control group. Body weight is taken
as a general measurement of toxicity. The Compound of Example 1 demonstrates
excellent dose dependent anti-tumor activity in these models. For example, when dosed
at 1.3 mg/kg (oral (PO), bi-daily (BID) x 35), Example I is able to cause 59% growth
inhibition of US7MG tumors. At 4 mg/kg dose (PO, BIDx35), 82% growth inhibition is

25  achieved. At 12 mg/kg dose (PO, BID x3 5), 92% growth inhibition reaches.

¢-Met relevant tumors and xenograft models

c-Met overexpression is a common feature for many human tumors, including
30  lung, breast, colorectal, gastric, renal, pancreatic, head and neck (1,2). ¢-Mot activating
mutations in the kinase domain are implicated as the cause for several tumors, such as

hereditary papillary renal cell carcinoma, childhood hepatocellular carcinoma, and gastric



25incubation in a cell culture incubator, the liquid is removed from the cell plate wells, and the cells are
lysed by the addition of 50 ML of ice-cold Meso Scale Discovery(r) (MSD, Gaithersburg, Maryland) IX
Lysis Buffer{ bR mMHaCl, 20 mM Tris, pH 7.5, 1 mM EDTA, 1 inM ethyjene gkl taligacctic acid,
and 1% TRITON(r) X-100) supplemented with Phosphatase | and Il and Protease inhibitors (Sigma,
St. Louis, MO). After lysis at 30RT for 30 min the lysates are transferred to and captured on a MSD(r)
Multi-Spot 96-well -66- 4-spot PhosphoMet plate that is BSA-blocked (at 30 mg/mL Block A in IX Tris
Wash Buffer) and then washed one time with Tris Wash Buffer. After 2 hours capture (at RT) the
lysates are removed from the MSD(r) plate and theS8tate is washed with IX Tris Wash Buffer. After
blotting, 25 p1 of 5 nM Sulfo-Tag Anti-Total Met antibody (detection 5 antibody, MSD(r) prepared in 1X
Tris Wash Buffer supplemented with 10 mg/me BSA and 0.1% Blocker D-R (MSD41)) is added to the
wells of the MSEE§ prate. KRS PHBUPTE AT G PRI TRE NS B Pt SHERS 8% hed with IX Tris
Wash Buffer, dnthtiher:bigt:pluoblX ReadiguffetMEvith.sartdetantaMMI D)) HEhdded. Immediately
after the addition of the Read Buffer, the plates are analyzed with a SECTOR 6000 MSD(r) Imager

10plate reader. Relaiyg; QR0 values,ate datesminedinsina- Msl aativity unitsBy-egiculating percent
inhibition with respect to on-plate "MIN" and "MAX" controls and then fitting the percent inhibition

values and ten-point dbEEEEn Sndd GRS o lhparinfetardofatic WabdHSH - THBRSay has a

Minimum Significant Ratioe{MSR }t:of 12085200 all exemplified compounds the IC50 values are less than

0._2 pM. Fo.r examg)_leDmge%?ﬁgg éﬁ&&%%-%g&@jl&ef_(gp%? Wﬁj@/@g@ﬁmﬁt&o%&f Example 1 in
this assay is 0.0352 pM, |nd|cat|ng It potently inhibits c-Met pho r

|
‘ sphorylation in cells. c-Met in vivo
target inhibition adsal®S1'th- ks Ylicdhset fromh PRASEWGeiist ot?¥liman HOP and human

c-Met) 20 are cultgregianrecgrovn mediaiRDuloesco s Medibed daglerMetiumpspplemented with
10Y/0 fetal calf serum a pande s are harvested and was | ith phosphate buffered
W) g r%arpd\?\?é( Bcg}%\,/i l\ge, §S{.‘e{ aFTC}[agbe §t°‘r|ge| qyﬂf %6’5

saline and 2X106 cells are mixe qulgf’vo ume o m matrix (BD Bioscience,
Franklin, NJ), and7injechedds UbcutdnEblushiéntd tive flankicfengtontitd {athYmic nude, from Harlan,

