WO 2010/ 011538PCT/ US2009/ 050640 -1- AM DOPHENOXYI NDAZOLES USEFUL AS

| NHI BI TORS OF C- MET 5c-Met is a nenber of the tyrosine kinase growh factor
recept or warznioyn11338Met expressi on occurs in endot hel i al pcepisedelosmho and
mesenchymal cells. Binding to c-Met of the endogenous |igand, hepatocyte
grow h factor (HGF), pronotes cell mgration, proliferation, and invasion.
c-Met is inplicated in the progression of certain tunors. c-Met

over expressi on 10 has been shown i n nunerous tunor types including col on,
breast, renal, |ung, hemangi onas, squanpus cell nyeloid | eukem a,

mel anonmas, glioblastomas, and astrocytonmas. Activation of tunor cell c-Met
receptors enhances tunor cell proliferation, invasion/netastasis, and

resi stance to apoptosis and cytotoxic therapies. Various

am dophenoxyhet eroaryl c-Met inhibitors have been reported. See for 15
exanpl e, US2005/ 0288290, US2006/ 0211695, US2006/ 0004006, and WO 2007103308.
However, there I SvfsdPiERORGIDAODLEYULISICRTPOUAFORRTE CARLDI L C-Met.

The present i nvention provides novel am dophenoxyi ndazol e conpounds
believed to have clinical use for treatnent of cancer through inhibiting
c-Met. Preferre .eved to
prOV|defgn |nprggg%gggﬁggﬁmQ%ﬂkﬂgﬂg&§§%%%ﬁ¥&%ﬁq%%gq?%@%rﬁhﬁgtQ%h i bitor
conpounds f@mnﬂmmnmmm@uaﬂwomEMQemﬁ@éehmndmwgmﬂwmmlpﬂbde@ng@nﬁbunﬂs of
Formula 1: ound.of ,the for nu a: s H or methyl;

R2 is anino, 68“%?}9“? i o PHPAST 8OV fiqgrgﬁﬁ 91 pmmOtes %‘311 S Snal |y
substltuteqnmh&hmamaamnnmn@ubst|tuent or 1-2 nethyl substltuents pyrazol yl
optionally substltuted th t Sti.t nts

2- met hoxy- pyri ni d‘Y[Flt 1%1 1catﬁd g),rog{ﬁ?sf%ln%l}b Blij;.aéli),' ors5 'c-Met overexpression

t et r ahygly o- E*%aammﬂwﬂﬂMhmﬂim@tmﬁ&ﬁﬁk&h&ﬂﬂﬁg%bbﬁMﬁaﬂtﬂﬁmlhmg]nO car bonyl, or

a nor phol i 1 substituent: nd Re i ndependent |y
sel ected fﬂ?ﬂ‘ﬁ igPagsquRpIous ¢ed f{l}éﬁ?ﬁlﬂpﬁ?ﬁma’f@ oS @Oﬁ]éitﬂ??s and
pi peri di n- | aytbevrsriasl Actidtioh of tuliroficdll dmfehﬁél:epqu emﬁ@gaimolcewbr@ﬁferbylbn R5 is H

or F;, and X is CH=N, CH=CH, CH=C(CH3 g% 41 C(CH3) =N, N(CH3),
or O mor pholY#ionfmatEstanls1and esistapseio aaolﬁﬁ%{?r%%léé iihFgDisecept abl e sal t
t her eof TheyriBlesRinbpHc RS AL E@RyPE- RNk H8DHitBrs BTN BfoftsealcL RG cancer

selected fromthe 8rou consi sting of lung cancer, breast cancer,

col orectl eamelsr USPW0AQP3RLACE2009RAEN085(T F2006ARM006, hed iV Q AMTAP330Reck
cancer, heredi t 1y, RaPinkal Milf £RR4 f&%ﬂthe?@&ﬁ;&oﬂ%@that‘}ﬁh&%"%@ fgpat ocel | ul ar
carci noma, and gastric¢ cancer Iin a nmamal conprising admnistering to a 20
manmal i n ngegniohvastiohpioridet Irfefnltanadnorélﬁmmtnda/@lmmund@foelaﬁved)tvd@wd of

For ' @ on LiinfbaPABHIREGHICE R decP 6B At RAL U NLRAL compound 1 ufif eSeNt

i nvention also prov arnmaceutica osition conprising a conpound
of For nmul a presnt iavephian ma@bubelwbd tp m«x\awnablk)eovsmbltt it paerey oyerandain
pharHBCﬁytlqﬁﬂc%ﬂql%ggkggoe canrk undIH: yent or exci pient. 25This invention
al so provides a conp nd “of PEOr ri A 1" o M pharmaceutically acceptable salt
t hereof for use1&9p&mﬂﬁdﬁ@ﬁﬂﬁ@hmu@ﬂdomp@ma$bManhhﬁ i nvention provi des use
of a conpound of, For nul pharmaceutically acceptable salt thereof in
t he nanufactureQﬁOQP%@ﬁP'Bﬁéﬁ ¥or treating cancer. In particular these

cancers are selected fromthe group congjsting of |lung cancer, breast
cancer, colorectal cancer, rqul canger, X
0

Formula I

25  wherein:



-3- pancreatic cancer, head cancer, neck cancer, hereditary papillary renal
cell carcinoma, childhood hepatocellul ar carcinom, and gastric cancer.

Fur t her nowe,20toi1s538nvent i on provi des a pharmaceuti cal ceCpas2e0oOs06Hor
treating cancer selected fromthe group consisting of lung cancer, breast
cancer, colorectal cancer, renal cancer, pancreatic 5 cancer, head cancer,
neck cancer, hereditary papillary renal cell carcinom, chil dhood
hepat ocel | ul ar carci nona, and gastric cancer conprising a conpound of
Formula | or a pharmaceutically acceptable salt thereof as an active

i ngredi ent. It will be understood by the skilled reader that nost or
all of the conpounds of the present invention are capable of formng salts.
The conpounds ofR!tiig jprRESNAt i nvention 1l0are am nes, and accordingly react
with any of a nunber of |nor%gn|c and organic acids to form

phar maceut i cal | W dcewipeabipghgamgoalenre.icyriorapy!snyridykaptiphly raseitadcal | y
accept abl e g gh Afd) LiRMAusSAlE 3. 2%}99&3@&6@%5’&98?9@%0&&& RERA N them

are well known in the art. See, e.g
PHARVACEUT| Gl tvSanathy| sPRGPERT) E8ethSaI-Eaimidn Mmﬂ@@yls@kfwmh@wley VCH

I%ggrzaraceut i cﬁ}}g’q}ec n %é§4l\§lanE§5 Q%H alng %/&P#‘E glnﬂhd‘lca}@ﬂg?/ 84 2Pp\e/g: 2 g.n;)

Mar cel Dekh@mphwne4y1$@mnW@¢k Basel , Hong Kong 1995, pp. 453-499; S. M

Berge, et al., "Pharnaceuti cal Salts, "Journal of Pharnaceutical Sciences,
Vol 66, No. 1, January 1977. Preferreg maceutical ly acceptable salts of
t he conpounds of the present inventiofp are the nethanesul fonate salts.
20Preferred are conpounds of Formula | erein: (a) RLis H (b) RL is

methyl; (c) R2 is anino, dlnethylanlﬁb Bycl opropyl, 6-methyl-pyridin-3-yl,
pyrazol b= 4 4-ylmethyl; R4 is H
%gheq BaR affd R | ?nﬁz D yfl%]ﬁ%glil:cs‘[ecgfrorﬁw (Hhﬁ’ét]!lﬁ

Rl is neth J s pyrazo and RA iI's H RRis H RS is F
Rl is nethyl RRYisHgyFazol -4-yl, R3 is F, R4 is H and R5is H Rl is
neth I i's 4 I s CH=CH or

Y CJ-I]S(?Z PY3¢R! mét}%l pl@dlﬁ % r}{gr%l(ﬁﬁé‘l ﬂl?@h‘?hsn 3 O}ipyla%%l is F R4 is
H R5 is HylamtlylX i s CH=CH 10 or CH:C(CH3) (r) Rl is methyl, R2 is
pyrazol - 4-yl , R%gls okFR4 is H RSis F, and X is CH=CH or C}hCXC}B)
(s) RLis nethyl pyrazol-4-yl, RBis F, R4 is H R5is Hor F, and X

s’ CHECQ(CHB); 15 ts)(HHL N CHvaHyIH=(RRHi )5 CYH 3200 - GCH-)-NR3I(CHFor R4 i s H, RS
I's H and %ggom%%%&ﬁyl)ai&q[;

15  orapharmaceutically acceptable salt thereof.

The present invention 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
hepatocellular carcinoma, and gastric cancer in a mammal comprising administering to a

20  mammal in need of such treatment an effective amount of a compound of Formula I or a
pharmaceutically acceptable salt thereof.

The present invention also provides a pharmaceutical composition comprising a
compound of Formula I or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier, diluent or excipient.

25 This invention also provides a compound of Formula I or a pharmaceutically
acceptable salt thereof for use as a medicament. Additionally, this invention provides 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,



(URL is nethyl, R2 is pyrazol-4-yl, RB3is F, RAis H RS is F, and Xis
CH=C(CH3). 20The conpounds of the present invention can be prepared
accor di ngvoaotoa13381 | owi ng synthetic schenes by net hods paglus2émosmss@nd
appreciated in the art. Suitable reaction conditions for the steps of these
schenmes are well known in the art and appropriate substitutions of solvents
and co-reagents are within the skill of the art. Likewise, it will be
appreci ated by those skilled in the art that synthetic internedi ates 25may
be isolated and/or purified by various-aell known techni ques as needed or
desired, and that frequently, it wll be possible to use various
internmediates directly in subsequent synthetic steps with little or no
purificati ofncleidAREHDER] cahb®, kk bdngel, RerddigApaplllaly RRPE&CLAliforihat in sone
ci rcunstances, the order in which nojeties are introduced is not critical.
The parti cuthdihogddepatese!lelpiegaecinany piideats i Cpiced fughermore BpBYRIdet of t he
present 30i Mﬁaés'a%afn%cgﬁiegﬂg%BMMr ﬁ&%n@@iﬂcbr‘%@ie@t’éd ?r@ﬁﬂﬁ’éjglgulpe' ng
synt hesi zed, the starting conpound, and the relative liability of the
subst i t ut edComgting G Enggances bweastlcampue@l@reatdb@nw rend} cancpie pykrdatied chemi st.
All SUbSSt : téﬁﬁé@rshea(!l"ggngéfs e%{i QE{CW ﬁ&edl g’éa@hﬁgr regafl%elﬁéahaﬂ(ﬁﬂé %hﬁ%cih%o&ief i ned,

and all reagent’s are wel I- known and a
Conpounds dieptthesliplaesaeihomnwahgdsor crager banmsmighenimpedhdad Foimulst ozt ed i n t he
following S , previ ously defined, and
R: and R’ ‘ﬁ‘gﬁnr%e““caﬁhg"cgpt%le @é%éjr%%&&@ 8D Cscheme | (a) (b)
The conpounds oﬂtwﬂhmpméaanmﬂmmMeMUH@heuEnﬂMEmmadedbM%h¢amﬂmuﬂhméﬁmide
coupling conditi.ons o the skilled artisan. A sui.tabl
Subot |t ot eIt BPESS R s RD B el bt S Ruh S Reat ik i o
conpounﬂ)ofmémmnmiandhxmdn@bhhﬁnpﬂ@sﬁﬁceamﬁﬂﬁr@Ep@gdﬁcmﬁuDgﬁmgkaagent such
as 1-(3-di am no - 3- et hyl car.bodi i n.d drochl |de ),

2 hyds oxybeRTBPI EAGR By AP et i Sl s R b e

N- et hy| mor ghodddnen sdksindchaaps eptbesibyl fafrf)re@ri(r@lt%ﬁﬁére well khéviretnhid ami ne
(TEA), in a suitable solvent such_as di chl or onet hane EK%Q

%E%V|de t he

N, N- di met hyd'f o¥freer-de St 5‘1](3?1@@?%@95}9%?%6%]%&

desired am pleo@frRTiRS, PIGSENON ANBUISHOVCHA/ Wiley- w@}m%@bl Blgﬁlegr ogen
protectlngegroup such as tetrahydropyran (THP) is a functiona
t

group phdot exMedery: B CaMonklyaine, b dinsrélpregi ag)f@bﬁma@?ua@aiaﬁexne@@oﬁ Sfep is
needed to 0§®ﬁﬁﬂﬁ%B§JQ?§bg%ﬁ\R@WBON@Hmpﬁd&Eeth%&%“%xkﬁ¥§atH k&fpSchene 11
WD 2010/ 011538PCT/ US2009/ 050640 - 6- The conpound’ of Formula (a)
can be prep¥édradSi-#9% S dieegs. pirel. S‘éfﬁléﬁ%acpllltlcab@?ét&e fRarnal @' . and R3 are as
b ot OuStY PRERDEH i T8 OTRRRE \f 1T ARAMY Forkl lorfiaa: %f;ﬁacxﬂtmﬁ proper |y
substitute conpounél ormula (g) e evat ed tenperature,
presence ofacaeptabile salit ef thasenmuads Oéshesm@ﬁmm@nnw %@ﬂawthamewlfpmm@&ts soI vent
such as(gWF to la (e). The conpound of formula
(e) can netheﬁ§¥ﬁgp EﬁmXngggggngﬂ%Lgﬁgﬁlon reagent such as nethyl
iodide in a SU|K®bIeRémHWent such as THF with a suitabl e base such as
potassiumtert- EH}oxhge tqhﬁrOV|de t he conmpound of formula (d), where Rl
is a nethyl.

(c) R? is amino, dimethylamino, cyclopropyl, 6-methyl-pyridin-3-yl, pyrazol-

NN
<0
R R
4-yl, or a morpholin-4-yl of the formula: ;
25 (d) R? is amino, dimethylamino, pyrazol-4-yl, or morpholin-4-yl;

(e) R? is pyrazo-4-yl;

(f) R' is methyl and R? is pyrazol-4-yl;

(@) RisF;

(h) R' is methyl, R? is pyrazol-4-yl, and R® is F;



10conmpound of formula (e) can also be protected with a suitable protecting
reagent such as 2, 3-di hydropyran (DHP) in a appropriate solvent such as
THF, i n twe preeessse of an acid such as CH3SO3H to provipde/ush@osspound of
formula (d), where R1' is a protecting group such as 2-tetrahydropyranyl.

[ Met hods for introducing or renoving protecting groups are well known in
the art; see, for exanple, G eene and Wits, Protective G oups 15in Organic
Synthesis, 3rd Ed., John Wl ey and Sons, New York, (1999)]. The
conpound of forrmula (d) can react under4-various transition-netal
facilitated coupling conditions to provide the desired conpound of formula
(c) with a properly substituted R2' as previously defined. Mre
specifically, ifgit RS GRABANGRN MHQQHEE&ﬂg, t he conpound of fornula
(c) can be made under ,coupling conditions such as a Suzuki -7 - coupling
with a suitabl e @oroRi &cid, an appropriate catalyst such as 1,1'-

bi s(di phenyl phogphi n@) {shdiRaeees PRI AALHMGL F)angRirde (PACL2(dppf)), and
a proper base such as CsF i'n a suitabl € solvent such as 1, 4-dioxane at

el evated tenperdbureR istHit is a carbon-nitrogen coupling, the conpound of
formula {c) can 9@ ngﬁﬁfunder coupling 5conditions such as a

Buchwal -Fbrtmﬁé oupling with a proper nitrogen-containing reactant such
as norphol i ne, dnksui Rablrecthylgdns psant-4ad, R-idF-R'ds th s Bl ipHosphi no- 2' -

?EFQ{L?LEEECY!aéﬁégggfgﬁé%%dg?gg§$%€?%%G%S§?Egg%?Eb%ﬁ@?f??h an appropriate

sol vent such as (pert XostCaroH atClel@Clted t enperature. The coupling reaction
can be carried t under vent i onal, .heati.n C Etions. or d
i cr owave reactR§% c n&f?%@ﬂéﬁﬁnga%%éﬁﬁﬂ%dsPH%qég?g13&8§P?$§ ﬁﬂ_ﬁﬁe

conpounth of orffCH=A(CA;( c) can be reduced to an am no conpound under vari ous
reducti on conditions_wyell to the 4.1 artisan. Mre.specifically,

t he conpound of(pornﬁiElﬁﬁéﬂggﬁspgﬁ%¥4ﬁﬁb%1§ g%ﬂﬁh;ﬁcﬁﬁbpﬁggl ¢§%¢éﬂitable
sol vent sucd @s=@®UCHy); acetate (Et0Ac)/ethanol (EtOH) at an el evated
tenperature to give the desired 15conpound of forrmula (a). If Rl is a
nitrogen-protec&ﬁng 8r§dﬁ”@ﬂé%‘égwﬁgﬂﬁé@ﬂﬁH@EH%H@ﬁaHyP&{@H%aﬁ?gﬂ%cting
group Wi Il beg=clgayed. RL' will be a proton after the reduction. The
conpound of fornmula %9) can also be reduced byzpeact;n&{mﬁth‘

N, Ndi nethyl hydr 42i ne Ratdngtesdaly i Ayrazghrioddr isBi R dntl Buishl. 48d %€t hanol ( MeOH) ,
or 20 H2/pa¢ﬁgg¥yﬂkgﬁdcarbon (Pd/ C) in proper solvent such as EtOH Both

reduction conditions wll only reduce the nitro group to an amino group,
and will |eave t(e niRtFSdg‘é]ifde%dﬁ exeidhd-dridupl. RS H, Bnisduanie¥ is It is
wel I known &g9-¢ killed artisan that reactions on nitrogen of sone

ni trogen-cont ai .ﬁg het erocycl es such as indazol e conpounds coul d generate
tautomers. The ratio 25o0f tautonmers depends essentially on the node of

performng reacty iffe i1l . r b s, di sclosed in
this ig%gntion &?@Egﬁﬁﬁggggﬁﬁ%éﬁngﬁ?%%ogF%ﬂ%@”%ﬁ%ﬁaggg#ﬁéﬁﬁgg exi st as
r egi oi soner®llowing syrehatio sgieurs by okthbdevgllementand aypectidtanin thwhetn SKitabls a

PrOLOD, 1, R 80 S SRR W Y BB || st
prepar at i ongpaipdate xevptudsnsafeolnanethdusireagetih erbritim bk tkil ov@e aiton 10. 0. 5
Prebar 2t on, NS SAROS S PANLRREN L BE AT S8t wrTRufasons 100,
aci d anty drimgebd idadtedhnd/cr.pdrifitd By WEio@WwS8EknoMiGedhBigGési a0 AcdilcX bideRirdds

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 moieties 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



10stirred at roomtenperature (RT) for 3 hours. After petrol eum ether (PE)
(1.6 L) is added, the slurry is stirred for another one hour. The

preci pi t ave 208/aed3Bected by filtration and i s washed w PRTRE2000/08i68@ t he
product as a pink solid (130 g, 82%yvyield). M5 (mz): 180.0 (MtH).
15Preparati on 2 N-(5-Bronp-4-net hoxy-2-mnmet hyl phenyl ) acet am de To a
sol ution of N-(4-nethoxy-2-nethyl phenyl)acetamde (130 g, 0.73 nol) in
acetic acid (800 nm.) is added bromne (42 nmL, 0.8 nol) dropwise at 0 C
After addition, the resulting mxture igs stirred at RT overnight. Saturated
aqueous NaHSO03 is added until 20a clear solution is obtained, and then a

| arge anount of water (2.0 L) is added formng a precipitate. The

preci pi t at egle §@liddbhbise OAll eﬁ;sederﬁmnre@sme@w% tHicMRYE &fc 4:r8liMRLt he crude
product (thin |ayer chromatogra (TLO) solvent: DCM Et0Ac=10:1). The
solidis d.@%deéﬂd%hremqarswdﬁlawna@flam&fq%@l WM and t hen PE (about

10- 20% vol unme OfCoQQMhﬁtﬁ%@)he' es@igqﬁﬂlnno-mﬁaf l?e%%&b%d%@hlﬁ%ﬂre%ﬂ ih$hecool ed to
RT. After 2 hours, the 25Ere0| Rggg is collected anq vvas@ed with PE
%nylll%latﬁ)aSp

to give a willewingSekpmet]l, vhey mlquﬁWﬂPﬁHGQB@d@(Mdl% -9-
Preparat on, By, PRYdpret hyl aniline To a solution of N-(5
-brom) rﬁ (ila fqﬁg lﬁly Egnyl acetam de (108 g, 0.42 5 nol) in MeOH (400
m) is added concentrated HClL (160 n¢heterdpl ). After being heated at refl ux
overnight, the mxture is neutralized with agqueous NaHCO3, and extracted
with EtO0Ac (1200 mL The organi c phase is dried and concengxated to afford

t he product (*7 %yleld) M5 (mz): 216.0 (M son 4

1- ( 5- Br ono- 4- j‘/\%I phenyl ) digzPnimm tetray r dbomat ; To a

sol ution of 5-kr Qm) 4 “hyhani-re—676 ©.35 nol) in HBF4 (48%
W, 140 ni) H20 (280 de@ﬁérﬂ%i%%ﬂ% ion §f NaNO2 (27.6 g, 0.4 nol)
in H20 (60 Aftef t ddirtdoniRisR°comgl &t ed, the reaction

m xture is slﬁNr\red at 0 150 for 30 m nutes (mn) N*Fhle precipitate is
filtered, washet with a small anmount of ice water several times and dried
to give the product (110 g, 99%vyield). M5 (mz): 229.0 (M-H). Preparation
5 206- Br onp- 5- net hoxy-/ H i ndazol e

1- ( 5- Br ono- 4- netThexympoumds bifthgpipresept ndéndizw panurm magke bafsfandardbaptide e (110 g,

v a3 mol ) auPTES IR ARRAN AT ut Qafle gt Mt LB B ML) o

stirredliGt dﬁ’ﬂirm\oé fcming}at(a) iJtvactnd withipeadid cdmpdued efifoamda {hean stal firchencs ofashed

wi th DCM ndfllt ate [of0) ntrated the residue is
bur 1 1ed by SPTeaaEre ehiheEn SaraERER PHE REO SRS ove the
product ( 10113g)ochfl5hée (m)(ﬁ) |1shyaddedentzanﬂd&'e l(yﬂ&@é)(HdBt) andpprogrian bdseigwehi S
stirred at for The. m xt is. fi n he filtrate is
concent r at el T or s ChereRBab o P ERG A e bR (i 2)
229.0 (M"'l‘l)asua%?é @cﬂ@é’n@ﬁdcﬁ@s BicBloRBnRIMANSyMY, qnqyr dﬁﬁrbthﬂm@ﬂnme (BMP or To a
sol ution of 6-brono-5-net hoxy -1H-|ndazole(£? 0.265 mpl ) in,-DCM (1300
m) is bdearaveniie Rl fo BBy ide fhegssigrd appidgpt Hiﬂweseﬁ I@emrzdéRma at 0 C.
The react i ofiB1XhithEen proté@n ub@u&Tasaadh%rbIs}rred@mrd?hﬂtﬁ is a TRAohdIE
reaction solution is quenched with MeOH at he solvent is renoved in
vacuo and t$eun eicefadby & nEropRRIPIRF NSO # He-REICHEN Y& B dccdihd ¢htalt ure i s
partiti OnedthpMeSYi@d@Jmﬂo%ﬁ@@ftﬁ@%reé’éﬂgmg&@r%ﬁ (1500 ni). The aqueous |ayer is
extracted with EtOAc (1500 nL) two tinmes. The conbined organic | ayers are
dried and concentrated to give crude product, which is purified by silica
gel col chr omat ogr aphy (PE: THF = give the desired product (42.5
g, 75%%212' d). M5 (mz): 215.0 (wmgch%ﬁleﬁp



10 Preparation 7 6-B rono-5-(2-fluoro-4-nitrophenoxy)-1Hindazo le A

m xture of 6-brono-5-hydroxy-/Hindazole (7.0 g, 33 0 mmol ), 3, 4-

di f | uor orwOnotvenzrsae (4.98 ng, 31.0 nmol), NaHCO3 (2.5 @CTAB2@908wK) i n DVF
(100 15 L) is stirred at 80 C for 4 hours. Then LiCl (10% aqueous
solution) is added and the solution is extracted with Et0OAc. The organic
phase is dried over anhydrous Mj504, filtered and concentrated. The residue
is purified by silica gel columm chromatography eluting with PE:DCM (1:1)
to give the desired product (5.5 g, 46.6%yield). M5 (mMz): 354.0 (M-H).

20 The foll owi ng conpound is prepared essentially by the method of
Preparation 7: Prep. No. Chem cal nane Physical data M5 (nfz) (M+H) 8

6- Br onp- 5- (4- ni t rophenoxy) - 1H-i ndazol e 336 _Pregparati ong:9 NO,

6- Brono-5- (2-fl uoro-4-nitrophenoxy)-1-(tet dr6-2Fprf§Ei;J§l)-1FLindazol
e 25To a sol ution96f 6-bromo;5-(2-fluoro;4xgitrophenoxy ndazole (5.0
g, 14.2 mol) i E I% and CH3SO3H
(1.0 g, 10.4 or 1 hour. Then
Et OAc and aque : phase is

separ at ed, drieﬁ— er anhydrous My504% f/ltered and cpn¢entrated. The
residue is purifigd by siligg gel colum® WO 2010/01153@§CTMU82009/050640
chromat ography eluting with PE EtOAc (5:1) to give the desired product (5.5
g, 89.0%yield). Ms (mMz): 436.0 (MtH). The foll ow ng conpound is prepared

essentially by the method ef Prepaobation 9: Prgg._-No.NChem cal nane
Physi cal data M5 (nfz)(MtH) l® Brono-5-(4-nitr noxy) -1-(tetrahydro-2H
pyran-2-yl)-1Hi ndazol e o 0

N\ \
Rl

N"N\Rl, N-N_
(© @
The compound of formula (a) can be prepared as illustrated 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 (¢) 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 CHzSO;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 (c) 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



418.0 5 Preparation 11 6-Brono- 1-nethyl-5-(4-nitrophenoxy)-1Hindazol e
To a m xture of 6-brono-5-(4-nitrophenoxy)-1Hindazole (2.68 g, 8.02 mmol)
and KOH (wOQorn11388. 69 nmol ) in acetone (100 nl) cool edPairtus2@9/05@ee wat er
bath is 10 added dropw se nethyl iodide (0.55 nL, 8.83 mmol). After the
reaction mxture is stirred at 0 Cfor 2 hours, it is stirred at RT
overni ght. The solvent is renoved, and the residue is purified by silica
gel colum chromatography eluting with PE EtOAc (3:1) to give the product
(1.50 g, 53. 7%yield). M5 (mz): 348.0(M+H). 15The follow ng conmpound is
prepared essentially by the nethod of Preparation 11: Prep. No. Chem cal
name Physical data MS(m z)(MH) 12

6- Br onp- 5- (e%ufalhxt)g%%élanhﬁle B@ﬂ@ﬁ@@&ﬂ)anlapﬁi%bhé’técaltﬂystlsﬁ@@a%(l'1@‘« 365. 9

Al ternativel y, brono-5 g | uoro-4-nitr é y1l- 1H i ndazol e
( Pr epar at i obiS(diphenyighoghing %@%ﬁ%ﬁ%@@nﬁ (H> tﬂH@“‘iecﬂ)fi hﬁdﬁ@DBarsckwoméeSéss
2,4-Dibr Om)su\‘éﬁ 5&@1301536 SQ%EaSIO%MQ@H 2(85104 Qloxélng%t Qex@f@altémpe]'atgredhf 1{ dQro- 4-

20ni t r obenzene (28.4 g, mol ) and potassium car bonate (49.0 g, 357 2
mmol ) are starbongdtrgen lemah(lg@l@ crm)pomd @dormuiapic) canthsuragle udes couplieg i on i s

enche tyl et her
((:]ll\J/ITBE) ((jszwxéoggggﬁrrgl?l( %S%g@%%zaﬂg ?%Jq‘vgg @ggg%ﬁggp@ﬁlﬁa{%&ﬁt&% godi um
chl ori de aquetans swblasimiogholi®, x sE&@blertigind wich ecl-di-eh-baniphdsmie-Fodi um

"ot cer yarafiPPREAM MR B Ol gkl RSO My IR RUURRSARL O o2,

ni t r ophenoxdipddedinal (d)a(rPylﬂébaaQ i ay@ppropvisodohcn( migh & tgrt -blin@% yicedta) .