Indianapolis, IN). At %X,@I@ﬂ%]@ﬁ'ﬁﬁt.; E@e?ﬁm%9910%1(5%?@!:@%@%@81@3@7?%@? or 1% o
carboxymethylcellulose/0.5% sodium ‘amyl sulfate/0.05% antifoam as suspension) are administered to
animals by oral gavage at 50 mg/kg. Animals are sacrificed at 2 hours post dose, and tumors are

harvested and storedfrozenpuntid nefebiepkekraievettionons arefqpatisefizedlesihg motar-pastel. The

pulverized issyes, e HRRSIGURA o Aduhe GoRtANG: bxslad MatR et (VP Biomedicals,
Solon, OH) and 600 'IL lysis buffer (RIPA buffer, containing’50 mM Tris-HCI, pH 7-4, 150 mM NaCl,

-67- 1% NP-40U0NSO5meseitifts dEoky cR 1B TS ToH Sp SUGhahr BRSO Bl SPRRASELL)S AbEastPrep(r) Cell
Disrupter (MP Bigmnesdicals)dsatisgthtadisruptibr tssueiand seshecellRphypatgoare passed through
a 20 gauge ne 11 f t t in concentration js determined by Bradford
method. 5Tum2gﬂ§/s§g}§§ gﬁe%@agﬁé%'%ﬁ%@gg?%#ys%ﬁg%e?f%ﬁg)ﬁé%{fe%%ﬁﬂﬁcgé:phor- c-Met
level is determiviegk Gsinghine Sami@Protocol as H460 cell-based ELISA. For all exemplified compounds

the 5114 # vivo inhibjiieRoaluesiate EFHALPT Srerirrfank0%alhe degeselnl mgky. For example,
Example 1 is a potent inhibitor of c-Met phospho%llatj{])n with an EDso value (dose that produces 50%

inhibition in turhSr BF2RC1 BRtER ShiffE ARG A SatuRERe MABES BT R0 2 68faft tumor
models Humamgtiodldsigniacelsiti@IMGnhunahgastkit dinceres ats dMikibiis hlimegnonon small cell

lung cancer cels fdd, A manenal sRFioaa sl CRKER arR LRxpandeg .culure,

harvested, and injected subcutaneously onto the rear flank of athymic nude mice. Testing compound is
prepared in an*iQIBiEp e veni e e e arsmiite relipircitir e spiiv e tdmsy 8y destablished
(7-21 dayssaftemipiplant)THiumer@spansads deteimines by innaioweipnermeasumigent performed

twice a week dyrinLIng Coue, O ESRIRGIL JHMALYPI e bibition, (. grouth infubiior) is
will be defermined by a physician, in the lght of the relevant circumstances, including the
condition to be treated, the chosen route of administraticn, the actual compound or
compounds administered, the age, weight, and response of the individual patient, and the

30  severity of the patient's symptoms.



20calculated by comparing treated groups to a vehicle control group. Body weight is taken as a
general measuyr. toxicity. The Compound of Example 1 demonstr } se
dependent g?]%-ﬁqur}fg]f&%%vity in these models. For example, when dosedaﬁa;'? ?@ér%%! z(g‘%fgral (PO),
bi-daily (BID) x 35), Example | is able to cause 59% growth inhibition of U87MO0 tumors. At 4 mg/kg
dose (PO, BIDx35), 82% growth inhibition is 25achieved. At 12 mg/kg dose (PO, BID x3 5), 92%
growth inhibition reaches. c-Met relevant tumors and xenouraft models c-Met overexpression is a
common feature for many human tumors, includinga30lung, breast, colorectal, gastric, renal,
pancreatic, head and neck (1,2). c-Met activating mutations in the kinase domain are implicated as the
cause for several tumors, such as hereditary papillary renal cell carcinoma, childhood hepatocellular
carcinoma, and¥g&s#ie: -68- cancer (3-7). c-Met inhibitors from Pfizer demonstrated antitumor efficacy
in many human xenog,raft ssmers ipeluding 8 7MG, GTL16, H441, Caki-1, and PC3 (8). 1.

aS(Rev Mol Cell Biol 4: 915-925, 2003. 3.