2,4-Di bronpo-5-(2-f| o4n|tro heno ade 31 0 mol) is
o1 uxed. w ERPIRRTR IS S PR RS Rg B B EE S PR Sttt i s o "D hbur <.
The 5 r#actdoaditivss aunem@hnﬁdrowwdrembﬁbor(dixﬁﬁs Wla])lkﬁmvduexlﬁersatﬂteedrtmli h MIBE (2 x
150 m.). The or n| C Ia%‘ g} V\ﬁzr}ed 'tg 3turat ed sodi um ch| ori de aqueous
solution (2 x 150CKPYPOG L RY Ca?ﬁ‘i‘m%?e Ued L1 AP BYPRAUAd uBdfy

concent r at egrib®s RBicELA cehdaRink Grell Iﬁlita;vrptbwldﬁkﬁrehladlsars Ma@rsy&ﬁfmany ard in

Et 0Ac/ hexane to obtain 1-(2, 4-di bropo-5-(2-f

ni t r ophenoxSpyHEHKYAi eraHe) CQC%?MWH%?%“?I%M%U‘@&“9@‘1“?3809 seyERtduein®s. 6 g,

76. 7% yi el djhyl Jié)etd\t@(]i(t%@/ethé}ﬂy FROKIMitth clevated temperature to glve the desired
1-(2, 4- D| br ono- 5- (2-f | uor o- 4- ni.t rophenoxy) benzyl i dene) - et hyl hydr azi ne

(1.0 g, 1. zomperyd of fommmd@)- i Roris yaitioge- HfﬁteCtﬂlgzgr?ﬁl?c?Iu9 aS|a?ot assi um car bonat e
(0.638 09, TiegoARpYraniiMiie prfechhy erofilPocddale DA RFHCAHoRGflerithe @ Pressure

t ube under nitrogen. he cap is Sealed and the tube is placed in an oil
bath with stfiyotiphg. The bath is heated to 100 15 C over 30 min and hel d at

100 C f 6 h T d
ooy Bl T TR RIS |5 Pour s

into a separ atory ] cont al ni ‘10 ). The
| ayers are @mptlwklw@ﬁmamdldtﬂwbé?haqaempsr Johgatrsurlsasentthanet @tcQiiX br an addi ti onal

porti o f mklga'ﬁgéu%% dilchibod Q{f"d/(@j i @Pdp% 40?%5{ CRECEERTH ”ﬁ%duc%g washed wi th
wat er y saturate | ori de aqueous sol utlon The or ganl Cc
| ayer | S draoedhuom/se»mllrmg»rted;ucu he 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 tautomers. 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 III.

30 Scheme I1I.



20sul fate and concentrated to yield 0.70 g of crude product. The crude
solid is dissolved in DCM and heptane, and then concentrated to renove DCM
resul ti ngworeotoma1$38r mati on of a slurry. The product is @olrluseeensdsyo
filtration and dried under vacuumto give 6-brono-5-
(2-fluoro-4-nitrophenoxy)-1-nmethyl-1Hindazole as a solid (0.65 g, 79%
yield). M5 (mz): 367.8 (MtH). 25 Preparation 13

6- Brono- 2- (t et rahydr o- 2H pyran- 2-y1) - 2H i ndazol -5-0l To a sol ution of

6- br ono- 5- hydr oxy-/ Hindazole (725.0 g,8-3.4 nol) in THF (10.2 L) is added
DHP (336.5 nL, 3.57 nol) and CH3SO3H (65.4 g, 0.68 nol) at RT. The
30resulting mxture is stirred at RT for 22 hours. The reaction mxture is
quenched with distilled water (6 L) and extracted with ERQAc (6 L).

Sat ur at ed aqueous NaH®S3 _ - 13- solution (1100 rrL)Rgis adl\ple yto adj ust the pH

to 8. After phs apar txkon the organic phase is N ter (4 1)
and t hen saturat agiieogs di um chloride (3 L),, d ov dr.ous
Na2sO4, filtered,>and cohcenvfatsed ta give the prpdyet as a solid ¥1.64 kg,
99. 3% yi el d). Fmz): 299.0 (MtH). 5 Preparati 14

6- Br ono- 5- ( 2- or o- 4-ni trophenoxy) - 2- (t et rahydro#ZH pyr an- 2-y1) - 2H i ndazol
e To @ Bol ution of N-N

6- br ono- 2- (t ¥t Yahydr o- 2H pyran-2-y1) - 2Hi ndazol ¥5-0l (1.475 kg, 4.96 nol)
in DM (5.3 L) is added 3, 4-difluoronitrobenzene (1.18 kg, 7.45 nol) and 10
NaHCO3 (625.5 g, 7.45 nol) at RT. The reaction mxture is heated at 70 C
for 10 hours andhehdhvweamprephritons asisxtmplas 20 n@nedpingleedrédR)Ulnat er (7.9
L) is sIova,yerlgldf\chto the solution and the resulting slurry is stirred at
15 C for one 'hour. 'The solid is collected by vacuumfiltration, and the
solid cake is washed with water (8 L). It is then air dried under vacuum on
filter and is triturated with nethy E ((18.6 L) at reflux conditions for
two 15hours. The slurry is then coo OnFlT and the solid is collected by
vacuum filtration. The sol v-4-vakexi-masfigtnyl) hdetiiBE (4 L X 2) and dried
in a vacuumoven at 35 C ive the desite ro t (1. 40 64. 9%
yield) . M8 (mz)0%% tign ()&fﬁpb%‘ghow—éﬁlgﬁﬂgﬁefn&lﬂleigfo g,%%% mol) 1nl%)a\/[l2900 mL)

205- ( 2- Fl uoik addtd Atdticapidanpydyilie 620 pyr, i1 &) dropise. 1Thd Ridtishydtt@reddt pyr an- 2-y1
)-1H i ndazol e A m xture of .

6- br onmolG- (Bired ggpemAcmperatys KR RLRYF haurg.t aftrpayelryn sthedf Ear-OL Yt pdded,

1H- i ndazol e Sully & stikrdd Rr ARG ondhddy ! TR Ibslﬁéiﬁlia@éh's Colied by FutthtiOn akfi3 nmol ),
PdC12(dppf) (1.8 g, 2.25 mmol) and CsF (5.0 g 33 0 nmo in 1, 4-di oxane
(100 ) isW@Sthif@W%aPEtto giyothe peglstras g ik seitkd 30 aqtPdovisldNFME ménd 8800AC ar e
added. The ni ¢ phase is 25separated, dried over anhydrous My504 and
concentrated. The residue is purified by silica gel colum chromatography
eluting with PE EtOAc (3:1) to give the desired product (2.8 g, 56%yield).
M5 (mz)s 435.1 (MtH). -14- Prep. N‘%parﬁb%@ cal nane Physical data M5 (m z)

MT
By

N-(5-Bromo-4-methoxy-2-methylphenyl)acetamide
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. Saturated aqueous NaHSOj3 is 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 collected 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).



(MtH) 16 5-(2 -F | uoro-4-nitrophenoxy)-6-(4-(nethylsul fonyl)phenyl)-1-
(tetrahydro-2H pyran-2-yl)-1Hindazole 512.1 17 tert-Butyl
4- (5- (2- fwoarnw/1338t r ophenoxy) - 1- (t et rahydr o- 2H PCT/US2009/050640
pyran-2-yl)-1Hindazol - 6-y1)-1H pyrazol e- 1- carboxylate 5 -(2 -F
| uor o- 4-ni trophenoxy) - 6- (1H pyrazol -4-y1)-1 -(tetrahydro-
2H pyran-2-yl)-1Hindazole 524.1 424.1 18 5-(2 -F
| uor o- 4-ni trophenoxy)-6-(pyridin-3 -yl)-1 -(tetrahydro-2H pyran-2
-yl)-1Hindazo le 435.1 19 6-(1,3 -D i nethyl-1H pyrazol -5-y1)-5 -(2
-fluoro-4-nitrophenoxy)- 1 -(tetrahydropyran-2 -yl)-1Hindazo le 452.1 20 5
-(2-F luoro-4-nitrophenoxy)-6-(2 -nethoxypyrimdin-5 -yl)-1-
(tetrahydropyran-2 -yl1)-1Hindazo le 466.1 21 5-(2 -F
| uor o- 4- ni trophenoxy) - 6- ( 2- met hyl pyri di n- 4-3)/1) -1- (tetrahydropyran-2
-yl)-1Hindazo le 449.1 22 * Preparation
6- Cycl opropyl-5-(2-fl uor o- 4-50s{,13PNRABANKL 2 il BhiABY dr 0- 2H-
pyran-2-yl)-2Hi ndazol e 398
To a solution of N-(5-bromo-4-methoxy-2-methylphenyl)acetamide (108 g, 0.42
5 mol) in MeOH (400 mL) is added concentrated HCI (160 mL, 2 mol). After being heated
at reflux overnight, the mixture is neutralized with aqueous NaHCO3, and extracted with
EtOAc (1200 mL). The organic phase is dried and concentrated to afford the product (76

g, 84% yield). MS (m/z): 216.0 (M+H).

10 Preparation 4
1-(5-Bromo-4-methoxy-2-methylphenyl)diazonium tetrafluoroborate
To a solution of 5-bromo-4-methoxy-2-methylaniline (76 g, 0.35 mol) in HBF,
(48% wt, 140 mL) and H,O (280 mL) is added a solution of NaNO, (27.6 g, 0.4 mol) in
H,O (60 mL) at 0 °C. After 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
water several times and dried to give the product (110 g, 99% yield). 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 CHCl; (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 yield 88%). MS (m/z): 229.0 (M+H).

30 Preparation 6
6-Bromo-5-hydroxy-/H-indazole



23 tert-Butyl 4-(1-nmethyl-5-(4-nitrophenoxy)-1Hindazol-6-yl)-1H
pyrazol e-I| -carboxyl ate 1-Methyl -

- (4-ni tr opbenoxy)s36- (1H pyrazol -4-y1l)-1Hindazo | e 436. @C33B2@092406%0 - (2 - F
| uor 0- 4-ni trophenoxy) -1 -nethyl -6-(2-nethyl pyridin-4-yl)- 1Hindazole 379.1
25 5-(2-F luoro-4-nitrophenoxy)-1 -nethyl-6-(pyridin-3 -y1)-1H indazole
365.1 26 tert-Butyl 4-(5 -(2-fluoro-4-nitrophenoxy)-1 -nethyl-1Hindazol -
6-yl) - 1H pyrazol e- 1- car boxyl ate 454.0 27 tert-Butyl 4-(5
-(2-fluoro-4-nitrophenoxy)-1 -methyl-1kgi ndazol - 6-yl)-1H pyrazo le-1-c arb
oxyl ate 5-(2-Fl uoro-4-nitrophenoxy)-1-nmethyl-6-(1H pyrazol -4-yl)-1H -

I ndazole 454.1 354.1 *: Reaction is carried out under m crowave conditions

at 95 C for about, QOHLR of 6-bbato-5-methoxy-1H- 1ndazole (60 g, 0.265 mol) in DCM
6-(2,6-Di netﬁ&h ﬁrldln 4-y1)-5-(2-fluoro-4-nitrophenox gtetrahydropyran
i a

-2-y1)- 1H LA ) is added a soluqtgn BRys Q{QS@O(}@ mol) in DCM (200 mL) °C. Th
6- br om- 5 (ZadioHQifufd 0k 4ERARCRON schreli by IrIRAYAR ALY Dariohlt | ndazol e

(1.31 g, 3 nmol ) 1, 4-di oxane (20 nmL) is added bis(pinacol ato)di boron

5(0.91 g, mt@nmwh sz( a3 The salgery is /movagnn bycuornd theetsstiexsy| phosphi ne
(0.1 g, 50 neutralized with NaHCOs 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 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-Bromo-5-(2-fluoro-4-nitrophenoxy)- 1 H-indazole
A mixture of 6-bromo-5-hydroxy-/H-indazole (7.0 g, 33.0 mmol), 3,4-
difluoronitrobenzene (4.98 mg, 31.0 mmol), NaHCO; (2.5 g, 31.0 mmol) 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 MgSQOy,,
filtered and concentrated. The residue is purified by silica gel column chromatography
cluting 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/z) (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 CH3SO3H (1.0 g, 10.4
mmol). The resulting mixture is stirred at RT for 1 hour. Then EtOAc and aqueous
NaHCOj solutions are added. The organic phase is separated, dried over anhydrous

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



mol ), potassium acetate (KOAc) (0.59 g, 6.0 mml) under N2. After the
reaction mxture is heated to reflux for 3 hours under N2, it is cooled to
RT. 4- Br owo-22108M1138net hyl pyri di ne hydrobrom de (0.8 g, BCO/USR@I9N50640
PdC12(dppf) (0.16 g, 0 2 mol ), CsF (1.38 g, 9.0 nmol) are added under N2.
The resulting mxture is heated at reflux 10 overnight under N2. The solid
is filtered off and the filtrate is concentrated. The residue is purified
by silica gel columm chronmatography eluting with PE:EtOAc (fromb5:1 to 1:1)
to give the product (0.67 g, 48.3%yvyield). M5 (mz): 463.1 (M+H)
Preparation 29

154- (5- (2- Fl uor o- 4- ni t rophenoxy) - 1- (t et r ahydr o- 2H pyran- 2-y1) - 1H i ndazol - 6-
yl') mor phol i ¢gonffo@apt9leHlin® i@ PE:Et0AC (5 1) to give the desired product (5.5 89 0%

6- br omo- 5- (2-fl uor o-4-ni tro- phenoxy) - 1-(t et rahydropyran-2-y1 1H i ndazol e
(8.0 g, 18 ¥ifldl MY @ et ehbl (150 nl) and H20 (3.2 nl) is added
Pd2(dba)3 (320 ng, 0.35 nmol), 2-di-tert-butyl phosphino-2'-nethyl bi phenyl
(480 ng, 201.54 mmol), KOH (3.2 g, 57 mmol) and norpholine (3.2 g, 36.7
mol ) under Thefollging porpppamersyrenetediesseatialiy by dhemethgl o Frenerapiondur s under a N2

at mospher ejp i s fittered and the fittrate s concent e Tesidue is
partltlonediwgph Et 0Ac (100CMEﬁwahdn®aturated aqueoushﬁﬁgg%Iﬁgﬁ The

or gani c | ayet—t over IV noconcent rated—The| r esi due
s purified iy |si si PreRmg E“f ] 6?10 Ft ﬁl@’?a ohy eluting Wikl 25PE: Ef 0AC
(3 1) to gIVC the per "+ n y u/uylel 'n. M5 (m’z_): 4433 \l\w ). The

follomﬁﬁb conpounds are prepared essentlally by the nmet hod of Preparation
29: Prep. No. Chenical nanme Physi calrepdadion M5 (M z) (MrH) 30

5-(2-Fl 4-nit h N, N- thyl-1-(tetrahyd 2H

pyﬁan ZUSE? 1FF:ngggoF é%?h% gyvg(@fﬁnmhémgy;ﬁy¥m£§ﬂe

N, N- Di met hy1- 5- (Fydthixb@O6EIB6MD- 51(4(&@@}1@!{66@5 @Hah&aame@m@g, 83B3nshol) WO

2010/ 011538PCT/ US2009/ 050640 - 16- 1H-i ndazol - 6-a Preparation 32

4- (5- ( 2- FI vBediQH mqor%gaﬂgﬁ%%yl)d)zln@ﬁ%@%{h%%) %ﬂrlqgwlﬁlranzc%mwlzwh Is _
-1 ndazo|qy 6-yilq &o @E&H%ﬁ&P%@BQ(lﬁﬁmirﬁﬁﬁﬁth AFRr e factln MixaRONRNRedi @l 1S
added 6-brono-5 % [ uor 0- 4- ni t r ophenox

(tetrahydr oatQI—C;fyzrr?ahpuz& {19 stiped p er@g%/to Tge gplvent g remeycyl, and the residue

4, 5-bi s(di ) and
Pd2( dba) 3 E&Egﬂ&ﬁ&%&%ﬂ&hgg COI“%nadelpdrﬁ%g@uﬁgs?@Elggggléiﬁg%éagﬁ G @F‘ﬁglvgq?glz .,
113 mmol ) aprdduchdrb0, ad i thylietdr Midline34dddbidbl ori de (278 ng, 2.02 mmol ) and
sodiumtert-butoxide (454 ng, 4.58 muol) are added. The

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-Bromo-5 —(2—ﬂuoro—fl—mtrophenoxy)— 1-methyl-1H- 365.9
indazole

Alternatively, 6-bromo-5-(2-fluoro-4-nitrophenoxy)-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-difluoro-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 zert-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



10reaction mxture is heated at 150 C for 25 mn in a m crowave reactor.

The reaction mxture is then concentrated and the residue is purified on a
silica gevocolumms3gl uting with hexanes (A) and Et OAc ( BpCTgrsaao®nis4é r om 90%
(A): 109%B) to 60% A):40% B) over 60 min then to 50%4A) :50%B) for 20 mn
to give an orange solid as the desired product (410 ng, 39%yield). M
(mz): 457 (MtH). 15 The foll owi ng conpounds are prepared essentially by
the nethod of Preparation 32: Prep. No. Chem cal nane Physical data Ms
(mz)(MH 33 (2R)-4-(5-(2-Fl uoro-4-nitpophenoxy)-2-(tetrahydro-2H
pyran-2-yl)-2Hindazol - 6-y1) - 2- met hyl nor phol i ne 456.8 34

(2S, 6R) - 4- (5- (2- Fl uor 0- 4- ni tr ophenoxy) - 2- (t et r ahydr o- 2H

pyran- 2- yl)m&%thlnmﬁh@wﬁﬁ(?sﬁo et ybrmiope-fineo470. 8 Preparation 35
4- (5-(2- Fl uoro-4-ni trophenoxy) - tetrah¥dro 2H- pyran- 2-y1) - 2Hi ndazol - 6-y1

)-2,2- 20di %@prﬂﬁﬁ%ﬁlqeﬁéﬁle asa yel ow solid (52.8 g, 70.6% Yyield).

6- Br on- 5- (2-fl W91b40ﬂ% 51 é@-@lﬂ%%ﬁ{ﬁroﬁleﬁ&% Bk g f?d'['?)]@ @-pO %m}{o]r? i2H i ndazol
e (1.59g, 34 mol) is ad to a nevac rouse tube and is

suspended |rﬁﬂ@<eﬂrv@than§zh3éhﬁ@lr¢¥wr(ét3@, P31 omel) in GHEAL 3ol fQiP?chONZ iT§e bubbl ed in
suspension.

> i ot Bh BBt lsin PSR ang extacred y3ih MIBE (54 b, The

Pd2(dba) 3 (@garﬁc Eﬁﬂrgﬁ washad Witmﬁtl)ratachelocilmwldblecie 0@ s nblytiongAd 1INQ ndubbl i ng is
continued f 1 [ i L 1 ne

hydr ochi or i G0 TGy bl Mt 4he odiReRERA, bt OB YGRS D® 11 o
nol ) di SSOllSV@dVStaﬂlzedﬁlE‘tDA(OﬂleKhnSttO bitad 1 wAfalibromhe-Rdlota-bn m xture i s

heat ed at 80 C.for 00l ed t t hen

pour ed 1 nt IRy RS A B PR ab BrFes AR e v e "an

t hen satr aMSGJm&QulG(DQiMSGﬂI um chI or| de (100 m.). The conbl ned aqueous

| ayers are extr 0 rgani c solution is
dried with Na2sol le’ﬁf érla ﬂ}mo E@%&%ﬁ&y&nﬁgﬁa‘}e@%éﬁ&l ad&% a gol d
solid. The go g,d.zlrﬁm@lglrduﬁﬂoaﬁcmlca (32 b 02 G@iol)s pdtbRiuntdaionig (03I, hexanes
(A) and EtOAc éBfé g%radl ent from95%A):5%B) to 75% A): 250/<( B) over 70 mn
to give a I'MEHRD: PUFTENMEHIand 2 s hapareqeiabinedingrrsersee tyog tadergirogen, Wheel d) . Ms
( mz): 470.&pMehibd addOhErBPAME®h a3Bil bath with stirring. The bath is heated to 100

>-(2-F u5Or K C40Vrcl,|r g(; r?l?nhaenrc]l%)é?a at 100 Pc}/ tl:olr glhguers gn t]ﬁz:n clol_oiieldr‘:gj %ZFO IT%e reaction

mixture is poured into a separatory 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
saturated 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-methyl-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-yl)-2H-indazol-5-0l
To a solution of 6-bromo-5-hydroxy-/H-indazole (725.0 g, 3.4 mol) in THF (10.2

L) is added DHP (336.5 mL, 3.57 mol) and CH3;SO3;H (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 aqueous NaHCOs3



To a sol ution of

5-(2-fl uoro-4-nitrophenoxy)-6-(pyridine-4-yl)-1-(tetrahydro-2Hpyran-2-yl1)-1
H i ndazolwo(2B1081¢5386. 45 nmol ) in EtOH (30 nlL) is added PFCI/UScamosmsto at ed 15
5.0 nL). The m xture is stirred at 80 C for 2 hours. Then aqueous NaHCC3
and Et OAc are added. The organic phase is dried over anhydrous My504 and
concentrated. The residue is purified by silica gel columm chromatography
eluting with PE EtOAc (3:1) to give the desired product (1.95 g, 86.0%
yield). M5 (mz): 351.0 (M+H). 20Prepanati on 37

3- Fl uoro-4-(6-(pyridine-4-yl)-1Hindazol e-5-yloxy)aniline A m xture of
5-(2-fluoro-4-nitrophenoxy)-6-(pyridine-4-yl)-1Hindazole (1.95 g, 4.5

nmol ) and H iy S n I 208 L@ mL) is
sti r%ed at S%g‘l%ng a@m%gsu%ggdt'?ﬁagjr?&;queohosg Ngﬁ& S{e% Et %Ac Z?ﬂeg agded) The

or gani ¢ 25pHassds washgd waih veies (4 hhﬁ%hwtummumswﬂeéw@%ﬁ@&) dricd r esi due
is purifi edoxlé}/arﬁl&HﬂoﬁS?‘NQSb4,qmel=é'anarﬁn:rof?&ﬁ{r89(1f%p;% il I%Mwam &ha@%ﬂ@m (2 1)

to give the desifed product (1 g, 61.0%vyield). Ms (mz)

Pr epar at i on9%B¥6 3@BDAMS (m/z): 299.0 (M+H)

| uor 0- 4-{ 6- (4- (net hyl sul f onyl ) pheny1) - 1- (t et r ahydr o- 2H pyran- 2-y1) - 1Hi ndaz
ol -5- yloxy)aniline -18- To a solution of
5-(2-fluoro-4-nitrophenoxy) - 6- (4- ( Petadtisull4 onyl ) pheny1) - 1-

(tetrahydro-2 rans 25 - JH >, | Ac (50 niL)
i s added Pd/ c%( B 51620%{1%3 e @@% s PpSidn TTEJ 2 éeg%og
evacuati on and Backdolutibe df @datom&]z(wtmhgérotthman E{yl)rﬂi thazorléebl (ﬂn%r an
at nosphere 0 e lid Sre f||t at.ion and
the filtrat 4? ggbo:l‘? lgﬁ]\&ége%t ‘Tﬁ%deggsﬁ'cﬁﬁ’éorom{@f? rg}é?g sI4I5 A géll col um
chr onmat oiyr aRdyCe! @es.ng, Wi moDeMNVeOht fe2diod miktdreds H@tddhteﬂd‘@‘folf edh@rroduct
(250 ng, 83% |eId 8 @% The | .0 ounpds are
pr epar ed esas?gﬁlfqnafp ‘ﬁdl’\ﬁﬁ sg‘n%nr%gtﬁ ée&“% Water gfné) 132315%\1:9?”%' ad%%t.o t%nem’ cal
gaWF Physi Cs?)lutﬁﬁhﬁd tflc{@(rse(si(}giig §1Mi’jﬂh s sﬁﬁec(lzi at 15 °C for)one hour. Téle solid is colllected g)y I
Fl uoro-4-(1-nethyl net yridin 1H- 1 nda oxy)aniline
349.1 40 t ey fl i}{atlan Bd thg S%J&PY %g ¢y W%bﬁ&%ﬁh@ﬁ%}ﬁ 1kt ﬁsetﬂqﬁwr %rwd under
i ndazol - 6- yaa):ulﬂfﬂoﬂﬁftélfzaﬂh & thinuSAEPENY meth§1 M2BE (186 L) at reflux conditions for two
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-yl)- 1-(tetrahydro-2 H-pyran-2-yl)-1 H-indazole
A mixture of 6-bromo-5-(2-fluoro-4-nitrophenoxy)- 1-(tetrahydro-2H-pyran-2-yl)-
1H-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, aqueous NH4Cl and EtOAc are added. The organic phase is
25  separated, dried over anhydrous MgSQO, 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:



Preparation 41 4-(6-(1H Pyrazol

-4-y1)-1Hi ndazol

To a solution of 5-(2-fluoro-4-nitrophenoxy)-6-(1H pyrazol

(t et rahydwopyreani3syl) - 1H i ndazol e (900 ng,

4-[5-(2-fluoro-4-nitro-

15phenoxy) - 1- (t et r ahydr opyr an- 2-y1) - 1H- i ndazol

- 4-y1)-1-

-5-yl oxy)-3-fluoroaniline
2. 13 mmol ) &OW/US2009/050640

-6-y1]-pyrazol e-I1-carboxylic

acid tert- butyl ester (3.1 g, 5.92 mmol) in EtOAc/EtOH (75 nL/75 L) is
added stannous chloride dihydrate (10 g, 52.74 nmol). The reaction m xture
is stirred at reflux overnight. After ii-is cooled and basified with
saturated aqueous NaHCO3 to pH 8-9, the mxture is extracted with EtOAc
(100 m.). The organic phase is separated, dried over M504, and
20concent rat ed.] The residue 1s purified by silica gel col UnmpigRiemat ogr aphy
eluting fif ith PE: EtO0Ac (1: 18 and then with EtOAc to divegjihe product
(1.75 g, 711 1\@]3@ yield). M5 (nfz) Chen@apnymgrH) . The fol | owi fg gppeynds are
prepared essentfially by the nethod of Preparation 41: Pr ep. (MNP[) Chem cal
nane Physigat—data MS(mz)y(WH 42
3- Fl uor o- 4- ( 6- I 321.1 WO
2010/ 011538I(31©T§ B)égzgogjlﬁ(%l% NMroﬁ%nb?g@ (n?n%q%%%@) E?éngﬁqnan'e Fhysdi ca] data
M5 (mz)(M+H) 43 4-(6- (1 3 D| et 1HY%yrazo -5 -yl)-1H|i ndazol -5
-yl oxy) - 3 E T UOT QAR e 338 dord A -muophniRy 1 Ak By Ry ot fmo- TH-Tmdazol -
-yl oxy)aniline pyran-2-yl)-1H-indazol-6-yl)-1H-pyrazole-1-carboxylate 5941
17
5-(2-Fluoro-4-nitrophenoxy)-6-(1 H-pyrazol-4-yl)-1-(tetrahydro- 4241
2H-pyran-2-yl)-1H-indazole '
18 5-(2-Fluoro-4-nitrophenoxy )-6-(pyridin-3-yl)-1-(tetrahydro-2 H- 435.1
pyran-2-yl)-1H-indazole '
19 6-(1,3-Dimethyl-1H-pyrazol-5-yl)-5 —(2—ﬂupro—4—nitr0phen0xy)— 4501
1-(tetrahydropyran-2-yl)-1H-indazole
20 5-(2-Fluoro-4-nitrophenoxy)-6-(2-methoxypyrimidin-5-yl)-1- 466.1
(tetrahydropyran-2-yl)-1H-indazole )
71 5-(2-Fluoro-4-nitrophenoxy)-6-(2-methylpyridin-4-yl)-1- 449 1
(tetrahydropyran-2-yl)-1H-indazole )
22 6-Cyclopropyl-5-(2-fluoro-4-nitrophenoxy)-2-(tetrahydro-2H- 308
* pyran-2-yl)-2H-indazole
tert-Butyl 4-(1-methyl-5-(4-nitrophenoxy)- 1 H-indazol-6-y1)-1H- 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-methyl-6-(2-methylpyridin-4-yl)-
24 . 379.1
1 H-indazole
5-(2-Fluoro-4-nitrophenoxy)-1-methyl-6-(pyridin-3-yl)-1H-
25 . 365.1
indazole
2% tert-Butyl 4-(5-(2-fluoro-4-nitrophenoxy)- 1 -methyl- 1 H-indazol- 454.0
6-yl)-1H-pyrazole-1-carboxylate '
tert-Butyl 4-(5-(2-fluoro-4-nitrophenoxy)- 1 -methyl- 1 H-indazol- 454.1
6-yl)-1H-pyrazole-1-carboxylate
27
5-(2-Fluoro-4-nitrophenoxy)-1-methyl-6-(1 H-pyrazol-4-yl)-1H -
indazole 354.1

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

Preparation 28



329.1 45 4- [6-(2,6-D inethyl pyridin-4-y1)-1Hindazol-5-yloxy] -3 -

fluoroaniline 349.1 46 3 -F | uoro-4-

[ 6- (2- metwoxyyissBdi n-5-y1) - 1H i ndazol -5 - yl oxy] ani | iPa@/B2®ID5e640 5

- (4- Am no- 2-f | uor ophenoxy) - N, N-di et hy1- 1H i ndazol -6- am ne 287.1 48 3 -F

| uor o-4- (6-(2-nethyl pyridin-4-yl)-1Hindazol -5 - yloxy)aniline 335.1 49 5

- (4- Am nophenoxy)-N, N-di nethyl-1Hindazol-6-am ne 269.1 50

4-(1- Methyl-6-(1H pyrazol -4-y1)-1Hindazol -5-yl oxy)aniline 306.0 51 3

- Fl uor o-4- (1- net hyl- 6- (1H- pyrazol - 4-yl)s1H i ndazol -5 - yloxy)aniline 324.1

52 3 -F luoro-4-(1-nmethyl-6-(pyridin-3 -yl)-1Hindazol -5 - yloxy)aniline

335.1 Preparation 53
6-(2,6-Dimethylpyridin-4-y1)-5-(2-fluoro-4-nitrophenoxy)-1-(tetrahydropyran-2-yl)-1H-

indazole
To a solution of 6-bromo-5-(2-fluoro-4-nitrophenoxy)-1-(tetrahydropyran-2-yl)-
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), Pdy(dba); (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 N», it is cooled to RT. 4-Bromo-2,6-
dimethylpyridine hydrobromide (0.8 g, 3.0 mmol), PdCly(dppf) (0.16 g, 0.2 mmol), CsF
(1.38 g, 9.0 mmol) are added under N,. The resulting mixture is heated at reflux

10 overnight under Na. 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-Fluoro-4-nitrophenoxy)-1-(tetrahydro-2 H-pyran-2-yl)-1 H-indazol-6-
yl)morpholine
To a solution of 6-bromo-5-(2-fluoro-4-nitro-phenoxy)-1-(tetrahydropyran-2-yl)-
1H-indazole (8.0 g, 18 mmol) in fert-butanol (150 mL) and H,O (3.2 mL) is added
Pdy(dba)s; (320 mg, 0.35 mmol), 2-di-tert-butylphosphino-2’-methylbiphenyl (480 mg,
20 1.54 mmol), KOH (3.2 g, 57 mmol) and morpholine (3.2 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
filtrate is concentrated. The residue is partitioned with EtOAc (100 mL) and saturated
aqueous NH4Cl1 (30 mL). The organic layer is separated, dried over MgSQ,, 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:

Pr Physical data
Neop‘ Chemical name MS
) (m/z)(M+H)
5-(2-Fluoro-4-nitrophenoxy)-V, N-dimethyl-1-(tetrahydro-2 H-
30 . . 401.2
pyran-2-yl)-1H-indazol-6-amine
31 N,N-Dimethyl-5-(4-nitrophenoxy)-1-(tetrahydro-2 H-pyran-2- 383.1




4- (6- Cycl opropyl-2-(tetrahydro-2H pyran-2-yl)-2H i ndazol - 5-yl oxy) - 3-fl uor oa
niline To a 25 nL glass vial is added

6- cycl oprwpydtid{3s8f | uor o- 4- ni t r ophenoxy)-2- 5 PCT/US2009/050640
(tetrahydro-2H pyran-2-yl)-2Hindazole (395 ng, 994 !Ino’') and MeOH (20 ni,
494 mol ). To the suspension is added N, N-di net hyl hydrazine (756 [IL, 9.94
nmml ) and FeCl3 (163 ng, 994 lanol). The vial is capped, and heated to 60 C
and stirred for 2 hours and then stirred at 50 C overnight. The m xture is
filtered over a Buchner funnel and thejgolid washed with MeOH (100 nL). The
filtrate is collected and concentrated to 10gi ve a brown/orange solid. The
residue is purified on a silica gel colum eluting with DCM (A) and a 10%

MeOH in a [DCM golution (B), 9Hadlgiizol-63mink00% (A) to 85Y A): I5% B)| over 50
mn to gi v%@ﬁmﬂ%ﬁﬂﬁmwﬁmﬁtﬁmﬂ% VS
(mz): 368 (MtH). 15The foll owi ng conpounds are prepared essentially by the
met hod of Preparation 53: Prep. No.Prghetiped? nane Physical data MS

m |
hame. Phys! cal “65t 8 TR ot DY 84 SR et F a0 oF FRed Bt oo | o) -2
- (tetrahydro- 2H—pyran- 2- yl) 2 hethyhegrplioliBe grhampg)ani | i ne 427 55
4-(6-( 2,2~ D met a] OX&?%&rﬂvgve V12(1t etdd%%é/ ggﬁn 2;'(? HL &0 42111tr0phen0xy) 2-

yl) - 2H i'ndazol - 5- uor oani 11
(tetrahydro 2 H-pyran-2-yl)-2H-indazole (0.8 g, 1.8 mmol), 4,5-bis(diphenylphosphino)-

9,9-dimethylxanthene (98 mg, 165 umol) 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 zert-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 to 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-yl)-2H-indazol-6-yl)-2-methylmorpholine ]
34 (28,6R)-4-(5-(2-Fluoro-4-nitrophenoxy)-2-(tetrahydro-2 H- 470.8
pyran-2-yl)-2H-indazol-6-yl)-2,6-dimethylmorpholine '
Preparation 35
4-(5-(2-Fluoro-4-nitrophenoxy)-2-(tetrahydro-2 H-pyran-2-yl)-2 H-indazol-6-y1)-2,2-
20 dimethylmorpholine

6-Bromo-5-(2-fluoro-4-nitrophenoxy)-2-(tetrahydro-2 H-pyran-2-yl)-2H-indazole
(1.5 g, 3.4 mmol) is added to a 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-tert-butylphosphino)-2'-methylbiphenyl (97.7 mg, 309 umol), Pd,(dba); (94.5
25  mg, 103 umol) and DI water (0.3 mL), and N, bubbling is continued for 10 min. To this
mixture is added 2,2-dimethylmorpholine hydrochloride (1.04 g, 6.9 mmol) and a



56 3-F luoro-4-(6-((R)-2-nethyl norpholino)-2 -(tetrahydro-2H
pyran-2-yl)-2Hindazol -5-yl oxy)aniline 427 57

4- (6- ((2SveRproa16s3di et hyl nor phol i no) - 2- (t et rahydr o- 2H PCT/US2009/050640
pyran-2-yl)-2Hindazol - 5-yl oxy)-3-fluoroaniline 441 58 3 -F

| uor o- 4- (6- nor pholino-2 -(tetrahydro-2H pyran-2 -yl1)-2H indazol -5
-yloxy)aniline 413 Preparation 59

N- ( Di phenyl net hyl ene) - 5- ( 2-f | uor o- 4- ni t r ophenoxy) - 1- met hy1- 1H i ndazol - 6- am
ne To a 10 nmL m crowave vial is added -17-

6- br ono-5-(2-fl uoro-4-nitrophenoxy)-1- 5nethyl-1Hindazole (500 ng, 1.37
nmol ), 4, 5-bi s(di phenyl phosphi no) -9, 9- di net hyl xanthene (73 ng, 123 [InmD')
and Pd2( dbajoRtios8f ROH %17 Jngm?lb)mn?rch)edlggomwhﬂ)s&Lm@ﬁn&ﬁ@atbm el uene (5 ni,
47 mmol ) and benzophenone Im and sodium tert-butoxide

(203 ny, 2. @Ftlﬁﬁﬁ"{"}mrﬁrl%he&%é&lgo f&@r Rnhswrw@ tihgn W@&@é@% ThemixEdT 20 nin in

a m crowav ethél?ﬁcfﬁtréﬂrmto"gt(t)gE (ﬁ)@%ﬁ)ngashte@%nﬁ ﬁf%ﬁfléd%‘atéf{h ';!tlb@ HlL) anf@pcentrated
to 10 give a brown oil which is dissolved nm.) and washed with

sat ur at ed agtedesageis @@dl@lh lcbloride(100 mb) 5®hm0)mbmﬁd@qwuwws prgyatractedr e
conbi nedS an&j ﬁégjﬁcc(tﬁ@m\ﬂ‘) t'hlb n:lad )érggglc %ﬂll OI{le 'dﬁgd Wtﬁ ﬂazw,sfﬁﬁeredf énldt e;Ed

and concentrate lve a romn resi residue 1s purified
silica gel mtqmmteémﬁrvmgs twi give haotdsdd. TA) SQiuddS Etrdiad o I)Slllcggfédolenm from

85% A): 15% t 0% A ellom/solld

mat eri al &ﬁkgxﬁtQF%&Q%Hg%dﬁsﬁ?ggﬁﬁhggd%@ﬂ?ﬁﬁ9§%¥ﬁ) “%g (niz) 467. 2
(MtH) . Pr ep%t%’(W) :BA%6®) over 70 min to give a light yellow solid as the desired product (410 mg,

5- (4- Am no- NOXY ) hydryl-1- net hyl- 1H i ndazol - 6- am ne 20To a
100 niL rouﬁé 53?@%§F$ﬁg§ﬁx%%§@§§§§ N- (di phenyl net hyl ene) - 5- ( 2- f | uor o- 4-

ni t rophenoxy) - 1- net hy1- 1H i ndazol - 6- anine (424 ng, 909 !'Linp') and EtOH (35
nm., 601 mmol). To the mxture is ag) nngglun1fornate (1000 ng, 15 9
mol ) followed -21- by the additi orP8f*"He8 Pd/ C (300 my, 141 p.nol) and

the reaction m xtur e sig-FidréHattrephedSky - pytidheurylpnd-ikeasied at 45 C for 15
m n. The solvent_is rennv§g and the residue is djissolved in EKIA§ m.)

and distilled wadfersofutign ohi-12-Mugig-4ggenirroxy h&pyridcghdddtefipbdnr?dt i 1 1 ed

water (1 x Rfh-l)).1 andaoRe2 8TH IR &fh A0HEROE (3EMES & 280 FRt(E@Rt R t h 5DCM
(1 x 50 an%QTﬁgkﬁonblned grggﬂ?c sofﬁ?ion |§ drlzd with Né2804 filtered,

and conbent@fbe. Thnexgre ifetied 3307 €ifei? krsa THER pqugowefatdp v E8P4¢ i ng wi t h
hexanes (A),andckt @I?@or%ﬁ)lc pl&%@g 98B ofd: Qﬁ’ﬁyng)ﬁ@ le%g%;@/ LR coh@enﬁgté‘ﬁ Arpb0% B) over

90 min to give an off-white solid material as e title conpound (204 ng,

51% yi el d) . resqippyryfied b3 gilga galicpipmnich prasgegraphy ghytisg 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-yl)-1H-indazole-5-yloxy)aniline
A mixture of 5-(2-fluoro-4-nitrophenoxy)-6-(pyridine-4-yl)-1H-indazole (1.95 g,
4.5 mmol) and SnCl,-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 NaHCO3 and EtOAc are added. The organic
25  phaseis dried over anhydrous MgSQOy 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-(methylsulfonyl)phenyl)-1-(tetrahydro-2 H-pyran-2-yl)- 1 H-indazol-5-

yloxy)aniline



1- Acetyl- 6-brono- 1H i ndazol -5-yl1 acetate A m xture of

6- br ono- 5- hydr oxy- 1H-i ndazole (25 g, 117 mmol) in acetic acid anhydride (75
m.) is hesbedizt11BE0 C with stirring for 2 hours. After PCI/US200006068@,

di ethyl ether (100 nm.) is added. The precipitate is collected by
filtration, washed with diethyl 15ether (30 niL), and dried under vacuumto
afford the product (34 g, 98%yvyield). Ms (mz): 297.0 (MtH). Preparation 62
Et hyl 5-hydroxy-1H i ndazol e- 6- carboxyl ate 20An autoclave is charged with
1-acetyl - 6- brono- 1H i ndazol -5-yl1 acetatig- (25 g, 84 mml), TEA (25 g, 252
mmol ), dichloro bis (benzonitrile) palladium (Pd(PhCN)2C12) (1.6 g, 4.2
nmml ), 1,1 -bis(di phenyl phosphi no)ferrocene (dppf) (4.7 g, 8 4 nmol ) and

Et OH (500 m) i srosddoluti8fl of4-(2lBRor&auniEheiky Rb MR ERORYIQIRLYIHRAQY-18 hours.

The reaction m xture is concentrated, and ﬁe residue is purified % silica
)

gel col umm EtiByrie-d§rapy2-v81l4- lafl%}em%@g,&@da@@l)era%t%quO obogsyAdds S

(' z): 207. fy€ Mo - 106 nRP TR deQikikSnikhy s d db tion and backfilled
5- hydr oxy- 1- (tetrahydEIggPZI-I- pyraﬁl- -ly u) Sl-f%arsisdeazglegcg?é:oélratrjloxillcl alteé

To a sol ut i w¥h B theacHiptes 51thydirigs yndaran penesrfices @-tbat Boytrateht. (W6 seligis 75

| 30, d
(721 'S 7 e foh e el A Eh b IR0 (IR0 B WERLC 205
mmol ) in th(rmocmmatdgr@lﬂwe@mngm-D@M NROH el tegivt thenlgsisdputdugn i s

ti d at . . I toi d, EtO0Ac (500 ni),
galttrJ;St eg a@%%ée@% @%“@%?’g}rﬂg@%@géﬁﬁf) :atfldrﬁlanﬂ\clleﬁ (5 g)Caﬁe addezj. The

organi c Iayer i's separat ed, dried and concentrated. The residue is purified

by sifica 9@% G R e

Et hyl - 5- ( 2-Pepuqr o- 4- ni trophen%g]é)lﬂfl (tetrahydro 2H- pyr|anPRyych) dakkt i pdazol e-
6- carboxy| ate [10A m xture of p o MS (m/z)(M+H)

5- hydr oxy-|[1- 3%tetra{v,m){cqzllrogagZ.I(-k[a]\é pé_%zﬁfé iilindagph g- 6- [carboxyl ate ([L0.8 g,

37 mol ), di fl uoro-4-nifg 13513,@3@)3 ind g, 44 mmol ), Na (7.4 9, 88

nmol ) and (190 Bht)1 4-8-Gldnfih &9 fﬁbro%ﬁen%xyﬁ@fméthgmpﬁs After 1T Ts tooled

to RT, vvat r40(400 L) SRR REy 1§ PR gk ol%rleca%i gdicand the mxtdPe is stirred

for 20 fa n._The precipitate TS coffected and dried under vacuumat 50 C to

afford t e product (15 g, 95% 15yi quéparauMﬁdmz) 430.1 (MtH). Preparation
65

5-(2-Fluoro-4-nit r0pI4éMWPymZQIt%YID-éHyUHaGO123-b’lpyy)ahﬂ®ryﬂl)'lintH-i ndazol e-6-carb
oxylic acid 20T .

oyl 5o o0t uoris i SRR Ry 4 miverbenon GBI R S 1)

1H i ndazol eidrabpirbmxa-2ye- 1md@p1e39;ommml3)minnl)WFqﬁoz fiigro-gdmitrdveOH (60 i)
and H20, (10 uIt|n solution is
i P T R e s A S R PR et S v
aqueou? r ESbLIﬂ}U%StEIS(?)an diob Inﬁﬁbl)rl]\lntmOAO/iE&bBP@Vﬂ'lﬁIL/%gnIQgh a?ddediﬁtdnr?m taeird W trd1
Et OAc (150 rganic e is.25se ate ri and copgentrate
The resi duef%;édr% Fi%s é%g‘b?m’soi a@‘ﬁr‘&éﬁlonc‘BVE%lSéH‘F%fi}Eﬁxé)ﬁﬁ“ylg@T u‘?ﬁ%‘?ﬁg with
PE: Et OAc: aclet@cqemm%aﬁﬁ&pwﬁloght&)tea aqebisatdicdao BHCXdﬁuQﬁe ik QurSis @xtrQa% yi el d) .

MS (mz): 402.1 I—?% aration 66 30tert-Buty
5-(2-f | uor 0¥l Hi%%(ﬁ Qe%)cyf c10rgangg Rhapr iy pepasfgd p%leéﬁvgr Me§04 ppd ndazol - 6-

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% yield). 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 MS
) (m/z)(M+H)
42 3-Fluoro-4-(6-(pyridin-3-yl)-1H-indazol-5-yloxy)aniline 321.1




yl carbamate -23-

A m xture of

5-(2-fl uoro-4-nitrophenoxy)-1-(tetrahydro-2H pyran-2-yl)-1H ndazol e- 6-car bo

xylic aciw0200/my38l. 47 mol ),
TEA (179 nyg,

is stirred at 80 C overnight.
filtrate is concentrated. The 5residue is purified by silica gel

mol ) ,
(40 i)

di phenyl phosphoryl

1.76 mol ), 4 A nolecul ar sieves (3

g)

col

azi de PC4R52009/050b47 6
in tert-butanol
The m xture is filtered and the

um

chromat ography eluting with PE/ Et0OAc (10:1) to give the desired product

(400 nmg,
tert-Butyl

5- (4- am no- 2-f | uor ophenoxy) - 1- (t etrahydr o- 2H pyran- 2-y1) - 1H i ndazol

65% yi el d) .

M (mz): 473.1 (MH). Preparation
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10yl car ban
5-(2-fluor
yl)-1Hind
Pd/ C (10%
backfill ed

|t e
oRrap.
a2l -

To a solution of tert-Dbutyl
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205-(2-Flu
- pyr an-4-

on&y4
y1) -

- nitFlopehibxgmetbeyayinakindrs)-2H-pgazahs2- y
H i ndazol e- 6- car litoxslshidiae The solutilo

1) hggjptrah

5-(2-fluor
xylic acid

(4?(

i tr-GphenexdsiludroghcrexyatVydhd uncll gy iadazpl-¢-1)
g. 1.25 mmol ). tetamakeydr opyran-4-yl am ne

-1H|?gﬁ oIe-

mol ), EDJ
N- net hyl no

8
r phol

24 g3-FluoRG4-ieri-inethiAPRAdi-@-y1 7 1 gindbzd 5 - nmol
ine (0.5 25nl) i mloRWENilibe nl) is stirred a

t RT3%%%rn

Then the r

eaidt |

on 4xAmmnephehoparN, Vidiragkd- M -tnkda @ bundded

aqueoes] NHAQ

m.) and Et

04D (

50-(MMethyloe 1 Y gadrbc4-phasRint&ob Rxfagiline d

ri edsoser M
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chr omat ogr
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apty
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22 |
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I ndazol e-6- car boxani de To a sofuti

%‘%9&5118 EA

0 mmol)

on of

-6-

added
nd
sphere
e

gm

uct
ydr o- 2H
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ield

Sh: b B Tlbsinn g W Amea il GERI s O, S mino) and

6- br onp- 5- hyadnqu:; fhgl,— 99adazad). eTheyiad is cApped, aitkited 10 60ME a0 P irfdd)foi 3 added

benzyl alc
di et hyl azo

ohol

dl?%ﬁ

3 (7.39

éﬁlgecfai > ﬁ Ggm)er?ll@gtpéh ﬁﬁmit}lre ISy
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stirred at b3 tRTsoRY hatlicdRlith NESGHE1 00981 \TiThe BnehtsSiatolcatee dnBemeusteliCL (30

mL) are added. The organic
concent t4t e@ve W@WW@&H&% %Olid Theresrre i pt}g}ﬁ%q o o siliggetel qabprpmefudng

FalE 1894 Mo & PHONI Gitibh eB P ERGMEL frdnP16008(A)RE- 2% yi el d) .
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sol uti on of
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met hanesul fonic acid (1 nm, 15.3 nmol).

ﬁ]}et%%mﬁ Eén AMlSare
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phase | s separated, dried ove

20Preparation 71

ronn 1H i ndazole (5 g, 16 5

i's aéded

or Cla hase |Eegen%§sg%gg@wgaég%gpﬁiﬁ
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@ Bﬁ%(@ apey Qemmatﬁwﬁ@ yollpvpyidies theyitly compqund 4338 rag, 98%
in THF (30
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After the reaction mxture is
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eluting w
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- 25-
5- (Benzyl oxy) - 1- (t et rahydr o- 2H pyran-2-y1) - N- (t et r ahydr o- 2H pyran- 4-y1) - 1H
i ndazol - BWwo2nioa1538 To a sol ution of PCT/US2009/050640

5- (benzyl oxy) - 6- brono- 1- (t et rahydr o- 2H pyran- 2-y1) - 1H ndazole (2 g, 5.16
mmol) in toluene (30 nL) is added tetrahydropyran-4-ylam ne (800 5ny, 7.91
nmmol ), palladium acetate (60 ng, 267 mmol),

2- di cycl ohexyl phosphi no-2' - (N, N di met hyl am no) bi phenyl (200 ng, 508 [InD")
and sodiumtert-butoxide (700 ng, 7.2820m0l) under N2. After the reaction
is stirred at 100 C under N2 for 1 hour, EtOAc (30 nlL) is added and the
reaction mxture is filtered. The filtrate is concentrated and the residue
is purified by [SiTica gel columm chromatography eluting T pheficalid Ft OAc: PE
(/1) 1OandPrt31hen Et OAc to gi vechBgicdgaid.ed product (1.87 g, & 8%y|eld).
MS (mz): |408:2 P eparai-an 7

N- (5- (Benz iox)_ of-6-yI)y-N-(tetrahydr
o ke

pyr an-4- y1) -5_15H- BT lﬁ‘eﬁ‘fm‘;ﬂ‘“g’?)f (t)é‘% mffkiﬁ?’ A e (3@4hL) 5 added
ace C oti¢l 0639 r\/\A 760 556+t er

t he )r/eacti 056N xl’?’;FrhéorP Aiﬁé@%nﬁ‘éﬁ?ymﬁlﬁyn Vo ChHTg- 2l%312() (204m1) fand Et 0AC

(30 m_) ar e ad Th‘:‘ LOXX 3\1 p%f ad \AD hlﬂrl wit h QN ur at ed

Jul uu. A\ | LLAYA Y LA L [y

aqueous NH4AGE, dr‘f@d %ﬁﬁ@@ﬂ‘fﬂi‘;ﬂo‘f@@ﬁ@&‘%ﬂuo g iéig)?%dmt (14419, 8R2.4%

[€8)

yi el d). (). 45Ryran-? -indazol-5-yloxy) roanti Preparation
74 53 7 3-Fluoro-4-(6-morpholino-2-(tetrahydro-2 H-pyran-2-yl)-2 H- 413

N (5- Hydr oxy-1-I(t et rahydr o- ﬁndnglr%ﬁloay))anijinq Hindazol -6-y1)-N-(tetrahydro-2H
- pyran- 4- 25y| )acet ani de To a sol ution of

N- (5- (benzyl oxy) - 1- (t et r ahydr o- 2H gyerartion$9) - 1H i ndazol - 6-y1) -

N-(tetr ahydr %b‘ip)ﬂgr{ﬂlﬂetﬁyal&%fb—gg?%ﬁ?} d?ni(tr%glzf n8x )31 %?thm L ndhb1Btadhd 100 nt)

and EtO0Ac (10 ter the reaction m xture
is stirred at R ounidanL Hﬁcrowe\remlfghﬂaddﬁd 6-byonfo- $ {2 fledodrtratendiylir at e i s

t te
e Ghr e 3RS0 rePH S g X R Ry Rl EODUTE - e (e
product (1. amgr;hyaantmﬁeyvaeing)123mo@mm)>d2(m(28 (¥ umo6ThEnopac at | on 75
N-(5-(2-Fl 1 hyd 2H-. 1H- d | -6-y1
N (et RSO IBRT IR Talh Ghi B SRBEIGBI AP LEmE S et g7l -0
- hyd 1- (ot rakr td2 12-(%- B AdehaddedaZbkE nfoxtyik ]h\éadaISOC
(Letranydr S(O% o E)quﬁ?am éﬁf? : s T Bdared (390 15
Cadea s 5 %t 2 B B b b SRS T e Sasfing nGediof qap o g MeH s 1) 65 g,

5.00 mnﬂ). giff 4 Blowh RE wheahGk h@m\rwxﬁpcm(1som)@ﬁ@da@bdw1&sﬁnfa@ﬂ 2 hours,
Et 0OAc (60 nl) and at u %%?l yeous NHAC1 are added. The organic phase is
separ at ed, P Sosl ﬁJ@ 2t TEloh A A UEORYIY oo s COMBISF i xEagtitk i fied by

silica gel gmhpom gmr SUBLGFAPRNH R0, Naltckdd'anll c¥cetrdnfd (FloRbG b@élwril) and then
Et OAc to give the product (1.44 g, 86.5%Yyi el d]). MS (mz): 499.2 (MtH).
Pr epar at i ontesigue. The residue is purified on a silica gel cOlumn eluting with hexanes (A) and

5. (4- Al no- Zofles. aRRAPIG s A RISHARYAT QnRbh YR deydd mbHo kRgazol - 6-ani ne

15The title conpound is prepared essentially by the method of Preparation
41. M5 [0 yellogsglidmptesighps thertidlp sprapquad (574 mg, 90.1% yield). MS (m/z): 467.2

(M+H).

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

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



5- (Benzyl oxy) - 6- ( 6- et hyl pyri di n-3-y1)-1-(tetrahydro-2H pyran-2-yl)-1Hi nda
zole 20To a sol ution of

5- (benzylwoyeptodmid3sno- 1- (t et rahydr o- 2H pyran- 2-y1) - 1H ipoaiamsedos/ofeb4q, 10 3
mmol) in 1, 4-dioxane (25 nL) is added bi s(pinacol ato)di boron (3 g, 11.8
mol ), dppf (0.3 g, 541 mmol ), PdCl2(dppf) (0.42 g, 514 [Ino') and KOAc (2
g, 20.4 mmol) under N2. After the reaction mxture is stirred at reflux for
5 hours, 5-brono-2- nmethylpyridine (2.1 g, 12 2 muol),

tetraki s(tri phenyl phosphi ne) pal | adi um £iPd( PPh3) 4) 25(0.6 g, 519 [Inp') and
Cs2C3B (4 g, 12 3 nmmol) are added and the m xture is stirred at reflux
overnight. The reaction mxture is cooled and filtered, the filtrate is
concent r at egl; thd Ekﬁht'i&lsdfdy‘% AdeC Ba0Infd €4 Pdol§ bikd 6 rcd@lonGRik TS SiF QNRRAQT aphy

el uting mnth PE.EtOAc (2:1) to give the product (1.9 g, 46.0%yield). M
(m z): 400. tpr E m_lm)and h 4% & fos A5 mpn.  The solvent is removed and the residug is

6 ( 6- et hy | @il rBeNihschmk§ G GHNGE QuFtIBWHAY: Bny Shardtd Bdaselied-of - - 27-
5- (benzy! oxyifh éstlBdmetdny] py9Q wilh2gd the pombinedacuapnpdavsszi pyieeiadwith) - 1H- i ndaz

ole (1.44 §@g§ d Pd/C
(500 ng, 10 Q)%V\S? x un e)) Tllqg Eﬁlﬁe reg %QOlﬁﬁ%lﬁrgdrﬁgmﬁg@ %) ﬁlltgrgadﬂgevacuati on
and backf||¢mdﬂMm®ﬁ.ﬁhdmm@sﬂpmﬁhémnwhéwaedcphmnuﬁMX@uw@lwsms$@*mmd at RT

under H2 at ¢ $ r tere he
fitrate | sooondaherapiErR 90t RS EGhHED Tl ster Balbit O i Vs
(m z): 310.¢hifcMeh) material as the t1tle compound (204 mg, 51% yield). M:S‘ @par H8. 8)(er7[9)

5- (2- Fl uor o- 4- ni t rophenoxy) - 6- ( 6- met hyl pyri di n-3-y1) - 1- (t et rahydr o- 2H pyr an
-2-yl)-1H 10i ndazol e The title conmpound is essentially made by the
sane netthod of Preparation 75. M GnﬁzmumﬁéB 2 (NHFD Preparati on 80

153- Fl uor o- 4- ( 6- ( 6- net hyl pyri di n- (P%’ﬁ?- | oxy) aniline The
title conpound is prepared §§gﬁkgﬁ¥ indg q;'lﬁﬁﬁy%f Preparation 41. MS
(mz): 335.1 (Mzdnixtite @D&lbﬁdnhcﬂﬂhﬁcﬂroxy 1H-indazole (25 g, 117 mmol) in acetic acid
201- (4- Br ono- 2- quorggheno % uor o- 5- et hy1l-4-nitrobenzene The title

s SdREFGM

compound i stnBYERE{(&Y 190 b(\} Wﬂthétllgla%éorr%é}%d Adter pisgsiedt dighylzs. 1M
NMR (d6- di n&ﬁé?ﬂ(ﬁ)%]i)q%( hdlRd.( @@9):31%@&818 20uded b Hltratlzn Bfashal wildiethyt 42 (d,

1H), 7.30( @£ reparation

4- ( 4- Br bho- ethTI(gib‘Tﬂbe @W)unéerfwamtoszﬁtdtth@praﬁw (e, 98% yieldpMSt(7)e
conmpound i Sygar, }gd essentially by the nmethod of Preparation 53. M5 (nfz):
315.8 (M+H). 30Preparation 83

5- (4- Brono- 2-f | uor ophenoxy) - 6-fl uoro- 1H-i ndazol e -28- To a
suspensi on of 4-(4-bronD-2-fIuoropggﬂgi g2 fluoro-2-methylaniline (5.2 g,
16.6 mmol) in water (100 nm.) is ad uoroborlc acid (6.06 g, 33.1 nmol)
at RT. The solution is coolféy!tdydrogy-dfdndanNed-¢athorglaty, 24.8 mmol ) in water

(2 Touel 3nacoanfodBRbiel @A LELE Blog (OO Ty Hekisd 200 1)

i s adde The organi c ed over iltered.
To the fi | I tmmbb T}% m@asmlx d&clﬂdarogns (PénZonimiie) galladluin];Bd(Bh(thCE} @tther

(0.218 g, The reaction.is. stirred 1.ho he
Feact i on m&ara e WbegrhFoRudhe Trdht Geefle Thal Srbh SR Gr i oo
over Na2SO4506 mily arsadecamd399@pmdeah1edmo§'mﬁrercﬁ“$]'ojﬂ>e8 ihsurwashedaoaiohh DCM and
filtered to oifer t he dea%re thgrod ct as.a ﬁp | 1 ow oliq. The filtrate
is purified™B{PTERCONEIEYrAARG e 15 WF SRURGehRY C[‘i@%i THER" BIBRRCHER e (1: 1)
to gi vexsaddiotafforiahe plogict €. ¢, 00UGticld BRI #0r 107@NS1+af). t he sol id are conbi ned
to offer the desired product (3.2 g, 59%yield). M5 (mz): 324.8 (MH)
Preparation 63
Ethyl 5-hydroxy-1-(tetrahydro-2H-pyran-2-yl)- 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-2 H-pyran (6.6 g, 79 mmol) in DCM (20 mL) dropwise



Preparation 84

155- (4- Br ono- 2-f | uor ophenoxy) - 6- f | uor o- 1- (t et rahydr o- 2H pyran-2-y1) - 1H i nda
zol e WO 20100113381 e conpound i s prepared essential |y pgTiuseoospsisaal of
Preparation 9. Ms (mz): 410.8 (MtH). Preparation 85 20N (D

i phenyl net hyl ene)-3 -fluoro-4-(6-fluoro-1 -(tetrahydro-2H pyran-2
-yl)-1Hindazol -5- yloxy)aniline The m xture of

5- (4- brono- 2-f| uor ophenoxy) - 6-fl uoro-1-(tetrahydro-2H pyran- 2-
y1l)-1Hindazole (0.97 g, 2.37 mol), bepzophenone imne (0.64 g, 3.56
mol ), 4,5- bis(di phenyl phosphi no)-9, 9-di net hyl xant hene (0.10 g, 0.075
nmol ), Cs2CO3 (1.16 g, 3.56 25mmol), Pd2(dba)3 (0.11 g, 0.12 nmmol) in

1, 4- di oxane,RA0 THe keshRinP W5I1G@SH iWsthrfbdrik ng@mlghhe@&&%ets@wéms fenR&l, stirred
overnight. The reaction mxture is cooled to RT, extracted wth Et OAc,

washed wi t hE©4cy s} BH). suatsd 89ucon 1ofivEhtberidgéS00dpl bd NAEICH4 280U fi | t er ed
and concent/@gte dl“lfejorréat'i_’hchyer R‘@eﬁaﬁqt&) dried-thd(Middhtrated. 2'Pne rEsr 1@&% ﬁﬁrlfﬁéﬁ b$6

3- Fl uor o- 4- (6-fl uoro- 1- (tet rahydro-2H pyran-2-y1) - 1Hi ndazol - 5-yl oxy) ani | i n
e To salicggkelgolumpp Qh‘romatography to afford the product (16.8 g, 77% yield). MS (m/z):

N—(dlphgﬁylﬂﬁt _Qpe) 3-fluoro-4-(6-fluoro-1-(tetrahydro-2Hpyran-2-y1)-1Hi
ndazol yl oxy)a ine (1.45 g, 2.85 mol) in THF (30 n.) and water (5 5nl)
i s added 1N aqueous HCl (5.69 nL, 5.69 mmvl ). The reaction is stirred at RT
Bducous Naticos sol ut o, sat urat ed ‘AGULSE Sodi um chi or | de. dr i ed over
Na2SO4, filt erkdylan@-gyvapdmitapticnckhe! «tesihdde-1/&ppan2fil etHimdazdie-61mat ogr aphy
eluting with DCM t hen EtOAc: hexanen%1 1%% o offer the desired product as a
pal e gel (0.53 g, 54%yi el d) (NMFD. 10 Preparation 87 Ethyl
5- (2-fl woro-4- nh&ﬁ@@@ébﬁmywSﬂm@mﬁynahydhﬂhaaﬁaxﬂﬁﬂz2bylﬂmﬂhbkndazole-6-

et ot of  FAEBAYAEIN 557 ASONE L ARBY HSBORencey | SR NBICBE £t byl

5-(2-fl uor 74 fisk mMpmmMF lidoinndaz alrexd @t RO Y haire Kﬂeratigewéd ®©n of
ethyl 5-(2-fluoro-4 n|trophenox%é01 (tetrahydro-2H pyran- 2-

201H i ndazofb- vsatfeféf‘%)d%) apd LE(38 1)) argepddgng the i i 3pmed ey 5(? win, s g
trifluor OaCﬁEdlﬁta@&ﬂs @ol(eH%&\)an({ S diadler AARINSEtISOPE ) AborETheQYRIB (I, 95DEM i s

evaporated resi due |s partltloned bet ween Et 0OAc (800 nL) and 5%
aqueous $bkﬂi% M@/ ALS30- HAE Y gani ¢ | ayer is washed with saturated aqueous
sodium chl ori de, dried over Mg504, and concentrated. The residue is
purified by silica gel columm chromatograph eIutlng wi th 25PE: acet one
(5:1) to afford the product (10.4 é*q86@@9§%I M (mz): 346.1 (MtH).

Preparation &9, g 4&:&&);5){ 1-(tet H-pyran-2-yl)-1H-indazole-6-carboxyli
5-(2-fluor o-§ ni turO(rJOphéln nOXY) (ﬁra %rl9|-2| ngbg%% 3’)6 c%anr l%%)ox%/ g%reo'?’hlg title

conmpound i s prepared essentlally by t hasidret hod of Preparation 11: 30MS
(m'z): 2’65 0.1 ( Ml-II_ODa' solu_tiglg 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

H,O (10 mL) is added LiOH (3 g, 125 mmol). The resulting 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-2 H-pyran-2-yl)-1 H-indazol-6-

ylcarbamate



Preparation 90

5-(2- Fl uor o-4-ni trophenoxy) - 1- net hyl- 1H i ndazol e- 6-carboxylic acid To a

sol uti on WO 2etonphs38- (2- f | uor o- 4- ni t rophenoxy) - 1- et hy 1- PERiUsd@205@46-
5carboxylate (1.19 g, 3.5 mmol) in THF/ H20 (15 nL/5 nlL) is added LiOH (0.2
g, 8.3 mol). After the reaction is stirred at RT for 2 hours, the solvents
are renoved. The residue is acidified with 2N HC1 to pH 5, and extracted
with EtOAc (50 nlL). The organic phase is washed with saturated aqueous
sodium chloride, dried and concentrategd3to give the product (1.1 g, 100%
yield). M5 (mz): 332.0 (MtH). 10 Preparation 91 tert-Butyl
5-(2-fluoro-4-nitrophenoxy)-1-net hyl- 1H i ndazol - 6-yl carbamat e The

suspensi on of 5-A gifthdQF & z‘lﬂﬁébmorﬁﬂ S rrtiio-H Rdazal-ex6-
carboxylic acid (1.lt ( " ﬁﬂlgmj phoﬁs}?horyl azi B(0 33

nmol ), TEA lméa(zeles%cagboxzh@,a%%?@ mézn]d4 zmmﬁBJ @@wpﬁp aplsrel 9@@6{6483)111&& 76
tert-but an%m@ﬁ%]ﬂ&kl@%né:qa%%ﬁﬁ 4%&'01&&19%%7@& ghg) in Zgﬂ%tatnble@éﬁt & is
filtered off and the f rate 1 s concentrated he residue is partltloned
bet ween sat iiriat eidtlagueenighs obhieunixain 8 filteisd @m&bthmﬁ}traémla caeomeatqdi 0ent) . The
organi c ph ﬁﬂﬂ{ i (IS
purifi ed90 b?% §|d+ ge d%ggﬁrﬁa éléﬁglgﬁ;}g ot rgﬁ@%&@ﬂlﬁg%@ﬂgﬁ@%éggcoggg%e (4:1)
to give th%l?@@ﬁdd@dmdpl(@uﬁﬁ@ mgl’ﬁS‘Q%lqld)eI\@(m/WKirﬁ(M*HMOS 1 (MtH).
Preparation 92 tert-Butyl

5- (4- am no- 2-f | uor ophenoxy) - 1- net hy1- 1H i ndazol - 6-yl carbamate The title
conpound i s prepared essenti al |y byr¢fhetioethod of Preparation 38. 25 MS

m 373. 1
L (?(Benzyl b 5 L ERRAE LA o - strahystror 2 P 20 - BRI i - 2- am
ne To a sol ution of ylcarbamate

5-(b I 6 t ) I 1.5
3 (87e”m2%| SN S T aobanel CHOTR - P e g b SRRy O
1, 3, i7gi oxaﬁpmllmza @t&lﬁﬁwmaddz 08 110 .88 nddol Gin Mo&é(Asmmﬂft Dis %&QGEH&*@?H (200
, an , . er reactl on
nant ure is @M ?%@gﬁtﬂ}eéwuhwgw@mlgﬁﬁtgaSSFg by gvaﬁ%ﬁtkopﬁ%%fﬂ ﬁ@t%\e&ﬁz Et 0AC

(100 n) angreg dhidt atRdnReaHeRYE NI d2@mBdphere HPA, Qtrwlameemglhawe {otid
separated, dried and concentrated. The residue is purif SI | ica gel

col urm Ehr dﬁﬁﬁ%ﬁ%bﬁt}lt@rlm mghenfikmte opangandipted 1 Bha jesidye lgip%ﬁtt sgicdduct

5(0.80 g, 153{‘2115611 %ﬁr@)nato@@p lﬁt) xﬂiﬁllDéM(M%b@{(l(? ﬁﬂ@%‘ixﬁ%&h@d&s@éﬁ dr6&der But yl
5- (5-(benzyl oxy)-1-(tetrah yran-2-yl)-1H1 ndazol - 6-yl ) pyri di n- 2-

1 Car barmt SCROTE, 426wl r0f: 15 I
5- (5- (benzyl oxy)-1-(tetrahydro- 2H pyran-2-yl)-1H i ndazol - 6-
yl)pyridin-2-amne (310 ng, 774 [Ino') in THF (20 nL) is added

di -tert-butyl di carbonate (250 nmy, XPra@rawewb§ and TEA (1 nl, 7.17 nmmol).

bet veent ot oAt B0t P RR R P S e PR o B
phase is separated, dried andybdﬁbmd&m&t@cﬁxbo‘ﬁhmdeem due is purified 15by
o L2, 9eh 2ol T L I SOEAR A0 PR i s v the
indazole-6-carboxylic acid (0.5 g, 1.25 mmol), tetrahydropyran-4-ylamine (0.13 g, 1.25
mmol), EDCI (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 NH,4C1 (20 mL) and EtOAc (50 mL). The organic phase is
separated, dried over MgSQ., 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



Preparation 95 tert-Butyl

5- (5- hydroxy- 1- (tetrahydro-2H pyran-2-y1) - 1H i ndazol - 6-yl ) pyri di n- 2-

20yl car bawet2e10/011538 To a sol ution of tert-butyl PCT/US2009/050640

5- (5- (benzyl oxy) - 1- (t et r ahydr o- 2H pyran- 2-y1) - 1H ndazol - 6-yl ) pyri di n- 2-yl ca
rbamate (260 ng, 519 [InmD') in EtOH (25 nL) and Et0OAc (25 nlL) is added Pd/C
(100 ng, 10% wt) under N2. The resulting m xture is degassed by evacuation
and backfilled with nitrogen. Then the reaction mxture is stirred at RT
under 25H2 atnmosphere for 6 hours. Thezneaction mxture is filtered. The
filtrate is concentrated to give the product (200 ng, 93.8%yield). M
(mz): 411.1 (MtH). Preparati on 96 tert-Butyl

5- (5- (2- f | usL@-Aminbhr MRRAIASKNY - Lot Aty UMY Prar DRV KR Ay i0-2 APy fapdiaz ol - 6-
30yl ) pyridin-2-yl carbamate The tit|le conpound is essentially made by the
sane nethod of Preparation 75YD-1/Bndazgfs-G-earhoxamglsn 2 (MrH) .~ Preparati on 97
tert-Butyl To a solution of 5—(2—ﬂu0r0—4—nitr0phen0xy)—1—étetrahydr0—2H—pyran—2—yl -N-

5- (5-(4-am no- 2-fl uor ophenoxy) - 1- (t et rahydr o- 2H pyran-2-y1) - TH i ndazol - 6-
5yl ) pyri di ndeabydse? Hapysanet-yl)-1H-inggzeletG-¢arkoxepims s Ak 2i SO prebap d0sE€ent i al |y
Y e TRt At RG0SR Aob A, Fo Wkl %) iR % Rufink Miklre il RALA} 0N 98
4- (5- ( 2- f | voroxatiomitdrippkfdied eyth-nitragen. hiien 1 icandian olixt@reyd Jtukbapl F andsre- 1-

car boxyl at e . o . .

5- (2- FI uor oo A ARSI REABIE) - TenRthy 1B 4Py BPAge s AY™F i ndazol e (1.56
g, 4.42 muodopcintradCM ¢itSa Grudd Prodist ciPeg) 9tliH9d el MR (l/di £8rbodfdde (1. 09 ni,
4.83 mmol ). The mixture is stirred for 30 mn. HPLC shows the reaction is
conpl ete. The solvent is 15 renoved under reduced pressure. Then MIBE (5
m.) is mdded. The solution is cool @depatdiion 7¢e wat er bath and stirred for 15
mn, then filtered to give the title Qnpoung . a solid (0.764 g, 48.9 %.
Preparation 99 206- Br ono- 5- ( Pﬂ”?ﬁ}giﬁﬁ??ggﬂgﬁﬂﬁﬁ)-lH—indazole To a
2080 m. f5| ?Zkf : Sfoaﬁﬂgﬁiiop of 6—brhom0—5—hydr02xy(— 1H—indaflol%(5 gz,l%E.S mmol) 13 TP%_F) (5(2)H- nd |

- brono-5-(2-f] uoro-4-nitrophenoxy)-2-(tetrahydro ran-2-yl)- i ndazol e
(250 g, 5731k agded e el &P% §12 mraelo Py (T2 & &?géé@iﬂ?l)(afﬁz. 71 m, 1.72

nol ) and he@éBdaticaosy 1501446 mNOW, B mmod) iadiet ¥ $éadlibd ABSur®Utstigd &ol uti on.
The m xture is then cooled to RT. The reaction m xture is concentrated 25

under vhtuuRd arerashtcEQAP) il g and wiygeied agiepus NH46d (onktpre addgel) Theed wi t h DCM

(2000 n) ag antié_’r;%ﬁg@ig Sé’ﬂa?a*fbd"‘@’ie%rov_@ﬂ{qg@omﬁd afdemeitelaht GROULK pdRfedt) until

the pHis 8-9. e organic |ayer is Separated and the solvent 1s renpved

fol | owed bybyasstlécatgelodungy ehsorpaipgrante cfusing Witk PEISO@ cq:bf totevidecthe prigduss| i d
mat eri al . I\@Oﬁ‘d@b% ﬁéé) 945(%;9303' aration 100
(2-fTu

6- Br ono- 5- oro-4-nitro gnoxy -1-met hyl- 1Hi ndazole -33- To a 4000 ni
flask is added 6-brono-5-(2-fluoro-4-nitrophenoxy)-1Hindazole (230 g,

653. 2 ), DWVF (3000 nL), and K2§§§ . 1 g, 979.78 mmol). The reaction
nixturgﬂ?s cooled to 4.5 oCwith an .8%%§§¥ . To the mxture is added

met hyl i odi de (92. ¥Bgzybsad-t8romodl-(tetmhgdroRé/-pyeac-yh H-mdadolecowed to stir

for 20 mn at t h[% axoligion of 5-(benzyloxy)-6-bromo-1H-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 (1 mL, 15.3 mmol). After the reaction mixture is stirred at RT for 2

25  hours, EtOAc (50 mL) and saturated aqueous NaHCOs are added. The organic phase is
separated, dried over MgSQ., 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% yield). MS (m/z): 387.0 (M+H).

30 Preparation 72



5 tenperature. The reaction is allowed to warmto RT and stir for 13 hours.
The reaction mxture is nonitored by |liquid chromatography nass

spect r onrewoyo10Addi3si onal net hyl iodide (50 g0 and NaHCOBCTAB:2@p/oare0 added
and the reaction mxture is stirred at RT until the reaction is conpleted.
The reaction mxture is divided into two portions |abeled (A and (B), and
each one is quenched with water (1 L) followed by extraction with Et0Ac (1
10 L) causing sone solids to form The conbined solids from(A) and (B) are
coll ected by vacuumfiltration to give2§0 g of crude wei ght having about
90% 6- br onp-5-(2-fl uoro-4- nitrophenoxy)-1-nethyl-1Hindazole (which is the
desired isoner) and 8% 6- brono-5-(2-

f 1 uor o- 4- ni § @pl W) (tedraBRir Y L= R ikl tQrah$@URISpyrdi §1)519)-indadoB 61 hen
triturated w(thgﬁg% ngL o?ﬁfDCM aér%’ghlw Bﬁé of l%/bOH olelyer nigﬁt (about 14
hours). The solid is 15col | ected by fPPtation and rinsed with fresh DCM
(100 L) to giver tin f 5- AR LN6H) FRk&hd-A(teh 3BRL £ 8 an2I1g 1 Dt her |1 quor
i's concentrated aoﬁdc?oﬁlagelge%@%D%}}:&% ?%frg%ni(g Igigeedra f(rptg);)m (A ?and (B) are

separ at ed afidazelsig ent Hameg) impducne G0dule)ss pddsetatraly dapryrqnay-yiamened8iftbi ned t o
ive 18 : | : nd (E
A e e e S R A

portions. 60Gchybkmimibipaylgefo ng, 18 xed!vint hodao e pbutbxidn(760 meof.28i on, and
then the si]] | s .} i Y] i ze t

cartri dges.&éégél%&f.}g étét%'l[ %&B%C%Ogjla}gﬁﬁrsed% gooigeuglﬂ%%gzgfog%ﬁé/ué’n%@g@g%m
starting wmh)i2s8dcltafdtheireachexainase istfiieredi fThe §ltswi it chrechttaed5084Het 0AC i n

hexanes to gi.ye .62 f the desired co und. as 1o e el ed
(B A ter Pl bufiding ARa ETHLSH ISR ShBrL L L BRERER LPPF Lo o.
254- ni t rophawakn)EtQAres giyd the dedind prdbe (88T g, 88.8% yield). MS (m/z): 408.2

6- br ono- 5- ( i uor o- 4- ni trophenoxy) - 2- net hyl-2H i ndazol e i soners. The
fractions a Jombi ned and combi ned with nother Ii guor (D) fromthe
procedure descri bed above to give 17 g of the m xture. The m xture is

di ssolved in MeOH and DCM m xed wth 170 9 of silica into the solution,
and run on a 1.5 kg colum to give PI®P#U8R 73 yel | ow powder as the desired
product | abelegs. 3y} 2l(ANIR 175n-0)-( Bindi6. Gy R ccrdifd 07 () 1's
127.5 g.  -34- Preparation 101 tert- Ut,)lll .

4- (5- (21% | uor o- 4- ni t r ophenoxy) - 1 PidpHyllastenidgazol - 6- y1) - 1H pyrazol e- 1-
carboxyl ate To afoja%olu_tiBﬁ’Hﬁﬂ(ﬂéﬁ%ﬁ&&‘)—fl%j(?e%hﬁ?d&ﬂﬁ;?ﬂanﬂ-&lﬁlwe%{aﬂﬁ%'—zﬁg' tation,
a thernocoupl e, 5heating mantl e, condenser, and subsurface nitrogen sparge
i s added 1,r#di-bxbrié-ngdazekoamingdy 8wt €9 pmop7n [HF (3helsvladdddgsetys pur ged
with N2 (i - - by -
1 tor o 4- it T ok TS o N AR LM me. SSgmoD: MSrhertseton L ued and
t he sol uti omixiwe plicgeditovefitx fN23Ggai, O (2 mL BudyitOAc (30 mL) are added. The

4- (4,4, 5 5- I v - 2-di rql an-2- - r | es1- yl ate
(717 02%y, SEAENH S O AR A B R 69, S BBEYY 67
3.25 nol), taritekhdproBics(1( g, 3Ll yibidi. MPphrogphihb)Medy. ocene (7.71 g, 16.25
nmol ) are added. Finally, Pd2(dba)3 (7.44 g, 8.13 mmvl) is added. The

solution is purged for 15 mn and then heated at 60 C for 12 hours. The

reaction is not conplete and nore RPd3fachbian34(7.44 g, 8.13 mmol) is added.

The sol ution | ai eaj e 60 for ddj ti hour s dth
Tonction | M TugR- RRRhRF e vRuA ndiet a0 PRl AR R i S 60 o
ag(cji ghez_f{jesihdue ihs Ire-di ssolved in ;@acgghl_sl@es (6 L) of IDCI\/l Wat erd(_3 Ia) i's
added and then the ers _are separ at ed. e organic solution Is I ea over
Na2SO4, filtered Oa?rﬁﬂﬁ%llﬁ‘h8%%(?‘é'%eéEpiﬁ?Wt)'é‘%PEY%?‘P%(I’S’S*’S“?QXD'“F’Héd%alt‘%?/\r)al is
not purified@pghy fo-il@fpy\@ﬁﬂ-ﬁfa@&ﬁﬁi%@gl.’ﬁ f 3 TemReKtin BiRP(100RE) AR BIOA] 1S
about 60% desired product and about 40% 5- ) ) o

(2-f 1 uor o- 41A9 Lo PHRAAIBAC {1 &dObyML 6 AfteHbp{pretian iy stredi s BA26HY. The

crude 20obt@j nehidtd, if {RIELE GhEMe Fitratdi€ cAR¥Ara2dd® Prhe kdsidu® isrsib®sl {ilidgt 50% of
the crude product is the

5- (2- f | Hbr oschcolimp gyneaiogaphyl clptingHirstvath PHER A2 d) aul than EtDAGtaglzdicee. To a
22 L round oM a ' jon, thernocouple, 1 L addition
funnel, N2 8‘?&53{?%%?%?&\%1?%%?;{"%% 26(2%@@{&% sol ution of crude
5-(2-fluoro-4-nitrophenoxy)-1-net hyl-6-(1H pyrazol -4-yl)-1Hindazol e (835

g, 1.18 nol) in DCM (6 L) of 25di-tert-butyldicarbonate (283.69 g, 1.30
nol) dissolved in DCM (350 nmL.) of is added to an addition funnel. The
solution is added dropw se over 48 mn. After the reaction is conplete, DCM
is renoved by rotary evaporation to give a dark oil. To the dark oil is
added MIBE (2.5 L) and the oily solution is cooled to about 0-5 C. The
solution is seeded wth material obtained in Preparation 98. After seeding,

oy -, = - ~r~ - . N Y ”~



-35- L). The solids are dried in a 40 C vacuum oven overnight to give the
desired product (443 g, 60%crude yield). M5 (nfz): 354.0 (MtH). The

mat eri al We 28tvams3Bo be about 93- 95% pure by HPLC and iPsTiUusesoefoseeao f or war d
processed. 5Preparation 102 tert-Butyl

4- (5-(4-am no- 2-fl uorophenoxy) - 1- net hyl- 1H-i ndazol - 6-y1) - 1H pyr azol e- 1-

car boxyl ate To a 3 gallon tank is added tert-butyl

4- (5-(2-fluoro-4-nitrophenoxy)-1-nethyl 1H i ndazol - 6-y1) - 1H pyrazol e-1 - carbo
xylate (433.0 g, 952 8 mml) followed byg- THF 10 (6.5 L) and Pd/C (21.65 g,
10% Pd/ C and 21.65 g, 5% Pd/C). The m xture is heated to 35 C under

hydr ogen 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 hyd#8EéAgas for anot her hour and cool ed
to RT. The m )Qt(yr(g Flu%rdafgﬁltﬁpﬁén'oﬁ};)eld(tétélﬂwgr2hh(§f~;£rpg-?ﬂ lgza&d%%@r'l ght and the
reaction is conpleted. The mxture is ered ovelf 'a co |nat|on of OFF
and Wt nan0 paper. The f| | t (igtrehyidep-Ydmeeptirdiaedamgea slightly yellow solid

(446 g, {410%rec ] _
2- 0x0- 1, % di hydrig)pyrl ne- )g}e%ﬁal?irbﬁn gtg't?fah% I?ﬁérg 2|ysl) gé(]:lndgml G-yD-N
2- hydroxynl(@@mhyﬂrezﬁmydal%élgl)g:etaﬁmdqmﬁ|g)33¢mhnmﬂ5@m5mm®drm) and MeOH

(400 nm.), f C t i ted to
refl ux overér)l%]uﬁﬁqm?%beg%ﬁegd]&sé %%OIE)H}%:{Z o %: O|% ng 30 an@r,g{t%Z&m xture
is filter edreamdn hhzautfemt gtratiet 100 °€dnx:Za}Muraﬂ3e(dAc (Blﬂenlr)easd chreraied aglicegol ved i n
DCM (200 |zedvv| hsatua H7and
extr act ed i P TRNRESh0 S St s A P o phases
are drisd ang reaneanpuriicd dy sdicggal eolutng ch@siatogehppy eldtingd firsBwizh PE:E3R0 yi el d) .

M5 (mz): 133.9 Prepar ion 10

1- (4-fl uoro Héﬁv§$g§%6%3”fg2@ ‘H?ﬂ*ﬁbéfﬁd?ﬁég%5@ﬁ?bggvr%?€w?&(ﬁﬂﬁpxture of
met hyl 2-oxo-1, 2-di hydropyri di ne- 3- car boxyl ate -36- (6.0 g, 39 mmol),

4- quorophenbeoronlc acid (16.3 g, 116 mml), cupric acetate (14 g, 78
mol ) and pyridine (12 g, 0.156 nDﬁYqPﬁmEEﬂ?(3OO m.) is added 4 A nol ecul ar

sieves (5 Q). sThexh@aot iRbopKbadky)-8-(tefral$idkd-2 Gy ahn-4RT)-OMERB-IM-affpen to air.
After the solids are filtered and washed with water, the filtrate is

extract BY with Ddstifla ogmpaund lsm@)ag‘éreg%smwélwbavléerm?taoclj@fuPé%pamep 4hysos and

concentr at eglg ;I,;y}gé'r@lgq Qpr@{)l s purified by silica gel columm chromatography
eluting with Ig é 1 to 0:1) to give the product (9.6 g, 100%yi el d).

M5 (mz): 248.0 (I\/H—l) Preparati on 105 10Et hyl

2- (4-fl uorophenyl ) hydrazi necar boxyl éﬁratlon 77 To a sol ution of

4-f 1 uor ophenyl hydr azi ne hydrochl ori 12.05 nmmol ) in THF (60 nL) is
added DI PEA (B(lﬁdnzylexly)£ﬁ3(6ﬁmjh})lpyrétirh§/1yl)elh(t@tradwdrpﬁﬁ eyriit2-2)plif-ind2z085 mol )
and 4-diqfret hyl am nopyr.i T t-u S stirred at
RT for éZld“relour S. %Pnasl%r elggtﬁgﬁ&gg}%y%b%%% \%\léltdéorﬁg a)léxzt lgc ed with

Et OAc, the indzgalm(é gpesamod 1ﬂ54wiaxsdaeﬂ(2\ﬁnrmltj 1saidad hns@)dlaadate)niul@r@ddig,;m

hlorid T db
col urm' chr ofel SEPIEIRP Bh & 1 ddrefel SClanbt Fa ok BeRn PiiasORekt kb (s0’ 1)
to afford tﬂnﬁlot)luhcﬂeﬁ NG 0 Afionihel roadti dnigturdi0 smodydt edftik forl\ﬁlo(umt z)oronic99 (M+H) .
20P t 0 | h f
a3 AR L Ve RS RSBl Al ©
f 1 uor omsnydo)dy@lmgﬂna@@@r OORY: ot € 103.19n@) 219 aB& drm® ke hiktuldHE st{ridd 1)
dropwi se und nitrogen in an ice-salt bath. After the addition, the ice

bath is rens %Oﬁﬁag}t dhgreggtippanixtyre 1s cooled and filtered, the filtrate 1s 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% yield). MS (m/z): 400.1 (M+H).

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



25 heated to 60 C overnight. The reaction is cool ed and quenched w th
water. The precipitate is filtered and washed with Et0Ac. The organi c phase
i s separ avoeapiodnisd over Naz2504, and concentrated. The pregiusa@iosospuri fi ed
by flash chromat ography, eluting with PE:Et0OAc (80:1 to 60:1) to afford the
title conpound (1 g, 74%yield). M5 (mz): 141 (MtH). 30Preparation 107

Et hyl

2- (4-fluorophenyl)-1, 5-di net hyl- 3- oxo- 2, 3-di hydro- 1H pyrazol e- 4- car boxyl at e
-37- A m xture of 1-(4-fluorophenyl)-2-nethyl hydrazine (0.6 g, 4.28
mol ), diethyl 2- acetylnmalonate (0.96 g, 4.75 mml), and acetic acid (0.51
g, 8.49 mml) in water (15 n) is heated at 115 C for 3 hours. The reaction
is cooled and extyAaetu@dn W §-lbe E}Q&@)—%%%thy_fﬂ}%dﬁltggﬂl1%&9@5&@0 bE-pyashed wth

saturated agueous sodiumchlorid dried over and concentrat ed.

The resi due2 ¥R 1Fgnfazpledl B echilmmobin BiRH 6Wrabrpnd 5#04¢ (J0aal)gerdded| ut i ng
w th DCM l\/elﬁwlC@dOQﬁ% 489, Jv%)tu(ﬁdé(l\i L)rnt %s@itlflgﬁl@(tﬁrg?s &e&g&ss&i 50BAKAth 44 59 9.
49. 5% yi el d) . Preparation

10(E) - 2- (2 l(ankfiileddvlthphwn)Wdﬁ@zwapmm@twmdéat RT under | afglogithieesn of

4-f 1 uorop l; ( m) is
treated Wlt H%%A@%é IQ?CUBM%)%Q §h9%1e1?1heg¥%$afg§9{1?egﬁﬂf tg‘%l‘lgeﬁg%vat er, 0.89
g, 6.0 mmolprodust (PR el 88.00)yidld). Mdderdt) drlOguUMsED)i n an i ce-bath. After the
addition, the mxture is stirred at RT for 30 mn, quenched with water, and

extracted with Et OAc. The 15organi c phase is washed with saturated agueous
sodi um chl ori de, dri ed over Na2504 PaepdratiomZent r at ed to afford the crude

boet nyt or G bn e RSt e Ryt b G R AN B e 19

Crude (B)-2-(2- (4 fl uorophenyl)hydrazmmlacet al dehyde (0.97 g, 5 8 rrrml) IS

di | di Et t
el titne (0 o e S el b n il i TR ARG b Byl By ot ux

overni ght . Nikgmr-ga@bpgRHM)xture i s then cool ed and concentrated. The
residue is diluted with water and extracted 25 with Et0OAc tw ce. The

combi ned organic extracts are dried over Na2504 and concentrated. The
residue is purified by colum chrorm@c]ﬁglm@]gw on silica gel, eluting with
PE: Et OAc (from3:1 to 1:1 to afford title conmpound (0.26 g, 17 %yield of
two steps) MB (nt z)>-Flpes-4(owbymetintpriding-3bi1ghindazgl-Ratgrylaniling

3-(4-fluor Ophenyﬂh@@i‘tl@@émﬁbuﬁ@f%ﬁ%&ﬂ%@%ﬁtlalry% “the method J@r%@a@i’oh‘h! on of
4-fluoroaniline (4.4 ol) in acetoné is added .5 L, 67 mmol)
and net hyl 1Mﬁ§l(’(’%¥yl33<§HII(]Zvﬁr'HPHe (7 2 m., 67 nmol). The nmixture is stirred at RT
for 5 hours and then concentrated. After water (20 nL) is added, the
residue is acidified with concentrated HCl1 to pH 3. The precipitate is

col | ect ed by filtration and SV\/ashed’rWatatbiiOPElto give the product (14.1 g,

100% yi MS (g AL M/Ig are prepared
essentia I y by the n%t%l%é% %ﬂ e%ngrl% u%h()?‘%ﬁ%l Q%O%Q%%g?n cal nane
Physi cal data M3h¢milz p¢ividnd Isdptepared essent1ally 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-1H-indazole



Et hyl 3-o0xo- 3-(phenyl am no) propanoate 208 112 Et hyl

3-(4-fl uorophenyl am no) - 3- oxopr opanoate 226.1 Preparation 113 10Et hyl

1- (4-fl uowophey1yzs6- met hy1l- 2- oxo- 1, 2- di hydr opyri di ne- 3PCAMUSRO0PI0NI6E0

To a solution of nethyl 3-(4-fluorophenyl am no)-3-oxopropanoate(10.1 g, 48
mmol) in EtOH (100 nL) is added trans-4-nethoxy-3-buten-2-one (5.7 g, 57
nmmol) and CH3ONa (3.1 g, 57 mol ). The mxture is heated at refl ux

overni ght and then concentrated. The residue is purified by silica gel

col um chr omat ography eluting with 15PBREt OAC (from5:1 to 2:1) to give the
product (2.1 g, 16%yield). M5 (mz): 276.1 (MrH). The fol |l owi ng conpounds
are prepared essentially by the nethod of Preparation 113: Prep. No.

Chem cal name Physi @@lendat @f AVECHROFd- 2(Mb|r'3phéﬂ(ﬂ(yﬁ§m&ibro 2-methylaniline (5.2 g
1-(4- quoroPhenyli 5-met hyl- 2- oxo-1, 2-di hydropyri di ne- 3- carboxylate 276. 1

115 Ethyl 5l0fnRyp ) invgiebUpD ﬁﬂémddqd féuqx?tr%ra@sw Peigra-lanmelpbikyTht e 258. 1

20Pr epar at i Qibd & Jo@ed{’o (’5\‘5@ Q&ﬂ@m 023(‘1 en gzzap@ ?nm 0) in wa?é? (PmBPlsUhiQn T4t
2, 4- pent anedi one (20.0 g, nol ) I s added 25% aqueous

anmmoni a ( 13egetign js sorrpd Al ) @r BHOS eCfé@ls E@\OO Hﬂ@es &ddﬁd uFlke greansg phapeeld at RT
- 39- 5 separated, dried over Na,SOy, and filtered. To the filtrate is added KOAc (7.31 g, 74.5

mmol) and 18-crown-6-cther (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
Na,SQy, filtered and evaporated. The residue is washed with DCM and filtered to offer
the desired product as a light yellow solid. The filtrate is purified by 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% yield). MS
(m/z): 324.8 (M+H).

Preparation 84
15 5-(4-Bromo-2-fluorophenoxy)-6-fluoro-1-(tetrahydro-2 H-pyran-2-yl)-1H-indazole
The title compound is prepared essentially by the method of Preparation 9.
MS (m/z): 410.8 (M+H).

Preparation 85
20  N-(Diphenylmethylene)-3-fluoro-4-(6-fluoro-1-(tetrahydro-2 H-pyran-2-yl)-1 H-indazol-5-

yloxy)aniline

The mixture of 5-(4-bromo-2-fluorophenoxy)-6-fluoro-1-(tetrahydro-2H-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,CO; (1.16 g, 3.56

25  mmol), Pd,(dba); (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 aqueous sodium chloride, dried over Na,SQy, filtered

and concentrated (1.45 g). MS (m/z): 510 (M+H).



for 2 hours. Then the solvent is renoved to give the product (20.0 g, 100%
yield) as a solid. 1H NVR (Acetone-d6, 300 MHz): 1.88 (s, 3H), 1.88 (s,

3H), 2.8 wbrow/ 011448, 6.54 (br s, 1H), 9.7 (br s, 1H). S5Pcepse@Liose4d17

Et hyl 4, 6-di net hyl-2-oxo0-1, 2-di hydropyri di ne-3-car boxyl ate A sol ution
of (Z)-4-am nopent-3-en-2-one (20.0 g, 0.2 nol) in dry THF (20 nL) is added
to a solution of ethyl cyanoacetate (22.6 g, 0.2 nol) and TEA (20.2 g, 0.2
nmol) in dry THF (200 nL). The reaction mxture is heated at reflux for 56
hours and then 10concentrated. The respbdue is kept standing at RT for 5
hours and the precipitate is filtered and washed with EtOAc to afford the
title conpound (7.3 g, 19.9%yield). M5 (nfz): 196.0 (M+tH). Preparation 118

15Et hyl Preparatlon 86
1-(4- fluorophenyl) 4, 6- di met oxo- 1, 2-di hydr opyri di_ne- 3- car boxyl at e

A suspensi on of-RBuHgH-(@; ﬂGlQH’rhé?tWId@ Q&BYY?LH 2y8r Hradagyre vdxeangingar boxyl at e
(5.0 g, 0.025 nol), 4 f1 uorophenyl boronic acid (10.7 g, 0.077 nmol), cupric
acetate (1.33 g, (i (ol Kol r sieves
(5.0 9) in 1, 4- ngyggéo?g%w§%§M§§Q%§§§%§)g?mgﬁﬁ1§§ﬁ¥$r eg%#sﬁybﬁé sol i ds
are filter eryraf?-yhrd-infezof-pytoxaiasiling (1265 & @ridemmelainelHF CBIQenIF)e@d dater (5

partitiane i solid
is coll 252,[ ceilamoltsQ?A%Itdt rati g%sgﬁr% s]ﬁle[(;ls Vk\ﬁnﬁ{oéf g?e}%a(%%g}ll vgﬁr ‘%ap%ﬁqp{)r?jpr oduct
(1.2 9). ThlmuBt GAQAE iid addext anditlse Ise(paw atvedheddmﬂmdtumwﬂ m@emmmaﬂémed The
residue is 0l. o r ti th

PE: Et OAC: M “{’?Lo*a‘%ff‘l%é?)aq%‘eous Sofifih i ‘!‘Jem&rleJ] LR %% RBY hl %’?Wd (1.32
g total, 17TI& rB6igieas phrific¥By @'nrlom)atog%ﬁﬁ)y alumt'g WikHBCM ﬂHereEﬁ)Aa:the&me](lQ) E>t hyl

ghgbghgfggxéfZg%EGW“ﬂpgx@%ﬁ@Fﬁﬁ% ﬂﬁgg I%kﬁg&%ﬁg ?3§%Q&%ﬁéarboxylate

(7.5 30g, 0.038 nol), phenyl boronic aC|d (14 1 g, 0.115 nol), cupric
acetater1.38 g, 0.008 nol), pyridine (7.5 nL) in 1,4-dioxane (80 nl) is
heated at 80 C for 96 hours. The solid is -40- filtered off and the
filtrate is concentrated. The re5|dﬁ%mﬁ§mb§}tltloned with Et0Ac (50 nlL) and
2N HCL (70 ml)gthand ot et St dphéRke)-1- g gh@@fﬁgﬁbﬁ{ 2fi) LA atdagle-8nd washed
with EtOAc to give the title product e EtOAc solution is
separated, dried and concentrated. F OFégPdue is purified by silica gel

col um chromat quh@ﬁ'ﬂé( c&hzlgcﬁuhﬂ‘ 1 e‘ééehhalgfprgac@%?ttmﬁm@ %e@od%@P&Bé’l@tlcﬁﬁnﬁﬁ her
portion of g 31. 2% vyiel d). mz): 272.0 (MH).

(0
Preparaﬂiodwﬁiw&)4301E
5- (br onmonet hyl ) - 2- (4- fIuorophenyl)-l-nethyl-3-oxo-2,3-dihydro-lk#pyrazole-4

- 10car boxyl ate To a solution of ethyl

2- (4-fluorophenyl)-1, 5- dinethyl 3- dxepafi@n 88 hydr o- 1Hpyr azol e- 4- car boxyl at e
(1.2 g, 4.3 mol) ang IRENE 0.06 nmml) in
DCM i s added N- br orms P?k‘é@?&f%yb f?mﬁﬁi ?é\% Cgrﬁﬁ’%“gt hree portions

at RT. The resulTo amglurtwmof ethm SFﬂZ)ﬁuKlr094—nErop]hﬂnDK3edl GtettraRSI'drOJ\Zéﬂwrghft—yl)The
m xture,{s concentr af ed reS|du |ed ca gel colum
d l:lelndaTou? | ﬁ ox l'che ) 4}n %dﬁ 639)3 1§ %d % %aceat‘ .

chronatogra a white
solid (1.3 gid (8“4%) yaoahﬁ)), and\oﬁn(eﬂ'ﬁ‘rZBT 35&n1@ht( I s d%q&ﬁﬁté(at le’resl&.ﬂ: i OEt hyl

5- ((1H pyrazol ) oph hV# th -2,3-di hydro-1
H pyrazol egaﬁtlt@ﬁf’%%‘%lv?e&t%b% %%E{O%]’Tr)tﬁ“gé %ﬁs B (4% m]:j) 3 orgattic
5- (br ononet laydr s Washéet &vitwﬁﬁlﬁ@tb@m%us]soﬂﬁﬁﬁlfﬂﬂorlae Q¥ied dva3 MgSO,, and

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

25  PE:acetone (5:1) 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-1H-indazole-6-carboxylate
The title compound is prepared essentially by the method of Preparation 11:
30  MS (m/z): 360.1 (M+H).



di hydr o- 1H pyr azol e- 4-carboxylate (1.3 g, 3.6 mvl) and 1H pyrazole (0.25

g, 3.6 mol) in THF (50 nL) and H20 (1 nL) cooled in an ice-water bath is

added solwO 260112880.2 g, 3.6 nmml ) in three portions. ACTArS2aMes506e@ct i on
m xture is stirred at RT overnight, the solvent is renoved. The residue is
purified by silica gel colum chromatography eluting with PE EtOAc (4:1) to

give the product (0.87 g, 70%yvyield). M5 (mz): 345.1 (MtH). 30 The

foll owi ng conpounds are prepared essentially by the nethod of Preparation
121: Prep. Chem cal nanmePhysical data M@® 2010/011538PCT/ US2009/ 050640 -41-
No. WMS(mz)(MrH) 122 Ethyl 2-(4-fluorophenyl)-1 -nethyl-5-(norpho

Il i nonmet hyl)-3 - oxo-2,3-dihydro-lFprrazoIe-4-carboxy|ate 364.1 123 Ethyl 2
-(4-fluorophenyl)-1 -nethyl-3 -oxo0-5 -(p iperidin 1 - ylmethyl)-2,3

-di hydro- 1H pyrazo le-4-c arb oxyl ate 362. Preparation 124 EthyI

1- (4-f 1 uor opheny1) - 5- (nDrphollnoneﬁﬁ§P¥ﬂ93890 1, 2- di hydr opyr i di ne- 3- car boxy

late A mxture of 5?@ |F}ﬂ0r0 4- n1tr0phen0xy) 1 meth 1-1H- 1ndazole 6-carboxylic acid
1- (4-fl uorophenyl)-5- et 2- 0X0-1 Ky dropyridi ne-3-" 5 carboxyl ate

(0.275 g, 1 mmlT)oasrqlslsopg'}/ gthyj 5- @ﬂllomﬁynytrc)pmngw)(mmhgl Liymdegatd-§- i n CC14 (20

0! phol i o 0 D1 F e o g e 4 The
reaction i smewhr Adidr te rTtidngs staredzhBT for Zimrssthevﬁeersmrveﬂmowcé T@m)i/ed, and
twi ce. - The 1Soas nediBFe i INARISE ohaPult RS FELRAAGS B T Soteous
sodi um chl osrgghég ph&se BdJaS}&ddVIﬂJ(SHmEBItﬁdraaU@ﬂiS solien chsmdﬁ,;érmdsmpuoncbht&dedoy silica
gel colum chronpat ogr aphy, e om 100: 1 to 50:1,
cont ai ni ng 9.55% mﬁiﬁgai @ﬁwgﬂ¥%h§#5§53%?§35@&§1e conpound (0.17 g, 47%
yield).10v56 (mz): 361.1 (MrH). 15Preparation 125 Et hyl

2- (4-fluorophenyl car banoyl) - 3-neth but 2- ggoate To a sol ution of

4-fluoroaniline (2 g, 18 mmol) in opropyl i denenmal onate (10 g, 50

mol ) is added Y#-BuiydaznhgorhQ.- ra5olgleno3<y§7 eIl H-ihiol- @ aichib@matdl Xt ure is
stirred at 200 C under N2 faor 3 hours. After the reaction is cooled, silica
gel is added. 20PREUSRFBIQH (- ﬂl“B‘Eé?d%H“rBHIieé}O’é}’)sll ety YEmdaglatm, and el ut ed

; : re |SE| ! with é%%oﬁg'l% atcma@ 1F3;E3 @I&fﬁ@l&)ﬁdﬁplﬁ%}ﬁ%p?g%h&?l A& poodut nﬁﬁolﬁﬁm, 39%
33g,33 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 aqueous sodium chloride (40 mL) and EtOAc

(100 mL). The organic phase is separated, dried and concentrated and the residue is

purified by silica gel column chromatography eluting 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/z): 373.1 (M+H).

Preparation 93
5-(5-(Benzyloxy)-1-(tetrahydro-2 H-pyran-2-yl)-1H-indazol-6-yl)pyridin-2-amine
To a solution of 5-(benzyloxy)-6-bromo-1-(tetrahydro-2 H-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-yl)pyridin-2-amine (1 g, 4.54 mmol), Pd(PPhs)4 (200 mg, 173



Et hyl 1-(4-fluorophenyl)-4-nethyl-2-oxo-1, 2-di hydropyri di ne- 3-car boxyl ate
25A m xture of ethyl 2-(4-fluorophenyl carbanoyl)- 3-nethyl but-2-enoate (1.85
g, 6.97 rwol2p1oznas3Bl, N- di met hyl f or mam de di met hyl acet al PCH/us0098%064b nmol )
is stirred at 90 C for 90 mn. After the reaction is cooled, Et0OAc (30 ni)
and saturated -42- NH4Cl solution (20 nL) are added. The organic phase is
separated, dried and concentrated. The residue is purified by silica gel

col um chr omat ography eluting with DCM MeOH (10:1). The fractions
contai ni ng product are concentrated, and-the residue is mxed with ether to
give 1.2 g of yellow solid which is filtered and di scarded. The 5filtrate
is concentrated and purified again by silica gel colum chromatography

el uting w tinEEMINeOtD( 30, 10.6 thindli. V&ftérlf'lfé r@&&@wﬁﬁxtﬁé%uﬁﬁgd a28foyi el d). M5
(mz): 276.1 (MtH). Preparation 127 10Et

D-(4-f1 uor oPRENSHL)iL lépﬁ@flmﬂd betwegp B A 69%9@«) B vefuited secoms N6 at e

To a SUSpe%Lpnr}f%foréﬂnkrﬁhQQQQé/elp%féﬁQﬂ%ﬁ%ﬂ&’&dn@@rﬂﬁfea @5@%&9@@ phidfg. 9. 99

mmol ) in THF i's added dieth ket omal ona (1 .99 Mol ). The
resul ting nﬁlmalgelecqhgnrs‘thr@m@@lgramhymutmérW@ODCEMMQQJHgl5\/@ t@gkyp é@rpr@blpmu on.

Then thigs s t 4, Siddgd I n of 4-fluorophenyl hydrazi ne
hydrochl%rl 0 9?5/3“§g g%(%% %P§q(NE€§H:H20 15(30 nmi:30 nL). After the

resul ting nlxture is refluxed for 1 hour, TEA (3 nL) is added and the

m xture is stirred at reflux for aQQéQwﬁm& hour. Then it is concentrated
and the residue is partitioned with 44 ura?ed aqueous NH4C1 (30 nL) and

Et OAc (30 L Yert-Big] 5}(Sgaxenzquthetetrshyaiepwaymd—z -y-1 Bdndand-ccdipyedinrat ed. The
residue is purified by silica gel kunn chronatography eluting with

PE: Et OAc (3:1) to give the product ¢f*P8™§C 439% 20yield). MB (mz): 277.1
(MtH) . Rrepar at I"[Q)I‘u sbRBion of 5-(5-(benzyloxy)-1-(tetrahydro-2 H-pyran-2-yl)-1H-indazol-6-

ol ut 1 o of VHEONYT- S0 1Ptk SbhHYL 1 B RBTSE MRS T shirRi eestiss
car boxyl at e(zsaﬁlgm (1] mﬁlo%nmle)A (i mIVEQH n{d& Aitdr tedadtidh &lixt(RQ0s frjedi S added

LiOH (1.9 g, .. .The resultlng reaction n1?éure is stirred at RT for
0.5 hour. AattR&rth%g?ur%flt i} ptifipnslibr PR ed 20 ke 2hd Sefwipted 3RIcHs N ed wi t h

concentr at e(do%qgew@oﬂgﬂlymds& ls@epmué@ dﬁ&i dnd c@ﬁ&ﬁﬂrmct aﬁ}@semdﬁlaes sRled 1
collected by filtration and washed w wat er gi ve the desired

product 5( 8.by sghcaggb&o%n@} le)romqygrww?}utmg gf4th@E(m£p|4): (3 ébto gy\@the product

2010/01153&2?}5%3@p9% Q&gﬁﬁg(m@§50PQ +g) 0. Chem cal nane Physical data
VMB(m z) ( M+ 9 2-(4-Fl uorophenyl) - 1 5-di et hy1- 3- oxo- 2, 3-di hydro- 1H

pyrazol e- 4-carboxylic acid 251
Preparation 95

tert-Butyl 5-(5-hydroxy- 1-(tetrahydro-2 H-pyran-2-yl)- 1 H-indazol-6-y1)pyridin-2-
20 ylcarbamate
To a solution of fert-butyl 5-(5-(benzyloxy)-1-(tetrahydro-2H-pyran-2-yl)-1H-
indazol-6-yl)pyridin-2-ylcarbamate (260 mg, 519 pmol) 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  H, 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-2 H-pyran-2-yl)-1 H-indazol-6-
30 yl)pyridin-2-ylcarbamate

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



130 2-(4-Fl uorophenyl) - 3-oxo0-2, 3-di hydr opyri dazi ne- 4-carboxylic acid 235
131 1-(4-Fluorophenyl)-6-net hyl-2-oxo0-1, 2-di hydro-pyridi ne-3- carboxylic
aci d 248.w028R/011538 PCT/US2009/050640

1- (4- Fl uor ophenyl) - 4, 6-di et hy1- 2- oxo- 1, 2- di hydr o- pyri di ne-3- carboxylic
acid 133 4,6-D nmet hyl-2-oxo-I|-phenyl -1, 2-di hydro-pyridi ne-3- carboxylic
acid 244.0 134 * 5-((1H Pyrazol -1-yl)nmethyl)-2-(4-fl uorophenyl)- 1-nethyl - 3-
0xo0- 2, 3-di hydr o- 1H pyrazol e-4-carboxylic acid 135 **

2- (4- Fl uor ophenyl) - 1- et hy1- 5- ( nor phol 3ponet hyl ) - 3- oxo- 2, 3-

di hydr o- 1H pyrazol e-4-carboxylic acid 336.1 136

2- (4- Fl uor ophenyl) - 1- met hy1- 3- oxo- 5- (pi peridi n-1-yl met hyl ) -

2, 3- di hydr omghimpyr3gol®r4ncar boxylic acid 334.1 137

1- (4- Fl uorophenyl) - 5- met hy1l- 2- oxo- 1, 2- di hydr o- pyri di ne- 3- carboxylic acid
Preparation 97
tert-Butyl 5-(5-(4-amino-2-fluorophenoxy)-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-6-
5 yl)pyridin-2-ylcarbamate
The title compound is prepared essentially by the method of Preparation 38.
MS (m/z): 520.2 (M+H).

Preparation 98
10 tert-Butyl 4-(5-(2-fluoro-4-nitrophenoxy)-1-methyl- 1 H-indazol-6-y1)-1 H-pyrazole-1-
carboxylate
5-(2-Fluoro-4-nitrophenoxy)-1-methyl-6-(1H-pyrazol-4-yl)-1H-indazole (1.56 g,
4.42 mmol) in DCM (15.6 mL) is added di-tert-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)- 1 H-indazole

To a 3000 mL flask is added 6-bromo-5-(2-fluoro-4-nitrophenoxy)-2-(tetrahydro-
2H-pyran-2-yl)-2H-indazole (250 g, 573.1 mmol) followed by MeOH (1000 mL) and
MeSOsH (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 195.6 g of the yellow solid material. MS (m/z): 354.0 (M+H).

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



248.0 138 5- Met hyl-2-oxo-1-phenyl -1, 2-di hydropyri di ne- 3-carboxylic acid
230.1 139 1-(4-Fl uorophenyl)-5-(norpholinonethyl)-2-oxo-1, 2-

di hydr opywOdorer8s3g8ar boxylic acid 333.1 140 ** PCT/US2009/050640

1- (4- Fl uor ophenyl) - 4- met hy1l- 2- oxo- 1, 2- di hydr opyri di ne-3- carboxylic acid
248.1 141 2-(4-Fl uorophenyl)-6-net hyl - 3- oxo- 2, 3-di hydr opyri dazi ne- 4-
carboxylic acid 249.0 *: KOH is used as the base. **: NaCH is used as the
base. Preparation 142

56- Met hy1- 2- oxo- 1- phenyl - 1, 2- di hydr o- pgsi di ne- 3-carboxylic acid To a
solution of sodiumethoxide in EtOH (prepared fromsodium (0.5 g, 21.75
nmmol ) dissolved in EtOH (40 nml)) is added ethyl

3- oxo- 3- (phenyl amsiam)bomp@m@sta@dééﬁ-gnonﬂe%-@oﬂmh)m@dmenox )-1H-indazole
t rans- 4- net hoxy- 3- but en- 2- one Ke reaction is

2 g, 19.98 |
o o ar B i verm GIVIF CHhE i 0s (B ent ttemoting os, due i s 10
par L1 1 0nedBeiGM kB0 LAY k) £ FLORCABOS) niTUR PINESHRIAAYT |1 5

acidified with concentrated to a pH 3-4 hen it Is extracted with
Et O0Ac. The ledigai2d1 gaﬁilil%mmpﬁétl@tharr@cmfi léall@vmﬂl t@@ﬁﬁd@m(}latn@dthwme resi due

is purifde i el uti i OH
(5500 1 guebertinle The A8k il MR EN6 Q3B BOEARM RN 13 Mt Sk Y
5Pr epar at i omlx]_m'@is monltored by 11qu1d chromatography mass spectrometry. Additional methyl

L o D et hyidaidl 360 A SETK0: Ao SIS U AEPh B R BRK kWi O TO 2

car bal dehydte (e.’actg),n 19002ﬁ)lemtbl Dhei reacWalt mrxu(r&(imiwrﬂéd iato t¥b p6.‘moss labkdell A9 sol ution
of Khhat ( 'cﬁlg (Bé 3%(% ?%lﬁ one 1s quenché/&a wﬁ’\hr wgte 08 L%glloweg\@)Ay %xtrac[mn w1tf1 Eﬁ)lg dﬂ' tionis

conpl et e,
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-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 liquor is concentrated and labeled (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 50% EtOAc 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-fluoro-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 column to give 10 g of a yellow powder as the desired product labeled (G). Total

30  yield (55.5g(C), 62 g(F),and 10 g (G))is 127.5 g.



10m xture is stirred at 75 C for another 1 hour. Solid KOH is added to make
the solution alkaline and the m xture is filtered while it is hot. To the
filtrate we 2atdaas3gt OH (10 nmL) and Et OAc (50 nlL). The oPganiseoopioameas i s
separated and di scarded. The aqueous phase is acidified with concentrated
HCl1 to pH 5 and extracted with Et0OAc (60 nL) and DCM (60 nlL). The organic
phases are conbi ned, dried, and concentrated to give the title product
15(1.9 g, 88.46%yield). Ms (mz): 233.1 (MH). Preparation 144 Ethyl
3-(4-fluorophenyl am no) - 3- oxopr opanoatg4To a 4-necked 10 L round bottom
flask, is added DCM (5000 nlL), 4-fluoroaniline 20(111 g, 1.0 nol) and TEA
(166 m., 1.2 nol). Ethyl malonyl chloride (196 g, 1.3 nol) in DCM (500 m.)
i s added dropwi se under N2 at 0-5 Grpmag@rigice bath) during 4 hours. After
addition, the mxture is stirred for 30 min at this tenperature. Water (2
L) is added ¢éitButyh(i 2eflunres4uitraphesony )| mgthat- Wﬂn%aZ@lefnggwlé’tmr@o lethe organic
phase is washed with saturated NaHOQB,,g@kir at ed aqueous sodi um chloride
and dried over anhydrous Na2504. 25 The aqueous phase is extracted with

Et 0Ac (2 x 1 L).Torhig loroyanhbettophBask cilypredstitidovaihedd agiteiionat &yrmaepeeries sodi um

chl or i des a”l%aﬁﬁognrﬁﬂn@@oﬁld&@é}yﬂ{d%gﬁsu%ﬁ%éﬁ ogefsbiftbe blddiald BBrant RP4LLITDI e

organi ¢ ‘sol ut I'S concentrate uce pressure. The
resi due i s andstaed (W1 h). PHe(sdlutiyn mgu@ed/wltbﬁ\h)@lnlet tube) Next6 bromo-5-(2-

el ow ooy (UL DS PHQRELRARRAL: (930, Py LA, SL IR
1- (4-Fl uor mpbmrgydLyvitBngahy ]IerZ—Hllk}d4:(42 Sch- ﬂeyz&geeigyylrli,lﬁ—d'@x%omurbbywm acisfl( "

To a 4-necked 3 fIa ) t QH (150 thyI

(¥ uor ophenyiiai Koy 9L BB A 2R ol Py RORES pisBhdd 8tk TmbteRont e (65 o
g, f I925 {jﬂ’r?l (psand, 3425’@?31)03%@1-13 Bist(enre2- tmf)&pl(oilﬂﬁncgferrggeﬁe ol g,. 16'rl]25®1rm1)(t ure is
re uxe or ter t1o | S (0] , t he ctilon
e, L g R e PRy e Bt st oD B lion S st TS The
residue is @inlaatl @cn\Wedtbd 206 (:E&Olzrﬂghrsarlﬁe feadddniGndt 5@Plci¥lahd mbRe aqueous

hase is extracted th DCM (3. x 500 nlL). The conbj ned or ani.c extracts are
Paned v t PGEBH: ot e AanavneD s R IES CEOp bR CRd B Souer

anhydr ous l\ﬁaﬁfaﬂalal@drs@f@@%%ae%ﬁ@c%@q% 1 20bi6 Qe Y BSSMIBvedBacHi@Yagiue 10i s
triturated with Et0Ac (150 nlL) at 10-15 C) for 1 hour. After filtration

and washi ngtemppﬂ ‘€& gﬂdhe(@gdyﬁ_ly re- dlssolved in 10 Volumes (6 L) of DCM. Water (3 L) is
L (4-11 uor opRenlnr Bl s «axnds Zrhg'o@éﬁirc%%ﬁbrgfs'&ﬁe@ove?%}g%@ﬁ%\/m_' cacidis
obt ained as a yellow solid , 56%

Exanpl e 1 18lKrgdand concentrated to a dark oil (835 g). The material is not purlﬁed and is orward

- Fl uor o- 4- &5‘: éEgsteHB{éLﬁg né;é‘tWegyﬁﬂéﬁhtgﬁ%XQbo&ﬂ%@ﬁ&‘%ﬁQA Hraae: WMQ%V iy 1-(4-

fl uor ophenyl ydr opyri di ne- 3 car boxam To a 100 L
round bot t o@rfuoasi-nitepheder- t-methybert NH-pyrafd-4(d)- Hitdindez@le. The crude

gl ggr (2)85[? nf)%w:}iﬁe]d_i%bme]cfe%ﬁh ][h@ (iil@;gt%ltei)G Ttxggsél}lhtda‘[)ﬁt%é% &k C%Jebp?())(c){llc?‘its ?he( 1.43 g.

1-(4-fl uor @@ﬂg@lQAﬁﬁMh@pkyBlMyl 5;{1H+’plygad01949ylb41H'rin@z@le(: arboxylic acid
Foi Fowel by DvF 015 oot b ET oy R P e el b 05 T oyl o)
The m xt ur efuhskl r’Nﬂ@V@daﬂdO:oShng’baﬂi is BIded\a@bhitighdf crddes -Reaotd-onitio- Xt ure i s
0 uted | LS EL08 00 ) Shd vachsd Mch, SRLY 3 G, SOUSRUS sgtum
Et OAc (35 x &iQ8+bl )fld&ﬂﬂ)ohﬁte (2B of 0BY dBAises19&aih ® A I(3L0 BNSof is Afded 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 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

30  observed and the resulting slurry is stirred for 30-40 min. The pale yellow slurry is
filtered over a polypropylene pad and the cake is washed with cold (0-5 °C) MTBE (1.5



are dried over Na2SO4, filtered, and concentrated to dryness. The solid is
purified on a silica gel colum eluting with DCM (A) and a 10% MeOH in a
DCM sol utworro(0Bj1153gr adi ent from 100% (A) to 80% (A) : 20%PCB)USeM/050680 N t 0
give tert-butyl 4-(5-(2-

fluoro-4-(1-(4-fluorophenyl)-6-nethyl-2-oxo-1, 2-di hydropyri di ne- 3-

5car boxam do) phenoxy) - 1- net hyl- 1H i ndazol - 6-y1) - 1H pyrazol e- 1- car boxyl at e
as a gold solid (2.20 g, 87%yield). Ms (mz): 653. (MH), 675 (M+:Na).

To a round bottomflask is added tert-hstyl
4-(5-(2-fluoro-4-(1-(4-fluorophenyl)-

6- met hyl- 2- oxo- 1, 2- di hydr opyri di ne- 3- car boxam do) phenoxy) - 1- net hy1- 1H i ndaz
ol -6- yl1)- 1 m&a&ds@reldrearrbpw@&a%uﬁrﬁo% Srerre@ b J0OMh) dandd 450 )

foll owed by 10tri et hyl sil ane 11.77 rmmol ) and TFA% 8 nL, 235.35
mol ). The @éhetq0ancridectielfe M (We{r)r %%éd(l\f[ﬂ{)sﬂih? mgfCTiRANS plgpvnrtode Ay 83- The

sol vent is ¢@PYEHy MCddnhh’sttﬁQefoﬁatt% fod&0Q-g1L) and washed with saturated

aqueous NaHCO3 solutlon(2x m.). The organic solution is dried with
Na2504, and concentrated under reduced pr essure to give a solid material.
The soligd is purified on a silica gpeh ?Uﬁﬁ eluting with DCM (A) and a 15
10% MeOH in DCM sol ution (B), gradie rom 100% (A) to 75% A): 259% B) over

70 min, hel deatButHide5T5ainor Afliaoplonoxys- lpingthylel Hyindezol-he Dt iH-beranderpound as
an off-white solid. The solid is di §§1%| Vﬁg[er n hot EtOH (50 ni) followed by
a portion-w se addition of distille water (250 mL) causing a white solid
to precipitat e Thhee3 gadlon thnk $s ddidéd errebaityd ¢ € - (AHBMOMHIGtroﬁhﬂmD lanmlhyAfas hed with

distilled d Cf 15
nours to- of V& I EIT D Espat R i PR T 2 B 8% e 500 Vi e .
M5 (m z)a 5B2. I& ap MPHIC. (2EK&gp|1@%2’d/C and 21.65 gN5%Pd/C). The mixture is heated to

251 | uor ophey 1) UBTHEF? ShRn? 1015 A ORy o heos b BEIPTET L (Y

12 L round é@@hﬁmﬁdrag@kl g|a§0\%ﬂﬁgmptﬁéh Wihtdledons @0 he add @By 8rdkdn0das f@ seven

t her nocouple, and a pur tert-Butyl . ) )

0 (5 (4 A B2 QOSBRSS R T rOAC e 1 s BCH yefed and stired

1H pyrazol eunhelcr@rdmgéﬁ/%@stfsr A Bdr Bour FRACPBRIMIRT) ThEmikess & a8l stifePME (2 L)
and charged 5to the flask. DMF (1 L) is used to rinse the fl ask.

1- (4- FI Lior opieriytogen sestongrnight %rsddhe PPAGHLOR I PEISSA: i Tdhe ﬁ@xtsredaﬁheﬁ%/weé acr d
(259.46 g , dcfdidBbi OP@F'F@EQQ Wt ROHp6h, T%e%%rd@%%o&%ﬁrﬁ&ﬂ@q Py

rinse in vvltth\/F(500 n_). Then 0- (189 94 g, 1.24 nol) is add/ed andrt
i s again riyelew sphd (@6 B, DO e500y¥). Finally, DI PEA is sI ow y added
(184.97 g, 1.43 nol). The dark solution is then stirred at RT over the
weekend. To a 20 10 L bottomoutlet flask is added DI water (3 L) and DCM
(5 L). The reaction mxture is pouP@daIirlimora]rOéi it isrinsed in with DCM (1
L). The,prganic |ayer i water (3 X3 L), dried
over Nadéofl filtered, rs%dgtg P%g}’l\&lﬁ{&ﬁ% %Lcd/ngentrat ed the
filtrate. EtO0Ac To2 ﬂLa)sk ls&dé@iﬂzehlydrmymfwnmesmdi(ﬂ@ @ﬁdnmmé) s@lcuitragd H,8Ost i rred

for 1 hour I ize ut e .S concentr at ed.

hvot e por @ B MG 5 Fo by R B gy s R Bp SRR Lorve

of the DCM hekteQACre(l6:b0veniightavith aNTRE- St:ak khp.anferaddad; tb ®T the niiemtedsie and t he
solution is.stirr i an.ice bath f 1 .hour.. The ta r i.s filtered
coing o or TR GilsRn i Fhenaare The eyt BEM $00 hugs ) Tre
Ilggt taswdsmutr?%ﬂggwdhisacTirﬁemeqlrugngaﬂ{gog ﬁ@wa@mf@&?w\gaﬁ D€®/[| @Ot)(ﬂll?i veI t he
cruae pro uct . e Grude roquct 1s uririe y St Cca ge col um
chr omat ograﬁ?ﬁﬁ}“@fémeelsuﬂl%ﬁo%l?eﬂ Or@@%pérmere(deed/&nds@%%eme%w thi_ hept ane

(159 ) to gde¥RedH6aRHRD Hegi, MedWed). t8rdtavbuty|
4-(5-(2-fluoro-4-(1- ((Zf f uoroﬁe)ﬁyl) 6- rrethyl 2- oxo 1, 2-

di hydr opyri di ne- 3- car boxam do) phenoxy) - 1- met hyl - 1H-1i ndazol -6-y1)-1H pyrazol

e-lcarboxyl ate (424 g, 68%. (n{»;e})éragioﬁll}(ﬁ (MH. tert-Butyl
4(5(2f|uoro4%( -fl uor ophen - 6-net hyl- 2- oxo-1, 2-
25di hyd¥bpyri di ne-MetbdrlbdEaerapby o597} 2ﬂ1h?‘ét0ﬂ?y11dlllq=l31cwdamt66 y1) - 1H pyraz

ole-1- ~-48- canhaxylaheofAam1d-co- 29l Whr}ej&égdxgﬁl@ ved i n DCM (4. 24

L). HCL in MeOH (5.74 N, 799.99 nL, 4.5 Is a and the solution is
heated at 30 C for 1 hour. Then the reaction mxture is heated to 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 HCl in
MeOH (4.5 N, 721.67 nmL, 3.25 nol). After another 45 mn, DCM (1 L), HCl in
MeOH (4.5 N, 288.67 nL, 1.30 nol), 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
mn | ater DCIVI(l L) |s added foIIowed by HCl |n I\/EOH (4 5 N 200 rr1_) After

. o, g, o,



added and the m xture is concentrated to a thick slurry. The slurry is

cooled to about 10- 15 C and then filtered. The solids are washed with

MeOH. Thewecabiodai1sse placed in a 55 C vacuum oven for 2Pdayis2e00/08i6d@ t he

desired product N-(3-fluoro-4-(1-methyl-6-(1H

pyrazol - 4-y1) - 1Hi ndazol - 5- yl oxy) pheny1) - 1- (4-fl uor opheny1) - 6- net hyl - 2- oxo-

1, 2- 15di hydropyri di ne- 3-car boxam de hydrochl oride (377 g, 92.8%. M5

(mz): 551.0 (MH). To a 22 L round bottom fl ask equi pped with

mechani cal stirring under nitrogen is gdgded N-(3

-fluoro-4-(1-nethyl-6-(1H pyrazol -4-y1)-1Hi ndazol - 5-yl oxy) pheny1l) - 1- (4-

f1 uorophenyl) - 6- met hy1- 2- oxo- 1, 2- di hydr opyri di ne- 3- car boxam de

hydrochl or i 33@7m1901 QI»—ﬁl?or baylbstbhiowad (183 O tmfodd clpricabdat (7.34
Na2CCO3 ) dSBI‘l) }I,S 20 addéd and t he O?fxl%% e |sw§1:4| rred at RT

for 30 nin. 81%05?94 @yrtﬁw&(%& LHY e B mbbisrddrd4 A melscwpit ure i s

filtered Ost‘r‘évePES' %P'Tﬁ@%'a@cfb% mitfafe i$ & ﬂéasat RT&vER (g'h?%ﬁeﬁ% ﬁPdARérQH@s%hhﬁt ocoaslL
round bottom f % wat er / MeOH sol uti on I's added and the

slurry is s flh@dd sk wagbednivigh Wzﬂh’et@lﬂl‘if%t?lsl%trﬁqtﬁtdt‘é‘ﬂé@cb(ﬂdo@ ﬁ)é) sbhd ds are
washed w [ Jaguum oven
at 35 C over% Pﬁ%%ﬁrl@&'&l ?lﬁl\gg&)\/\e%ﬁ?%—%ﬁt{%% clglt%égsqaglg% %&?g?lggﬁlg%l gl yield
324.8 g, ammumm@mmmgsphy@bwewtﬁ PETIAM((ZHep fid g taasivartbe pioduci @b gsi s) / DSC

(differentigly [ shows about 17 wt % free water and

10- 11 M%v@oﬁsﬁﬁgm\}ggﬁ Q{én II)@ The solids are dried at 55 Cin a
vacuum oven with a N2 sweep for 3.5 hours (354.7 g, about 109% mass
recovery, NWVR shows about 9.3 w %13 . I\il%sfree wat er i s present according
to TGA/DSC. 30The material is sent F8F m11rn - 49- The jet mill
(Al'jetTM 0101) in a gl oveEthdg- (nsmamﬁmyl)ﬁjahrmlsacdeo@laml k in hood and hooked

i mum i aw and e L POGBOPR ISR PR DAt SR (ot TRE° A A B sur o

readi ngs ar@o mt)esdadasd BPHIS(6 AN, PUBRhOINQERA aﬂaﬂd)rﬁ&tepsz @) 1584 mn@i) nd
nozzl es. The starting material (353.4 g) is bslowy fed to the mll inlet,
st oppi ng _t AEpteth mﬂ@@éﬁl@}%ﬂosl&adéén}%héaw R b pured Ryl et time is 22
mn and 25 §REONGe raahﬁo&@hﬁluédamﬁlwaﬁﬁﬂldre@ﬁ@cté&w%m@ THe RrdadR PhékcGy ans
divided by 22.42 min) The mlled nmateri al @9 95% is obtajned with
17.7 g 1ossWasheg vtk raduraieg gaugpe spdivg Cthlé%’GP’td”@fl oY H a3 P4 8@6 coreeRFatel i s doo of
4.6 m cr onst LM RSCH IR 62168 ﬁl%%hl n $QiMQ Rl kif wf?thljd}@ &l t and
NMVR (DVBO) 10 SN purlich BF CimA Rllnalbhrdbnion la%\/B e . 1,
11.88 (s, 11pstM MGQH (é%ll)tgﬂffvrdzthewecomppynd@923, (bf%sfleldl) M)S(m@)d@%br s, 1
H, 7.96 (sy 7.94 (d, J= 2.2 Hz, 1 H), 7.91 (d, J= 2.6 Hz, 1 H), 7.87
(s, 1H), 7.47- 7)37 (m 5 H), 6.82 (t, J=9.26 Hz, 8.82 Hz, 1 H), 6.65 (d,
J=7.49 Hz, 1 H), 4.04 (s, 3 H, 2.03 (s, 3 H. LM: (M+ H 553.1.
Anhydr o Crystal Form Preparation T0.10 of EtOH is added 120 ny of

t he abo%bz conmpound into a 20 nL via Pfe%ar%h%n 1'sogl_rrpl e is heated to 70 Cwith
stirring. Initially the sol l-sFlsb@phenyd- 2dmsth5dhychrazamad then a suspension

forns foll db it C o RT while
being stirr rﬁﬁﬂe Alﬁﬁgl e®o oglrbﬁe(? SI aﬁﬁ%datsgklélﬁn Pgiﬁﬁge(%t e and al | oned
to air dry. ﬂﬁﬁlﬂ(b[ﬁlemjﬂ)h@dﬂaﬂhedaﬁ)ohylglhl(y9gl’ 959&1&01)11@ ﬁfﬂj(lpmmelsopmsebmdan et hanol

sol vate by TGA he e ni_ng ensi o n. of heptane is added
oo then” hentaimopen syt RO BrRR P e B e oy B R ARG B 27678 ¢
until the vightéde 6BSC &%ﬁﬁg}ftedhl@l%dctioﬁ islédoned and/\hﬁlwﬂcﬁeheviﬂaeova@@r ahgire starts to
rise, the heat is r nd the. slurry stirred RT over The solid
is isolat eoprsg}pl%ﬁaeclaﬁﬂf?rﬁﬁ Py %S.h%walhat%ﬁy edrei OFgaalC@&ﬁﬁmeB%ﬁgﬁwﬂWé for 3
hours, resu\$,k0g ahicdnbHatt: %O\I%Y idbOR pafifisd &) fid H@hl%{% &l lu@ndRitght | oss
of 25 0.17% fzr 0%32502113 . e.SI p;‘ﬁolrrriliSJ or?set of o P{P}:Nﬁg P%RAZM 8 C.
Exanpl e 3 NZ:5tQ4q @Brldoétoé)lwﬁéft)w&e%ﬂe(mpﬁwda@@, Y%ygd)msu(w 4261 - 5-yl oxy)
phenyl) - 1-{frpf | uorophenyl) -4, 6-dinmethyl-2-oxo-1,

2- di hydr opyri di ne- 3- car boxam de 30net hanesul fonate -50- To a solution of
3-fluor¥ 4- (1- net hyl- 6- ( 1H pyr azol Pepyrayombd7i ndazol - 5- yl oxy)ani | i ne (300
ng, 927.8 n 1 304 g qr ) }Yﬁ% 4] I
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added HOBt 5 (130 ng, O. 962 mol ), EDCl (180 ng, 0.939 rrm)l) and

N- et hyl nor pholine (0.5 nmL). After the reaction mxture is stirred at 60 C
overnight, it is partitioned between Et0Ac



(50 nmL) and saturated aqueous NHAC1 (30 nlL). The organic phase is
separated, dried and concentrated. The residue is triturated with Et0Ac (5
m.) and twe 28uliids8are collected by filtration to give RECTAIS2009/050640
-fluoro-4-(1-nethyl-6-(1H pyrazol -4-yl)-1Hi ndazol - 5-

10yl oxy) phenyl) - 1- (4-f | uor ophenyl) - 4, 6- di et hyl - 2- oxo- 1, 2- di hydr opyri di ne-3
- carboxam de as the desired product (230 ng, 43.7%yvyield.) M5 (nmz): 567.2
(MHH) . To a solution of N-(3

-fluoro-4-(1-nethyl-6-(1H pyrazol - 4-ylps1Hi ndazol - 5-

yl oxy) phenyl)-1- (4-fl uorophenyl) -4, 6-di nmet hyl - 2- oxo- 1, 2-di hydr opyri di ne- 3-
car boxam de (230 ngy, 0.406 mml) in acetone (10 nm.) is added MeSO3H (39 ny,
150. 406 mmol ). /Nﬁn%ufelaﬁ1f(a_&ﬁﬁ@rbmn'yl;‘»z_sfﬁéﬂﬁ}n@dirﬁtneliﬁ6%94.2@@&99;%@1 i is
concentrated. The residue is washed with ether and dried to ?I ve

N- ( 3- f | uor cacgymalenster() P . ¢ THMBHagh acetic acid (0.51 g, 8.49 mmol) in wafer (15 mL)

y1) - 1Hi ndag qbacr o1 9350 RR8MYdA- Fné AaddoH X QBRARN d2tthefa idBLOXE ncoX0- 1, 2-
di hydr opyri di ne- 3- car boxanm de net hanesul fonate (250 n(g . 9% vyield.) M

, 92
(m z): 567.Phe(quaic phage iTlashed Mithwhtngted errountpslivar ehlgnidspdiicddversseh®i al |y by

froebase | s TaeRrag: rriclut A FAEF B b inh KRR BAR B MUGTET Ltur e
Physi cal datlatingS{ith REYVINMEPH (from-15Ex to 6 1) tChtfpidab titteaavepSurd (0tS8ize Physi cal
(1 pyrazor iy s BR3P NPT oYy penyt) -5+ oxo- 1, 2 hyd opyr i i ne-
3- car boxam de net hanesul fonate " 40
Preparation 108
10 (E)-2-(2-(4-Fluorophenyl)hydrazono)acetaldehyde
A solution of 4-fluorophenylhydrazine hydrochloride (1 g, 6 mmol) in THF (20
mL) is treated with 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
mixture is stirred at RT for 30 min, quenched with water, and extracted with EtOAc. The
15  organic phase is washed with saturated aqueous sodium chloride, dried over Na,SO4 and

concentrated to afford the crude title compound (0.97 g, 97% yield). MS (m/z): 167
(M+H).

Preparation 109
20 Ethyl 2-(4-fluorophenyl)-3-0x0-2,3-dihydropyridazine-4-carboxylate
Crude (E)-2-(2-(4-fluorophenyl)hydrazono)acetaldehyde (0.97 g, 5.8 mmol) is
dissolved in EtOH (50 mL), and diethyl malonate (0.93 g, 5.8 mmol) and piperidine (0.2
mL, 2.0 mmol) are added. The mixture is heated at reflux overnight. The reaction
mixture is then cooled and concentrated. The residue is diluted with water and extracted
25  with EtOAc twice. The combined organic extracts are dried over Na;SOy4 and
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 (M+H).

30 Preparation 110
Methyl 3-(4-fluorophenylamino)-3-oxopropanoate



40/-2ZV-0 , S NN\ 535.2 5 N (3 -Fluoro-4-(1-nethyl-6- (1H pyrazol-4-yl)-1H
I ndazol - 5-yl oxy) phenyl) - 6- net hyl-2-oxo-1-phenyl -1, 2- di hydropyri di ne- 3-
car boxamwo 2nstthassesul f onate 411000s #11/ Z -s-o0 \ii N ROTUS2@5/030660 N- ( 3

- Fl uoro-4-(1-nethyl-6- (1H pyrazol-4-y1l)-1H indazol -5-yl oxy)phenyl)-4, 6-
di met hy1- 2- oxo- 1- phenyl -1, 2- di hydropyri di ne-3- car boxam de

met hanesul fonate HI Il 4100 00 1\r'0-S- \ NNNO

38-

To a solution of 4-fluoroaniline (4.4 mL, 45 mmol) in acetone is added TEA (8.5
mL, 67 mmol) and 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 HCI to pH 3. The precipitate is collected by filtration and
5 washed 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:

Prep. . Physical data
No. Chemical name MS (m/z)(M+H)
111 Ethyl 3-ox0-3-(phenylamino)propanoate 208
112 Ethyl 3-(4-fluorophenylamino)-3-oxopropanoate 226.1
Preparation 113
10 Ethyl 1-(4-fluorophenyl)-6-methyl-2-oxo-1,2-dihydropyridine-3-carboxylate

To a solution of methyl 3-(4-fluorophenylamino)-3-oxopropanoate(10.1 g, 48
mmol) in EtOH (100 mL) is added trans-4-methoxy-3-buten-2-one (5.7 g, 57 mmol) and
CH3;ONa (3.1 g, 57 mmol). The mixture is heated at reflux overnight and then
concentrated. The residue is purified by silica gel column chromatography eluting with

15  PE:EtOAC (from 5:1 to 2:1) to give the product (2.1 g, 16% yield). MS (m/z): 276.1
(M+H).

The following compounds are prepared essentially by the method of Preparation 113:

Physical
Prep. . data
No. Chemical name MS(m/z)
(M+H)
114 Ethyl 1-(4-fluorophenyl)-5-methyl-2-oxo-1,2-dihydropyridine-3- 276.1
carboxylate '
115 Ethyl 5-methyl-2-oxo0-1-phenyl-1,2-dihydropyridine-3- 258 1
carboxylate ]
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) is added

25% aqueous ammonia (13.2 mL, 0.2 mol) dropwise at RT. The mixture is stirred at RT



549.1 7 N(3 -Fluoro-4-(1-nmethyl-6- (1H pyrazol-4-yl)-1H
I ndazol - 5-yl oxy) phenyl) -2-(4- fluorophenyl)-1, 5-di net hyl- 3-
0X0- 2, 3- dvbydroom1338pyr azol e- 4- car boxani de net hanesul f omaTarsoodos@40 0 0 09
NN\-S 0 g 556.2 8 NN(3 -Fluoro-4-(1-nmethyl-6- (1H pyrazol-4-yl)-1H
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car boxam de net hanesul fonate N el0 040 \ 40 N-NO \ 540.2 9 N-(3
-Fluoro-4-(1-nmethyl-6- (2-nethylpyridin-4-yl)-1H

-30-

for 2 hours. Then the solvent is removed to give the product (20.0 g, 100% yield) as a
solid. 1H NMR (Acetone-dg, 300 MHz): 1.88 (s, 3H), 1.88 (s, 3H), 2.8 (br s, 1H), 6.54 (br
s, 1H), 9.7 (brs, 1H).

5 Preparation 117
Ethyl 4,6-dimethyl-2-0x0-1,2-dihydropyridine-3-carboxylate
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 EtOAc to afford the title compound (7.3 g, 19.9% yield). MS (m/z):
196.0 (M+H).

Preparation 118
15 Ethyl 1-(4-fluorophenyl)-4,6-dimethyl-2-oxo0-1,2-dihydropyridine-3-carboxylate
A suspension of ethyl 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 (80
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 HCI (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 is
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-2-0x0-1-phenyl-1,2-dihydropyridine-3-carboxylate
A suspension of ethyl 4,6-dimethyl-2-0x0-1,2-dihydropyridine-3-carboxylate (7.5
30 g, 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
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oxo- 1, 2-di hydr opyri di ne- 3- carboxam de net hanesul fonate | e0 040 /40N1?
\-S-0 N-N9OV0BB1B8 -52- Ex. No. Chem cal nane Struct ur @CPruggioeakcdat a
M5(m z) (MrH) 10 6- Met hyl - N- (4-(1-nethyl-6- (1H pyrazol-4-yl)-1H

I ndazol - 5-yl oxy) pheny1l) - 2- oxo-1-phenyl-1, 2- di hydropyridine-3- carboxam de
met hanesul fonate 0100 00 / N VIIT9 NN .8 517.2 11

-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% yield). MS (m/z): 272.0
(M+H).

Preparation 120
Ethyl 5-(bromomethyl)-2-(4-fluorophenyl)-1-methyl-3-ox0-2,3-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-yl)methyl)-2-(4-fluorophenyl)-1-methyl-3-o0x0-2,3-dihydro-1H-
pyrazole-4-carboxylate
To a solution of ethyl 5-(bromomethyl)-2-(4-fluorophenyl)-1-methyl-3-0x0-2,3-
dihydro-1H-pyrazole-4-carboxylate (1.3 g, 3.6 mmol) and 1H-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
cluting 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 |




5-((1H Pyrazol -1-yl)nmethyl)- N (3 -fluoro-4-(6-norpholino-

1H i ndazol - 5-yl oxy) phenyl) - 2-(4-fl uorophenyl)-1-nethyl -

3- 0x0- 2, woi2bywdnes3gH  pyrazol e- 4-carboxam de Ni 401" N . RCTQSYw9/050640 N O H

627.2 12 N-(3-Fluoro-4-(6-norpholino- 1Hindazol -5-yl oxy)phenyl) -

1- (4-fl uorophenyl)-6-nethyl - 2-oxo-1, 2-di hydropyridi ne-3- carboxamde O N

1 KNThO O NN H 558.1 13 N-(4-(6-(D nethylam no)-1 H indazol -5-yl oxy) - 3-

fl uorophenyl) - 6- et hyl - 2- oxo- 1- phenyl-1, 2- di hydropyri di ne-3- carboxam de
41-

No. MS(m/z)(M+H)
122 Ethyl 2-(4-fluorophenyl)-1-methyl-5-(morpholinomethyl)-3- 364.1
0x0-2,3-dihydro-1H-pyrazole-4-carboxylate )
Ethyl 2-(4-fluorophenyl)-1-methyl-3-oxo0-5-(piperidin-1-
ylmethyl)-2,3-dihydro-1H-pyrazole-4-carboxylate

123 362.1

Preparation 124
Ethyl 1-(4-fluorophenyl)-5-(morpholinomethyl)-2-oxo-1,2-dihydropyridine-3-carboxylate
A mixture of ethyl 1-(4-fluorophenyl)-5-methyl-2-oxo0-1,2-dihydropyridine-3-

5 carboxylate (0.275 g, 1 mmol), NBS (0.2 g, 1.1 mmol), AIBN (40 mg, 0.2 mmol) in CCly
(20 mL) is heated at reflux for 3 hours. After the reaction is cooled down, morpholine
(0.088 mL, 1 mmol) and K,COs (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 combined organic phases are washed

10 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,
containing 0.5% 2 N NHj3 in MeOH), to afford the title compound (0.17 g, 47% yield).
MS (m/z): 361.1 (M+H).

15 Preparation 125
Ethyl 2-(4-fluorophenylcarbamoyl)-3-methylbut-2-enoate
To a solution of 4-fluoroaniline (2 g, 18 mmol) in diethyl isopropylidenemalonate
(10 g, 50 mmol) is added 1H-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.
20  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-ox0-1,2-dihydropyridine-3-carboxylate
25 A mixture of ethyl 2-(4-fluorophenylcarbamoyl)-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



nmet hanesul fonate N O 011%$ / O N\ 9 \-s-0 N-NN8 498.2 14 N (3
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42-

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-3-0x0-2,3-dihydropyridazine-4-carboxylate
To a suspension of 1-triphenylphosphoranylidene-2-propanone (3.18 g, 9.99
mmol) in THF (50 mL) is added diethyl 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,0O
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 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 yield). 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-fluorophenyl)-2-oxo-1,2-dihydropyridine-3-

25  carboxylate (10.0 g, 0.04 mol) 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 HCI 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:
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Prep Physical data
' Chemical name MS(m/z)(M+
No. H)
129 2-(4-Fluorophenyl)-1,5-dimethyl-3-o0x0-2,3-dihydro-1H- 751
pyrazole-4-carboxylic acid
130 2—(4—Flu0r0phenyl)—3—0x0—2,3—qglydropyridazine—4—carboxylic 235
aci
131 1-(4-Fluorophenyl)-6-methyl-2-oxo0-1,2-dihydro-pyridine-3- 2481
carboxylic acid ]
132 1-(4-Fluorophenyl)-4,6-dimethyl-2-ox0-1,2-dihydro-pyridine-3-
carboxylic acid
133 4,6-Dimethyl-2-o0x0-1-phenyl-1,2-dihydro-pyridine-3- 244.0
carboxylic acid ]
134 5-((1H-Pyrazol-1-yl)methyl)-2-(4-fluorophenyl)-1-methyl-3-
* 0x0-2,3-dihydro-1H-pyrazole-4-carboxylic acid
135 | 2-(4-Fluorophenyl)-1-methyl-5-(morpholinomethyl)-3-0x0-2,3- 336.1
ok dihydro-1H-pyrazole-4-carboxylic acid '
136 2-(4-Fluorophenyl)-1-methyl-3-oxo-5-(piperidin-1-ylmethyl)- 334.1
2,3-dihydro-1H-pyrazole-4-carboxylic acid )
137 1-(4-Fluorophenyl)-5-methyl-2-oxo0-1,2-dihydro-pyridine-3- 248.0
carboxylic acid ]
138 5-Methyl-2-o0x0-1-phenyl-1 ,2—‘c(11ihydr0pyridine—3 -carboxylic 230.1
aci
139 1-(4-Fluorophenyl)-5-(morpholinomethyl)-2-oxo-1,2- 3331
dihydropyridine-3-carboxylic acid )
140 1-(4-Fluorophenyl)-4-methyl-2-oxo0-1,2-dihydropyridine-3- 24%.1
ok carboxylic acid '
141 2-(4-Fluorophenyl)-6-methyl-3-ox0-2,3-dihydropyridazine-4- 2490
carboxylic acid ]
*: KOH is used as the base.
**: NaOH is used as the base.
Preparation 142
5 6-Methyl-2-ox0-1-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-ox0-3-(phenylamino)propanoate (4
g, 19.30 mmol) and frans-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 H,O (50 mL) and EtOAc (50 mL). The aqueous layer is acidified
with concentrated HCI to a pH 3~4 and then it is extracted with EtOAc. The organic
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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% yield).
MS (m/z): 230.0 (M+H).

5 Preparation 143
1,5-Dimethyl-3-0x0-2-phenyl-2,3-dihydro-1 H-pyrazole-4-carboxylic acid
To a mixture of 1,5-dimethyl-3-ox0-2-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 KMnO,4
(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 filtrate is added EtOH (10 mL)
and EtOAc (50 mL). The organic phase is separated and discarded. The aqueous phase is
acidified with concentrated HCI 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% yield). MS (m/z): 233.1 (M+H).

Preparation 144
Ethyl 3-(4-fluorophenylamino)-3-oxopropanoate
To a 4-necked 10 L round bottom flask, is 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 N, at 0-5 °C (under ice bath) during 4 hours.
After 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 NaHCO3, saturated aqueous sodium chloride and dried over anhydrous Na;SO,.
25  The aqueous 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
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N-(4-(6- (D nmethyl am no) - 1H indazol -5-yl oxy)-3- fluorophenyl)-2-(4-

fl uor ophew@2pri@1e38- 2, 3- di hydropyri dazi ne-4- car boxam #€TRHS@ROS@G40 / N NH
503.1 21 N-(4-(6-(D nethyl am no)-1H indazol -5-yl oxy) - 3-

fl uorophenyl)-1-(4- fluorophenyl)-4,6-dinethyl-2-

oxo- 1, 2-di hydr opyri di ne-3- carboxam de N-NH FN Ail Sil00ilp / 40 N

45-

1-(4-Fluorophenyl)-6-methyl-2-oxo0-1,2-dihydropyridine-3-carboxylic acid
To a 4-necked 3 L round bottom flask, is added EtOH (1500 mL), ethyl 3-(4-
fluorophenylamino)-3-oxopropanoate (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. After 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 anhydrous Na,SO, and concentrated under reduced pressure. The residue
10 s triturated with EtOAc (150 mL) at RT (10-15 °C) for 1 hour. After filtration and
washing with EtOAc (50 mL), 1-(4-fluorophenyl)-6-methyl-2-oxo-1,2-dihydropyridine-3-
carboxylic acid is obtained as a yellow solid (85.3 g, 56% yield). MS (m/z): 248 (M+H).

Example 1

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

N/
o
N =
N7 X)L
0" N

N

To a 100 mL round bottom flask is added fert-butyl 4-(5-(4-amino-2-
fluorophenoxy)-1-methyl-1H-indazol-6-yl)- 1 H-pyrazole-1-carboxylate (1.43 g, 3.38
20  mmol), 1-(4-fluorophenyl)-6-methyl-2-oxo-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 sodium chloride (5 x 100 mL). The combined aqueous

25  solution is extracted with EtOAc (1 x 100 mL) and then the combined organic solutions
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are dried over Na,SOy, 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-yl)-1 H-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 terz-butyl 4-(5-(2-fluoro-4-(1-(4-fluorophenyl)-
6-methyl-2-0x0-1,2-dihydropyridine-3-carboxamido)phenoxy)-1-methyl- 1 H-indazol-6-
yl)-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 NaHCOj; solution (2 x 100 mL). The
organic solution is dried with Na,SOy, and concentrated under reduced pressure to 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 over a
Buchner funnel and washed with distilled water (3 x 15 mL), air dried, and vacuum dried

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

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



NN. H 564.1 24 4,6-D nmethyl-N-(4-(1-nmethyl- 6-(1H pyrazol-4-yl)-1H
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met haneswbanawme 1380 0 | * --il ON9 -S-0 \ N-N. 8 53PCZ/UR2008k§®40

-Fl uoro-4-(1-nethyl-6- (pyridin-3-yl)-1Hindazol-5- yloxy)phenyl)-2-(4-

fl uorophenyl)-1, 5-di net hyl- 3- oxo- 2, 3-di hydro-1H pyrazol e- 4-carboxam de
met hanesul fonate / N ik 141100 1.19 NN \-S-0 0 567.1
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A 12 L round bottom flask is equipped with overhead agitation, a thermocouple,
and a N, purge. fert-Butyl 4-(5-(4-amino-2-fluorophenoxy)-1-methyl-1H-indazol-6-yl)-
1 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-dihydropyridine-3-carboxylic acid (259.46 g ,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 a 20
10 L bottom outlet flask is added DI water (3 L) and DCM (5 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 1 hour.
The product crystallizes out. The mixture is concentrated. Another portion of EtOAc (2
15 L) is added and concentrated to remove all of the DCM. EtOAc (650 mL) 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 cluting 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-fluorophenyl)-6-methyl-2-ox0-1,2-
dihydropyridine-3-carboxamido)phenoxy)-1-methyl-1H-indazol-6-yl)-1 H-pyrazole-1-
carboxylate (424 g, 68%). MS (m/z): 651.0 (M-H).
tert-Butyl 4-(5-(2-fluoro-4-(1-(4-fluorophenyl)-6-methyl-2-oxo-1,2-
25  dihydropyridine-3-carboxamido)phenoxy)-1-methyl-1H-indazol-6-yl)-1 H-pyrazole-1-



26 N- (3 -Fluoro-4-(6-norpholino- 1Hindazol -5-yl oxy)phenyl)-
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carboxylate (423.9 g, 649.50 mmol) is dissolved in DCM (4.24 L). HCI in MeOH (5.74
N, 799.99 mL, 4.59 mol) is added and the solution is heated at 30 °C for 1 hour. Then the
reaction mixture is heated to 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 HCl 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 HCl 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 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 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-(1H-
pyrazol-4-yl)-1H-indazol-5-yloxy)phenyl)- 1-(4-fluorophenyl)-6-methyl-2-oxo-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-yl)-1H-indazol-5-yloxy)phenyl)-1-(4-
fluorophenyl)-6-methyl-2-oxo0-1,2-dihydropyridine-3-carboxamide hydrochloride (367 g,
0.62 mol) followed by DCM (7.34 L) and water (7.34 L). Na,COs (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 analysis)/DSC (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 N, 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.
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The jet mill (Aljet™ 0101) in a glove bag is assembled inside a walk in hood and
hooked up to N to a 100 1b 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, 95%) 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 % 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,/=7.47Hz, 1 H), 8.12 (brs, 1 H), 8.00 (brs, 1 H), 7.96 (s, 1 H), 7.94 (d, J=2.2 Hz, 1
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, 8.82
Hz, 1 H), 6.65 (d, J=7.49 Hz, 1 H), 4.04 (s, 3 H), 2.03 (s, 3 H). LC/MS: (M + H) 553.1.
Anhydrous 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 then a
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 allowed 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
mL. When the temperature starts to rise, the heat is removed and the slurry stirred at RT
overnight. The solid is isolated by vacuum filtration 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-Fluoro-4-(1-methyl-6-(1 H-pyrazol-4-yl)-1H-indazol-5-yloxy) phenyl)-1-(4-
fluorophenyl)-4, 6-dimethyl-2-oxo0-1, 2-dihydropyridine-3-carboxamide

30 methanesulfonate



N-(3 -F luoro-4-(6-(pyridin-3 - yl)-1H1indazol -5- yl oxy)phenyl)-2-(4-

fl uorophenyl) - 1-nmet hyl-5- (norpholinonethyl)-3-oxo- 2,3
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fl uorophenyl) - 3- oxo- 2, 3- di hydropyri dazi ne-4- carboxam de net hanesul fonate
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To a solution of 3-fluoro-4-(1-methyl-6-(1H-pyrazol-4-yl)-1H-indazol-5-
yloxy)aniline (300 mg, 927.8 umol) and 1-(4-fluorophenyl)-4,6-dimethyl-2-ox0-1,2-
dihydropyridine-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-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. 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)-1H-indazol-5-

10 yloxy)phenyl)-1-(4-fluorophenyl)-4,6-dimethyl-2-ox0-1,2-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-methyl-6-(1H-pyrazol-4-yl)-1H-indazol-5-
yloxy)phenyl)-1-(4-fluorophenyl)-4,6-dimethyl-2-ox0-1,2-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-
yl)-1H-indazol-5-yloxy)phenyl)-1-(4-fluorophenyl)-4,6-dimethyl-2-oxo0-1,2-
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

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

Fx. ‘ Physical data
No. Chemical name Structure MS(m/z)(M+H)
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1-(4-Fluorophenyl)-6-
methyl-N-(4-(1-methyl-6-
(1H-pyrazol-4-yl)-1H-
indazol-5-yloxy)phenyl)-2-
0x0-1,2-dihydropyridine-
3-carboxamide
methanesulfonate

535.2

N-(3-Fluoro-4-(1-methyl-6-
(1H-pyrazol-4-yl)-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-yl)-1H-
indazol-5-yloxy)phenyl)-4,6-
dimethyl-2-oxo0-1-phenyl-1,2-
dihydropyridine-3-
carboxamide
methanesulfonate

549.1

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

\
N‘N\ 0

556.2

N-(3-Fluoro-4-(1-methyl-6-
(1H-pyrazol-4-yl)-1H-
indazol-5-yloxy)phenyl)-2-(4-
fluorophenyl)-3-ox0-2,3-
dihydropyridazine-4-
carboxamide
methanesulfonate

540.2

N-(3-Fluoro-4-(1-methyl-6-
(2-methylpyridin-4-yl)-1H-
indazol-5-yloxy)phenyl)-1-(4-
fluorophenyl)-6-methyl-2-
oxo0-1,2-dihydropyridine-3-
carboxamide
methanesulfonate

578.1

nane
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16

5-((LH-Pyrazol-1-yl)methyl)-

N-(4-(6-(dimethylamino)-1H-
indazol-5-yloxy)-3-
fluorophenyl)-2-(4-

fluorophenyl)-1-methyl-3-
0x0-2,3-dihydro- 1 H-pyrazole-
4-carboxamide
methanesulfonate

/
N
I

0 o

&
N
\
0
N —8-0
o

585.1

17

1-(4-Fluorophenyl)-4,6-
dimethyl-N-(4-(1-methyl-6-
(1H-pyrazol-4-yl)-1H-
indazol-5-yloxy)phenyl)-2-
oxo0-1,2-dihydropyridine-3-
carboxamide
methanesulfonate

549.2

18

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

544.2

19

N-(3-Fluoro-4-(6-(tetrahydro-
2H-pyran-4-ylamino)-1H-
indazol-5-yloxy)phenyl)-1-(4-
fluorophenyl)-4,6-dimethyl-2-
oxo0-1,2-dihydropyridine-3-
carboxamide
methanesulfonate

586.1

20

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

fluorophenyl)-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-

oxo0-1,2-dihydropyridine-3-
carboxamide

530.2




\' NNNHg 578.1 39 N-(3-Fluoro-4-(6-norpholino- 1Hindazol -5-yl oxy)phenyl)-

2- (4-fluorophenyl)-6-nethyl - 3-oxo-2, 3-di hydropyri dazi ne- 4-carboxam de H
1110N AlewoQO1d/a1938-\ O NO N-NH 559.2 -57- Ex. No. CheRCTAIS2002/08068) r uct ur e
Physical data M5(nmz) (MH) 40 N-(4-(6-(1,3-Dinethyl-1H

pyrazol - 5-y1) - 1Hi ndazol - 5- yl oxy)-3-fl uorophenyl)-2-(4-

fl uorophenyl) - 3- oxo- 2, 3- di hydropyri dazi ne-4- carboxam de N 11 N

-54-

Ex. Chemical name Structure Physical data

No. MS(m/z)(M+H)
N-(4-(6-(Dimethylamino)-1H-

=
indazol-5-yloxy)phenyl)-6- ) /@ Y \@
/
N
\

2 methyl-2-oxo-1-phenyl-1,2-
dihydropyridine-3-
carboxamide 8
methanesulfonate )
N-(3-Fluoro-4-(6-(6-
methylpyridin-3-yl)-1H- . _@,ﬁ
23 | indazol-5-yloxy)phenyl)-1-(4- J 564.1
fluorophenyl)-6-methyl-2- 8 0 Q :
0x0-1,2-dihydropyridine-3- H ¥ '
carboxamide
4,6-Dimethyl-N-(4-(1-methyl-
6-(1H-pyrazol-4-yl)-1H- o

N
indazol-5-yloxy)phenyl)-2- O/©/ 0 0o \©

24 0x0-1-phenyl-1,2- =N 531.2
dihydropyridine-3- p‘@“ 1.
carboxamide \ o

methanesulfonate
N-(3-Fluoro-4-(1-methyl-6-
(pyridin-3-yl)-1H-indazol-5- H\"I‘?N @_F
yloxy)phenyl)-2-(4- Fjij(N

25 | fluorophenyl)-1,5-dimethyl-3- ¢ = 567.1
0x0-2,3-dihydro- 1 H-pyrazole- \_ 7
4-carboxamide N i
methanesulfonate
N-(3-Fluoro-4-(6-morpholino- E o6

2% 1 H-indazol-5-yloxy)phenyl)- O@‘

\
1-(4-fluorophenyl)-2-oxo-1,2- @Nﬁ J Q 544.1
dihydropyridine-3- e o

carboxamide '

5-Methyl-N-(4-(1-methyl-6-
(1H-pyrazol-4-yl)-1H- \(@
indazol-5-yloxy)phenyl)-2- /©/ @ \©
27 oxo-1-phenyl-1,2- ) 517.1
dihydropyridine-3- NN
carboxamide g f
methanesulfonate 0

480.2




/
| o
H-

H 554.2 41 N-(3 -Fluoro-4-(6-(pyridin-4- yl)-1Hi ndazol - 5-

X

y
py

) phenyl) -1, 5-di net hyl -
r azowe-24r0eii3sexam de met hanesul fonate F
N- ( 3- Fl uor o- 4- ( 6- nor phol i no-

f
)

3- 0x0- 2- phenyl- 2, 3-di hydr o-

| uor opheny1) - 3- oxo- 2, 3- di hydropyri dazi ne-4- carboxam de N

- 3-fl uorophenyl)-1-(4-

-55-

N .
H 545.1 43 N-(4-(6-(1, 3-Di net hyl-1H pyrazol -5-yl)-1H i ndazol - 5-

Ex.
No.

Chemical name

Structure

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

28

N-(3-Fluoro-4-(6-morpholino-
1 H-indazol-5-yloxy)phenyl)-
2-(4-fluorophenyl)-1-methyl-
S-(morpholinomethyl)-3-oxo-
2,3-dihydro-1H-pyrazole-4-
carboxamide
methanesulfonate

(0

646.2

29

N-(3-Fluoro-4-(6-(pyridin-3-
yl)-1H-indazol-5-
yloxy)phenyl)-1-(4-
fluorophenyl)-2-oxo-1,2-
dihydropyridine-3-
carboxamide

535.5

30

N-(3-Fluoro-4-(6-(pyridin-3-
y1)-1H-indazol-5-
yloxy)phenyl)-2-(4-
fluorophenyl)-1-methyl-5-
(morpholinomethyl)-3-oxo-
2,3-dihydro-1H-pyrazole-4-
carboxamide

638.2

31

N-(3-Fluoro-4-(6-(pyridin-4-
y1)-1H-indazol-5-
yloxy)phenyl)-2-(4-
fluorophenyl)-3-0x0-2,3-
dihydropyridazine-4-
carboxamide
methanesulfonate

537.1

32

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

553.2

33

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

\
N-NH

553.1

1.1 9 110Pc3AS2008/0B06MH 535. 2
1H i ndazol - 5-yl oxy) pheny1l) -

H i



fl uorophenyl) -4, 6-di net hyl- 2- oxo-1, 2-di hydropyri di ne-3- car boxam de
nmet hanesul fonate 00 is / O NINO 4-0 ii N-NHO 581.1 44 N-(4-(6-(2, 6-

D net hyl pyoi2diomni4s3g1) - 1H i ndazol - 5-yl oxy) - 3- f | uor epmarsgdop/206(6! -
fl uorophenyl)-1, 5-di net hyl- 3- oxo- 2, 3-di hydro-1H pyrazol e- 4-carboxam de
met hanesul fonate ....L, 1,,0LIP NN-Nn -s-0 g 581.2 45 N-(3

-Fluoro-4-(6-(2- nethylpyridin-4-yl)-1H indazol -5-yl oxy)phenyl)-2-(4-
fl uorophenyl) - 1- et hyl - 3- oxo-5-(pi peridin-1-yl methyl)-
2, 3-di hydr o- 1H pyrazol e-4- car boxam des5¢-

IE); Chemical name Structure leél(ynil/gl (11\51[2}:;[)
N-(4-(6-(1H-Pyrazol-4-yl)-
1 H-indazol-5-yloxy)-3- .
fluorophenyl)-2-(4- O@_N I\
34 fluorophenyl)-6-methyl-3- i @ 540.1
0x0-2,3-dihydropyridazine-4- R 0 Q
carboxamide i
methanesulfonate

N-(4-(6-(Dimethylamino)-1H- YQ/

indazol-5-yloxy)-3- F '
35 fluorophenyl)-1-(4- OU o 0 \©\F 5162
fluorophenyl)-6-methyl-2- x4 :
0x0-1,2-dihydropyridine-3-

carboxamide

N-(3-Fluoro-4-(6-morpholino- <:> =
1 H-indazol-5-yloxy)phenyl)- ' N4
36 1-(4-fluorophenyl)-5- HN 6432
(morpholinomethyl)-2-oxo- QF '
1,2-dihydropyridine-3-
carboxamide

N-(3-Fluoro-4-(6-morpholino- ~
1 H-indazol-5-yloxy)phenyl)- ¥ Em
1-(4-fluorophenyl)-4-methyl- OU o o O\F 558 1
2-0x0-1,2-dihydropyridine-3- " '
carboxamide o
methanesulfonate
N-(3-Fluoro-4-(6-(6-
methylpyridin-3-y1)-1H- %@K
indazol-5-yloxy)phenyl)-1-(4- FU \©\
38 | fluorophenyl)-4,6-dimethyl-2- = ’ 578.1
0x0-1,2-dihydropyridine-3- \ 7 @
carboxamide \ - 0
methanesulfonate

37

N-(3-Fluoro-4-(6-morpholino- L Y
1 H-indazol-5-yloxy)phenyl)- F N N
39 2-(4-fluorophenyl)-6-methyl- OU °° \©\F
3-0x0-2,3-dihydropyridazine- N QO
4-carboxamide <

559.2




/1,1, N ip 4000 ON N-NH 650.1 46 N-(3 -Fluoro-4-(6-(2-

met hoxypyrim di n-5-y1)-1H i ndazol - 5-yl oxy) phenyl) - 1- (4-

fl uor ophewpproi@d1o388- 1, 2- di hydropyri di ne-3- 0l N H | PORCKRNSRINDG/ 05640 2 WO
2010/ 011538PCT/ US2009/ 050640 -58- Ex. No. Chemi cal nane Structure

Physi cal data MS(nfz)(M+H) carboxam de

-57-

IE); Chemical name Structure leél(ynil/gl (11\51[2}:;[)
N-(4-(6-(1,3-Dimethyl-1H-
pyrazol-5-yl)-1H-indazol-5- 7 N
40 | yloxy)-3-fluorophenyl)-2-(4- O_OE g
fluorophenyl)-3-oxo0-2,3- a B Q
dihydropyridazine-4- r
carboxamide