Kijima, T., Maulik, G. etal. Cancer

Res 63: 6272-6281, 2003. 106. Park, W$&., Ddng, S(R/I., Rim, S¥*etal. Cancer Res 59 : 307-310, 1999.
7. Schmidt, L., Duh, FM., Chen, F., etal-Nat-&enet 16: 68-73, 1997. 8. Zou, FIY., Li, Qiuhua., Lee,
JH., etal. Cancer Res 67: 4408-4417, 2 The compounds of the present invention are preferably

formulated as 15pharmaceutical compositions administered by a variety of routes. Most preferably,
such compositions are for oral admini$ti#&tion. Such pharmaceutical compositions and processes for
preparing the same are well known in the art. See, e.g., REMINGTON: THE SCIENCE AND
PRACTICE ORREHARMACY (A. Gennaro, et aL, eds., 19th ed., Mack Publishing Co., 1995). 20The
compound$ of Forml,kl(a!. are lgen%rzi;lly effective over a wide dosage range. For example, dosages per
day normally fall within the Parl%]dee Of about 1 mg to about 200 rug total daily dose, preferably 1 mg to
1150 mg total daily doB& jsawieopdistetariiminmdorsocratprotay dailidibsptitnaiombsnstadces dosage

levels below thegwierlimit obthe alasesaichrangs.mav.basmere thanatsaiaieswiiiedn other cases
still larger doses_may be 25em%lotyed. The above dosaﬁ’igéﬁnl?e is not intended to limit the scope of
ouh

the invention it 2Ry oy RSB R TSR TRaPYHE® SRl EevHsBURbeRGually administered
will be determinediydra-pHysiciad: yiutiied)jhtralf theHepant drdimsianegsninctuding the condition to
be treateqOthenqggﬁgﬂn[g_ggesﬁsﬁggﬁipistration, the actual compound or compounds administered, the
age, weight, and responseé of the individual patient, and the 30severity of the patient's symptoms. -69-

. ,LN/\,R" »
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R R
where R®, R” and R® are independently selected from H or methyl;
RPsHorF;
R” is H, methyl, piperidin-1-yImethyl, morpholin-4-ylmethyl, or pyrazol-1-
15 yimethyl;
R’isHorF;and
X is CH=N, CH=CH, CH=C({CHz), C(CH;3)=CH, C(CH;)=N, N(CHa), or
C{morpholin-4yimethyl)=CH,
or 2 pharmaceutically acceptable salt thereof.
20
2. The compound according to Claim 1, or a pharmaceutically acceptable salt
thereof, wherein R* is amino, dimethylamino, cyclopropyl, pyridyl optionally substituted

‘with an amino substituent or 1-2 methyl substituents , pyrazol-4-yl, or 2 morpholin-4-ylL.



We Claim: 1, A compound of the formula: wherein: 5121 is H or methyl, R2 is amino,
dimethylamino, fluoro, cyclopropyl, pyridyl optionally substituted with an amino substituent or 1-2
methyl substituents, pyrazolyl optionally substituted with two methyl substituents,
2-methoxy-pyrimidin-5-yl, 4-methylsulfonylphenyl, térahydro-2H-pyran-4-ylamino,
(tetrahydro-2H-pyran-4-yDamino carbonyl, or a 10morpholin-4-ylsubstituent: 0 R Ra where le, Rb and
R." are independently selected from H or methyl; R3is H or F; R4 is H, methyl, piperidin- 1
-ylmethyl, morpholin-4-ylmethyl, or pyrazol-1- 15ylmethyl; R5 is El or F; and X'is CH=N, CH=CH,
CH=C(CH3), C(CE133) Tkeborkrkatti3)eMdibl GHRinar Cinorphalisndylmethyd)s e khitokakof,
pharmaceuticaH acceptable salt thereof, 2 2, Th d,agcording to Claim 1, or a
pharmaceutic‘g yrg%c%e%tgﬁ iéo’s%ﬁi %El %ar% ,OW%%%?%R%’ %%%%ggl%rﬁzﬁhylamino, cyclopropyl, pyridyl
optionally substituted with an amino substituent or 1-2 methyl substituents , pyrazol-4-yl, or a
morpholirs-4-yl. -704. Th8cohipewpdmpeting @ctonirigto: Claims<irioila phatmbiceuticadyt.acceptable
salt thereof, whereingR?2 is,aming, dimethylamino, pyrazol-4-yl, or a menpholin-4-yl. 54. The compound
according to Claims 1, or a pharmaceutically acceptable salt thereof, wherein R2 is pyrazol-4-yl. 5.
The compound according to Claims 1-4, or a pharmaceutically acceptable salt thereof, wherein R/ is
H, methyl, or morphdlifiy-sammetinglackording 6 Chiresdompicuridraecotidiiy w-Olaiasalt-deropia
pharmaceutically-aseepiable-salt therepfombherainkd is H. 7. The compound according to
Claims ]163 or a pharmaceutically acceptable salt thereof, 15 wherein X is CH=CH or CH=C(CH3).