N-(3-Fluoro-4-(6-(pyridin-4- \P:\Ij
B

554.2

yl)-1H-indazol-5- P N
A1 yloxy)phenyl)-1,5-dimethyl- OU o O 535.
3-0x0-2-phenyl-2,3-dihydro- = o '
1 H-pyrazole-4-carboxamide —§-0
methanesulfonate N
N-(3-Fluoro-4-(6-morpholino- ¥ 6/
42 1 H-indazol-5-yloxy)phenyl)- OON O
2-(4-fluorophenyl)-3-0x0-2,3- @ "o Q 545.1
dihydropyridazine-4- Noy 1
carboxamide !
N-(4-(6-(1,3-Dimethyl-1H-
pyrazol-5-yl)-1H-indazol-5- u T
yloxy)-3-fluorophenyl)-1-(4- FU T \©\
43 | fluorophenyl)-4,6-dimethyl-2- 7y ’ 581.1
0x0-1,2-dihydropyridine-3- |
carboxamide \-r 8
methanesulfonate
N-(4-(6-(2,6-
Dimethylpyridin-4-yl)-1H-
indazol-5-yloxy)-3- " 0»_%:(
fluorophenyl)-2-(4- oOﬁ NQ
fluorophenyl)-1,5-dimethyl-3- I S R ¥
0x0-2,3-dihydro-1H-pyrazole-
4-carboxamide
methanesulfonate
N-(3-Fluoro-4-(6-(2- O
methylpyridin-4-yl)-1H- 7
indazol-5-yloxy)phenyl)-2-(4- 1 %
45 fluorophenyl)-1-methyl-3- FU Y OF 650.1
0x0-5-(piperidin-1-ylmethyl)- —
2,3-dihydro-1H-pyrazole-4- \ ¢
carboxamide N
N-(3-Fluoro-4-(6-(2- E
46 methoxypyrimidin-5-yl)-1H- 0—©—§ / 1}
indazol-5-yloxy)phenyl)-1-(4- : y Q 567.2
fluorophenyl)-2-oxo-1,2- oy L - .
dihydropyridine-3-

44 581.2




47 N-(3 -Fluoro-4-(6-(2- methyl pyridin-4-yl1)-1H

i ndazol - 5-yl oxy) phenyl) - 2- (4- fl uorophenyl) - 3-o0xo0-2, 3- di hydropyri dazi ne- 4-
car boxamwe 2bio/H1538l H N 551. 2 Exanple 48 PCT/US2009/050640

N- (4- (6- Am no- 1- net hyl- 1Hi ndazol - 5-yl oxy) - 3-f | uor opheny1l) - 1- (4-f | uor opheny
1)-6- met hyl - 2- oxo- 1, 2-di hydr opyri di ne- 3-car boxam de net hanesul fonate F

To a 10 nL screwcap vial is added

5- (4- am no- 2-f | uor ophenoxy) - N-benzhydryl 1- met hy1l- 1H i ndazol - 6-am ne (91 ny,
208 unol ), 1-(4-fluorophenyl)-6-nethylsg8-oxo-

1, 2-di hydropyri di ne- 3-carboxylic acid (66.7 ng, 269.78 unol), EDC (90.9
ng, 466.9 unol) and HOBt (47.7 ngy, 311.3 unol) followed by DMF (2 nL, 25.9
mrol ). To t@ﬁ‘lonlxture s added DIPEA (90.5 UL, 5I8.8 UNDppys@Rldiafan€
mxture is sl rlred aChRICRlgEME? hours. Addi ¥Tushlf EDCl  (BQisim))vHEBt (25
ng) , DI PEA(0. 92 L), Aaptkadadd? __ _ _
fl uorophenyl)=6- [TE[I{II 3J.F1ﬁ01%x4.) 6J. nZ2- dritydropyr i dime=3-ctar boxytic acrd (40 nm)

are added jand t|h g=n 4 red for anFaddit naI 24 hours. The
reaption iségi éig ﬁ éﬁ
01'0

nL) and NM th saturated aqueous

sodi um chl jori'dg {mo_ i biTed a0 solutioﬁSLz extjract ed
wth EtOAcl (1 X rgznw |ned ore. I d qut dri ed over |Na2504,
filtered, jand cpncen Fégéd % ryness e re5|due |s purlfied on alsilica

gel Col ull'l CI utl II \IM I. II LI\/IVI and a .LOn//U !\VCUII I II LI\/IVI QUI utl UII \ LDJ) y

gr adi ent fron110096(A) to QOWQA) 109%¢B) over 60 mn to give a clear wax

mat eri al as the desired product (114kﬁ@pm82@6yield) M5 (mz) 667.8 (MH)

- 59- 25 nmL round bottom flask is added

N- ( 4- (6-( ben h@dpﬁr%lﬁp A d}letliy et 1.1?9;120{ S-yloxy)-3- ﬂuorophenyl) 1-(4-fluorophenyl)-6-

1H-i ndazol - 5- yI oxyphetiBy1fol Bior ppamgx&r@yrilmﬁeé% tdrapphanydanefifgRidy! - 2- oxo- 1, 2-
di hydr opyri di ne- 3-carboxam de (100 ng, 149.7 p.nol) and DCM (15 nL, 15 6
mol ) followed by the addltlon of trleihyIS|Iane (0.3 n., 1.8 mmol ) and TFA

(2 m, 26.9 5mmol ). The react ispstirred at RT for 3 hours. The

solvent is renoved and /FJ:AiL\

F

|
—S-0
i

To a 10 mL screw-cap vial is added 5-(4-amino-2-fluorophenoxy)-N-benzhydryl-
1-methyl-1H-indazol-6-amine (91 mg, 208 umol), 1-(4-fluorophenyl)-6-methyl-2-oxo-
1,2-dihydropyridine-3-carboxylic acid (66.7 mg, 269.78 umol), EDCI (90.9 mg, 466.9
umol) 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 puL, 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-oxo0-1,2-dihydropyridine-3-carboxylic acid (40 mg) are added
and the mixture is stirred for an additional 24 hours. The reaction is diluted into EtOAc
(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 Na,SQy,, 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%(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).



then the residue is diluted in DCM (50 nL) and washed with a saturated
NaHCO3 solution (1 x 25 nL). The aqueous layer is extracted with DCM (1 X
25 nl) amsiotzhw/edsBi ned organic solution is dried with RaZAG4090slcer ed and
concentrated. The residue is purified on a silica gel colum eluting with
DCM (A) and a 10% MeOH in a DCM 10sol ution (B), gradient from 100% (A) to
80% A) : 209%¢ B) over 50 mm held at 80:20 ratio for 5 mn then gradient to
709% A) : 30% B) over 5 mnto give a white solid naterial as the desired
product (67 ng, 90%yield). M5 (mz): 501.8 (MH). To a round bottom
flask is added N (4-(6-am no-1-nethyl-1Hindazol -5-yl oxy)-3-

fluorophenyl) - 1-(4-fl uorophenyl)-6-nmethyl - 2- oxo- 1, 2- di hydr opyri di ne- 3- car bo

xam de 15 (47.5 ps ] 2h dhingpenMBQH (2 ni,
49. 4 mol )( Nbsggﬁjz(sgﬁ Odad%g%an% %#DW&QNK%OQQ?? I}lmTﬁe sol UtI(OI’l is

concent r at el indagilveylern3 g}h’tor%PéPI}Y(%l ‘FQHOI(I’SWI}Tﬁme@Qd/@W@ . M5 (m2):

501.8 ( MH) gip | &8 ay aheBCRpEsNhI alslomiynt he met hod
of Exanpl edlﬁ%ﬁﬁnkgman%ﬁl cfgp@}r?gqnlzg Sﬁggﬁgre@ Igﬁ/?gl%ca 3a6%/rg ?\{/%( m z) ( MtH)

49 N- (4- ( 6- AWl by theaddytioniofitrigtindsalret (OB L. olk§ mnsl) atnﬂ dEAdRmERYap- 1- (4-
1 SO 7 Al AL BB g5 RO  Ehanl  ont -
then the residue is diluted in DCM (50 mL) and washed with a saturated NaHCO3
solution (1 x 25 mL). The aqueous layer is extracted with DCM (1 x 25 mL) and the
combined organic solution is dried with Na,SOy, 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 5 min then gradient to 70%(A):30%(B) over 5 min to give a white solid material as
the desired product (67 mg, 90% yield). MS (m/z): 501.8 (M+H).
To a round bottom flask is added N-(4-(6-amino-1-methyl-1H-indazol-5-yloxy)-3-
fluorophenyl)-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).
MeSO;H (6.2 uL, 94.7 umol) in MeOH is added. The solution is concentrated to give a
light yellow solid (54 mg, 96% yield). MS (m/z): 501.8 (M+H).

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

IE); Chemical name Structure leél(ynil/gl (11\51[2}:;[)

N-(4-(6-Amino-1-methyl-1H-

indazol-5-yloxy)-3- . .
fluorophenyl)-1-(4- =N B %

49 fluorophenyl)-2-oxo-1,2- %HLOQ E/QO\F 487.8

dihydropyridine-3-carboxamide s o=jo

methanesulfonate

20
Example 50
N-(4-(6-Amino-1H-indazol-5-yloxy)-3-fluorophenyl)-6-methyl-2-oxo0-1-phenyl-1,2-

dihydropyridine-3-carboxamide methanesulfonate



N- (4-(6- Am no- 1H i ndazol - 5-yl oxy)-3 -fl uorophenyl)-6-nethyl-2 -oxo-1
-phenyl -1, 2 - di hydropyri di ne- 3-car boxam de net hanesul f onat e To a
sol uti on WO 208wa14338t yl 5- (4- am no- 2- f | uor ophenoxy) - 1H i RGERAASL608/050640

yl carbamate (170 ngy, 474 [Ino') and

6- met hy1l- 2- oxo- 1- phenyl - 1, 2- di hydr opyri di ne-3- carboxylic acid (120 ng,
0.52 mmol ) in DMV (5 nL) is added HOBt (60 ng, 0.44 5 mmol), EDC (90 ng,
0.47 mml) and N-nethyl norpholine (0.5 nm.). After the reaction mxture is
stirred at 60 C overnight, it is partifponed between Et0OAc (50 nL) and
saturated agqueous NH4Cl1 (30 nmlL). The organi c phase is separated, dried and
concentrated, and the residue is purified by silica gel colum

chr omat ography eluting with PE EtO0Acr(1: 1)oto ve the product (65 ny,

24. 1% vyield) MS (mz): 570.2 [MH). S—sgéfl};ﬁn of tert-butyl
5-(2-fluoro-4-(6-nethyl-2-o0xq-

di hydr opyri di ne- 3- car boxam\rdo NOXyJ= H-}f ndazo -yl carbamate (65 nyg,
0.114 nmol ) in DCM (10 ni) 26 QHTFAﬂlm_ nmol ). After the
reaction is stirred at RT overnight, it § sOHconcen rated. The residue is
partitioned with saturated aqueous NaHC@ (30 nmL) and DCM (50 nL), and the
organi ¢ phase is; se arate nd. 1 ncentrat The sidue is
purified by sil |Srca SI%ultlon 0f]fert%u(,yh %a (l)ngog'ﬁﬁoro% U ﬁqH mflahzo{)%\/l MeOH (20: 1)

to give t heylmrbndmwd(IQG&gW4 1601 B&adyG- bty 1-2- 045 - (-phenyt- lﬂ—ﬂﬂlyﬂiro@Md-il)le 3- To a

sol ution of 4- nda oI rret hyI

0X0- 1- phenyﬁa%&%lcdﬁch@@?(g %1% Haws-t QW&?&H?%& %%éwq%mﬁ‘f

acet one § 10mnib)), EIBCE(dd@@ O/E$&31Ircb11a11dl\6mmyln70«ﬂp}ﬁ>hﬂaml5)mLﬁfAﬁerr tﬁeh@ad’tleﬁ.Ctl on

m xture is stirred.a 5. hour, Sd{)éstwec&nﬁ ]cj)aThe residue is

Tashed i £ HABURLR Rt B el orERight s A phrbtiqn

am no- 1H-i r@aﬁaédéluy&@x\m@(gblm!@r amberdit pBast Bl aydratéd, Qm@d éthphenyl 1, 2-
di hydr opyri di ne- car oxam_de net hanesul fonate (39 ny %él eld). M5

(m z): 470. CPneemtrﬁf apd thejesiqusiy Rifisg Xélﬂfﬁ%%ﬁ%aglu@fléhrﬁp@w&a@w gulgntial 1y by

the met hod ©fih EX&RPAS(190: tHRIProdeBq B3 Gl 2N BTEiRH MG LML e s Ty Bleal). dat a
MS(mlfz) (MtH) -61- ( 9 o e Hr%l‘l(ib(r:oal narreﬁ%Stru}g?:Jre Ph§/3|)§al dg\'lt{aj

MS(l z) {(MrH) 51 1i‘éﬁ*‘(sﬁl?h’(tlen T RE s PetByyd 0y 1-phenyl-1,2- |
f1 uor ophenydiydlsdyfiaink Y HRRERNL ohroxP¥ Prdn Bz AldMEHBRYEd @5 A& §114ar boxam de

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 aqueous
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:MeOH (20:1) to give the product (35 mg, 65.3% yield). MS (m/z): 470.1 (M+H).

To a solution of N-(4-(6-amino-1H-indazol-5-yloxy)-3-fluorophenyl)-6-methyl-2-

0x0-1-phenyl-1,2-dihydropyridine-3-carboxamide (35 mg, 74.6 umol) in acetone (10 mL)
is added MeSO;H (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- 1 H-indazol-5-yloxy)-3-fluorophenyl)-6-methyl-2-ox0-1-phenyl-1,2-
dihydropyridine-3-carboxamide methanesulfonate (39 mg, 92.5 % yield). MS (m/z):
470.1 (M+H).

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

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




Fi 00 NH2 1 NN H 474.1 52 N-(4-(6-Am no-1H i ndazol - 5- yl oxy) - 3-

fl uorophenyl)-1-(4-fluorophenyl)-4, 6-

di met hyl- 2- oxo- 1, 2- di hydr opyri di ne- 3-

car boxamwe 2ositiaszesul f onate FI 40”401 40 NI -12 V -s-0 NPRHBWS28025@453
N- (4- (6- Am no- 1H i ndazol - 5-yl oxy) - 3- fluorophenyl)-1-(4-fluorophenyl)-6-
met hyl - 2- oxo- 1, 2- di hydropyri di ne-3- carboxamde 0. N/ \ 41 NHO 2 H 488.1

54 N-(4-(6-(6-Am nopyridin-3-yl)-1H
fl uorophenyl) - 3- oxo- 2, 3-

I ndazol - 5-yl oxy) - 3-fl uor ophenyl) - 2- (4-

61-
Ex. . Physical data
No. Chemical name Structure MS(m/z)(M+H)
N-(4-(6-Amino-1H-indazol-5-yloxy)-3- ¥ 5L ;
51 fluoropheny1)-1-(4-fluorophenyl)-2- 0‘@' S Q 4741
0x0-1,2-dihydropyridine-3- KQ'NHZ . '
carboxamide Nl*g
. : a1
N-(4-(6-Amino-1H-indazol-5-yloxy)-3- F N\P;:N(
5 fluorophenyl)-1-(4-fluorophenyl)-4,6- ojij/ © 0 \©\F 500.2
dimethyl-2-0x0-1,2-dihydropyridine-3- NH, '
carboxamide methanesulfonate 4 v,
N-NH g
N-(4-(6-Amino-1H-indazol-5-yloxy)-3- N
53 fluorophenyl)-1-(4-fluorophenyl)-6- O@‘N 7\
methyl-2-o0xo0-1,2-dihydropyridine-3- i w, O N 488.1
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Example 55

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

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

To a 10 mL screw-cap vial is added 3-fluoro-4-(6-(2-methylmorpholino)-2-

(tetrahydro-2 H-pyran-2-yl)-2 H-indazol-5-yloxy)aniline (44 mg, 103.17 umol), 1-(4-

fluorophenyl)-2-ox0-1,2-dihydropyridine-3-carboxylic acid (42 mg, 0.18 mmol), EDCI
(45.177 mg, 232.13 umol), HOBT (23.699 mg, 154.75 pmol) followed by DMF (5 mL,
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- Fl uor o- awpO@e(01mss8 hy| nor phol i no) - 1H i ndazol - 5- yl oxy) pheeyas2@9(08s686 uor ophe
nyl)- 2-o0xo-1, 2-di hydropyri di ne- 3-car boxam de To a 10 nlL screw cap
vial is added 3-fluoro-4-(6-(2-nethyl norpholino)-2-

(tetrahydro-2H pyran-2-yl)-2H i ndazol -5-yloxy)aniline (44 ny, 103.17
litrmol), 1-(4- fluorophenyl)-2-o0xo0-1, 2-di hydropyri di ne-3-carboxylic acid
(42 nmg, 0.18 mmol), EDCI (45.177 ng, 232.13 litnol), HOBT (23.699 ny,
154.75 I'Linmp') followed by DVF (5 nL, -62- 64.66 mmol) and DI PEA (44.980
nL, 257.92 nnol). The reaction mxture is stirred at RT overnight. The

reaction i seslid Hin60 ahdnbg)]ﬂ @A@sé 20, M7)ooansbagkReshenbd Rixdat Wiatedataqueous

sodi um chl oride (5 x ani c Iaéers are dried over Na2SO4,

filtered, a%EO&%Wé@ntTﬁlafeéaﬂqndSé kit EPrs (Fomiyensl washeslivith sa8tateth a sili ca

gel colum %)Iubﬁd @leﬂﬂltcﬂloﬁdé}?mLﬂ @rgﬁﬁglaﬁgr@ﬁ% 4B 0Véﬂ'N%§@;,nﬁltécr&pm ,
80% A) : 20% to 30% A) B) over ratio for 15 min

to give a yadcopgesmtedioglsyngess |T|hgajeslg§1p1@¢ﬂmlflﬁed ona s111ca gel column eluting with _
:\'t ( 3yr L;BS; Q?‘?éé]%i)ﬁgjl{ﬂatﬂ?@k%)? BAliRGsn? 2k 64 AN BT B-3855 RYF @3 Y2 | ndazo
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(t et r ahydr o4Zhopphand)22-ydo- 1, 24diliyd chpgiidinG3 whrbayanplie(T) hig, 29%4idd)udSopheny 1) - 2-

oxo0-1, 2- di r 3-carboxam de (66 ng, 102.86 nnol) and MeOH (5 ni,
123.54 m*rol(}fwqu%‘Cl %@Pr@sm ting mxture is added MeSO3H (20.229 nL, 308.57

nnmol ) amd the r e[&cztmﬁmi ButtsnUtagk isSid elat- ezzlﬂﬁcﬁoﬂll%@ilqmmyﬂindnpwlmo) Ihe reaction

mxture is ed in (100 i) . tionis
Wmshed i+ SR AR e ar Sa P Lt L BoUe e L DT aLFBA 35 and

sat ur at ed B&Mﬁm@rlamdswnmmardbmhg 199R 6 {1 aﬁaMeoZD(srmD 12758 n@gpni ¢
solution is_extracted wt dried over, Na2504, filtered

and concent?%@éﬂesu}iiﬁ%n?’é%redﬂ@d?éh/[ﬁpﬁ (2&12)28,;1& 30597 wmolyand Roteationel ut i ng

Wi th DCM ( Ahix@ielisthedi0FoMo0OH fbml;&M S1e WéalcB8h faRkure BIBAcRMAted &M 100% (A) to
20 70%{A 30% B) over 60 mn give a light yellow solid as the desired

pr oduct 1Y 40diglved pop GMe( o) mLNsTf(erﬁOEu}lon ia7asked i) mixfue of Buryed #yeeBnpounds
are prepar %dﬁ%ﬁ&ﬂﬁrld@|(i0/r'{1}%)’aﬂd@§tufﬁ?éd%9eo% c%&ﬂﬁ@ic@rbé&te Frutioho x &hem cal nane
Structure Ph{SI cal data ) (M - Fl uor o-4-(6- ( 2-
). The organic solutlon is extracted with DCM (1 X 25 mL) and dried over Na,SOy,
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%(A):30%(B) over 60 min to give a light yellow solid as the desired product (40 mg,

62% vield). MS (m/z): 557.8 (M+H).

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

IE); Chemical name Structure 1\/1[3;(321/2';1(11\51[2}:%)
(R)-N-(3-Fluoro-4-(6-(2-
methylmorpholino)-1H-
indazol-5-yloxy)phenyl)- ﬁ YQ
56 1-(4-fluorophenyl)-2- Q/ O 558.2
0x0-1,2- [N]\

dihydropyridine-3-
carboxamide
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Chem cal wearme10/0@1338ct ur e
(R) - N-(3-Fluoro-4-(6-(2- nethyl norpholino)-1H
1- (4-fluorophenyl)-6- nethyl

i ndazol

Physi cal

- 5-yl oxy) pheny1l) -
carboxamde BNN O O O O O 558.2

56 1-(4-fluorophenyl)- 2-

-63- Ex. No.

data M5(m z) (M+H) 57 PCT/US2009/050640

i ndazol

-63-

- 5-yl oxy) pheny1l) -
- 2-0xo0-1, 2- di hydropyri di ne- 3-

car boxamn de -

Ex.
No.

Chemical name

Structure

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

57

(R)-N-(3-Fluoro-4-(6-(2-
methylmorpholino)-1H-
indazol-5-yloxy)phenyl)-
1-(4-fluorophenyl)-6-
methyl-2-oxo0-1,2-
dihydropyridine-3-
carboxamide

HN'%O er@fO\F
Su

572.2

58

N-(4-(6-Cyclopropyl-

1 H-indazol-5-yloxy)-3-
fluorophenyl)-1-(4-
fluorophenyl)-2-oxo0-1,2-
dihydropyridine-3-
carboxamide

N= a [
HN, N. N.
Jeganet
F

499

59

N-(4-(6-Cyclopropyl-

1 H-indazol-5-yloxy)-3-
fluorophenyl)-1-(4-
fluorophenyl)-6-methyl-
2-0x0-1,2-
dihydropyridine-3-
carboxamide

N= a [
HN N. N.
YL
(o) F
F

512.8

60

N-(4-(6-((2S,6R)-2,6-
Dimethylmorpholino)-

1 H-indazol-5-yloxy)-3-
fluorophenyl)-1-(4-
fluorophenyl)-2-oxo-1,2-
dihydropyridine-3-
carboxamide

peSeatael
Jou

572.2

61

N-(4-(6-(2,2-
Dimethylmorpholino)-

1 H-indazol-5-yloxy)-3-
fluorophenyl)-1-(4-
fluorophenyl)-2-oxo0-1,2-
dihydropyridine-3-
carboxamide

572.2

62

N-(3-Fluoro-4-(6-
morpholino-1H-indazol-
S-yloxy)phenyl)-1-(4-
fluorophenyl)-4,6-
dimethyl-2-oxo0-1,2-
dihydropyridine-3-
carboxamide

571.8




0 00O O 572.2 58 N-(4-(6-Cycl opropyl- 1Hindazol -5-yl oxy) - 3-

fl uorophenyl)-1-(4- fluorophenyl)-2-oxo0-1,2- dihydropyridine-3- carboxam de
, - HN 4IwWoQ010010538 499 59 N-(4-(6-Cycl opropyl 1H i ndaz ®CTASR00:05)64@ -

fl uorophenyl)-1-(4- fluorophenyl)-6-nethyl- 2-oxo-1,2- dihydropyridine-3-
carboxam de HNits40 0 0 O

N-(3-Fluoro-4-(6-(4-
(methylsulfonyl)phenyl)- F 0
1 H-indazol-5- O—Q—Ny_Q

63 yloxy)phenyl)-1-(4- o Q 613.1
fluorophenyl)-2-oxo0-1,2- N 54 O 6’39\

dihydropyridine-3-
carboxamide
N-(3-Fluoro-4-(6-fluoro-

1 H-indazol-5- F
yloxy)phenyl)-1-(4- o Q
6*4 fluorophenyl)-6-methyl- OO }—Z\\:/)— 491.2

2-0x0-1,2- H o
dihydropyridine-3- r@ od0
carboxamide ™y

methanesulfonate
5-(2-Fluoro-4-(1-(4-
fluorophenyl)-6-methyl- .

2- -1.2- H

| Zoxo-l.2 °‘©‘N /N
dihydropyridine-3-

65 . i o 0 )N 600.2

carboxamido)phenoxy)- = T o Q

N-(tetrahydro-2 H-pyran- . \O)

4-yl)-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 iz 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 infected 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(hydroxymethyl)aminomethane (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
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loaded onto a column. Proteins are eluted with buffer B (buffer A plus 0.3 M imidazole)
and c-Met containing fractions are pooled together, loaded onto a Superdex®200 column
(Amershan Bioscience, Piscataway, NJ), eluted with buffer C (40 mM Tris, pH 7.5, 250
mM NaCl, and 10% glycerol).

HGF Stimulated Met (pY1349) NCI-H460 Cell-based ELISA
NCI-H460 cells (purchased from ATCC) are cultured in RPMI 1640 media

(Invitrogen) supplemented with 10% Fetal Bovine Serum (FBS) and plated (prior to
becoming 70% confluent) in 96-well flat-bottom plates at a density of 20,000 cells per
10 well in 80 uL 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 uL 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 uL 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 uM. 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 uL 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 mM Tris, pH 7.5, | mM
EDTA, 1 mM ethylene glycol tetraacetic acid, and 1% TRITON® X-100) supplemented
with Phosphatase I and II 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
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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 nM 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®)) is added to the wells of the MSD® plate. After 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 ICsq 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) ICso value (50% inhibitory concentration ) of Example 1 in this assay is 0.0352 uM,

indicating it potently inhibits c-Met phosphorylation in cells.

c-Met in vivo target inhibition assay

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
Matrigel™ 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% carboxymethylcellulose/0.5% sodium lauryl
sulfate/0.05% antifoam as suspension) are administered to animals by oral gavage at 50
mg/ke. 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 uL lysis buffer (RIPA buffer, containing 50 mM Tris-HCI, pH 7.4, 150 mM NaCl,
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1% NP-40, 0.5% sodium deoxycholate, 0.1% SDS, from Boston Bioproducts). A
FastPrep® Cell Disrupter (MP Biomedicals) is used to disrupt the tissue and lyse the
cells. Lysates are passed through a 20 gauge needle and transferred to a clean tube.
Protein concentration is determined by Bradford method.

5 Tumor lysates are loaded onto MSD® phosphor-Met ELISA plates and phosphor-
c-Met level is determined using the same protocol as H460 cell-based ELISA. For all
exemplified compounds the S114 in vivo inhibition values are equal or greater than 50%
at the dose of 50 mg/kg. For example, Example 1 is a potent inhibitor of c-Met
phosphorylation with an EDs, value (dose that produces 50% inhibition in tumor of 2.9

10 mg/kg, indicating it is a potent c-Met inhibitor in vivo.

Xenograft tumor models

Human glioblastoma cells U87MG, human gastric cancer cells MKN45, human

non small cell lung cancer cells H441, and human renal carcinoma cells Caki-1 are

15  expanded in culture, harvested, and injected subcutaneously onto the rear flank of
athymic nude mice. Testing compound is prepared in an appropriate vehicle and is
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 1 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.

c-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). 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 gastric
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val ue (50% i nhibitory concentration oft Exanple 1 in this assay is 0.0352

1..EM indicating it potently | nhi bi t§ c- phosphoryl ation in cells.
c-Met in vivo target inhibiti 4Ncel s (licensed from PHS,

over - express both human HGF and are cultured in a growth
medi a (Dul becco's Mdified Eag d| u sﬁjpp eferfsed with 10% fetal calf
serum and expanded. Cells are

sted and washed twi ce with phosphate
buffered saline and 2X106 cel re mi xed with equal volunme of BD

Matrigel TM matri x (BD Bi osci , Franklin, NJ), and injected

subcut aneously into the flank_@f nude mce (athym c nude, from Harl an,

| ndi anapolis, IN). At day 8 afteg! inplant, 25 conpounds (fornulated in 10%
acacia or 1% carboxymnet hyl cel | ul ose/ 0. 5% sodi um | auryl sul fate/0.05%

ant i f oam aswkugpensi on) are admi nistered to aninmals by oral gavage at 50
ng/ kg. |mals aJe lgacru[‘h f:ed at 2 hours post dose, and tunors are
harvested and stored frézen until needed. Frozen tunors are pul veri zed

usi ng notar - pastRéhs anfine, mbmﬂammdﬂmdrasy%pmpﬁ BOidy r @pnishiadlyselshtitubeda t ube

containing Lysing .Matrix D be icals 0 nd, 6001.1, L
yot o but eV A oreipen O R noiil o s Br # T2 e OBy by RS ot hacr
-67- 1°dA) NP-«HBh twd rﬁ%ﬁl@dbsumedte@cmeﬂhok}apﬁlmlamly/q1SDS§tHynsarfb@Qﬁfe | i

Bi oproducts). A F