8. The compound according to Claim 1 which is N-(3-fluoro-4-(|
-methyl-6-(1Hpyraz&1-H15 19 rprenddaritiseya Sk hiehy b re Ry FrgehetHy ke sko-1, 2-
dihydropyridiner3egtarbaxamide or a pharmaceutically acceptable salt thereof. 20 9. The
compound according to Claim 1 which is
N-(3-fluoro-4-(1-methyl-6-(1Hpyrazol-4-yl)-1H-indazo1-5-yloxy)phenyl)-6-methyl-2-0xo-1
-phenyl-1,2-dihydrogyridihe P EarEsses aéo&%%a?rﬁaaemﬂ%@é%ﬁfgﬁi&%éﬁa{h%%@8ﬁ 2510. The
compouhdl acebedingito Claitibot (Fnbi€lidin the pharmaceutically acceptable salt

8. The compound according to Claim 1 which is N-(3-fluoro-4-(1-methyl-6-(1H-
pyrazol-4-y1)-1 H-indazol-5-yloxy)phenyi)-1-{4-fluorophényl)-6-methyi-2-ox0-1,2-

dihydropyridine-3-carboxamide or a pharmaceutically acceptable salt thereof.

20
9. The compound according to Claim 1 which s N-(3-fluoro-4-(1-methyl-6-(1H- 7
pyrazol-4-y1)-1H-indazol-53-yloxy)phenyl}-6-methyl-2-oxo-1-phenyl-1,2-dibydropyridine-3-
carboxamide or a pharmaceutically acceptable salt thereof.
25 10. The compound according to Claims 1-9 wherein the pharmaceutically acceptable salt

is a methanesulfonate salt.

11, The compound according to Claim 10 which 18 N-(3-Fluoro-4-(1-methyl-6-(1H-
pyrazol-4-yl)-1H-indazol-5-yloxv)phenyl}-2-(4-fluorophenyl)-3-oxo-2,3-dihydropyridazine-4-

30 carboxamide methanesulfonate.

12. The compound according to Claims 1-11 wherein the particie size is less than 10

microns.



is a methanesulfonate salt. 11. The compound according to Claim 10 which is
N-(3-Fluoro-4-(1-methy1-6-(IHpyrazol-4-y1)-1H-indazol-5-yloxy)pheny1)-2-(4-fluoropheny1)-3-oxo-2,3-
dihydropyridazine-4- 30carboxamide methanesulfonate. 12. The compound according to Claims
1-11 wherein the particle size is less than 10 micrehk. -71- 13. A pharmaceutical composition
comprising a compound of Claims 1-12 or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier, diluent or excipient. 514. Use of a compound of any of Claims
1-12 or a pharmaceldicalykaoestablel samsoeieot mm@é%mﬁméﬁé@fﬂé@%éﬁ%m for treating
cancer selectggl from.the AKosR RSNt NG feNsRIrREEASISANER nalReatakeancer, renal
cancer, pancreatic cancer, head cancer, neck cancer, hereditary papillary renal cell carcinoma,
childhood heatSEeRBFEFRInoma, and gastric cancer. 10 15. A compound of any of Claims 1-12

or a pharmaceutically acceptable salt thereof for use as a medicament. 16. A compound or'a
pharmacgutically acgepiable st IeIed 350 dng e ™ 4 30k SIRIMR duf 2 R HER I the
treatment of cancer.

salt thereof in the manufacture of a medicament for 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.
10
15. A compound of any of Claims 1-12 or a pharmaceutically acceptable salt

thereof for use as a medicament.

16. A compound or a pharmaceutically acceptable salt thereof according to any

15  one of Claims 1-12 for use in the treatment of cancer.



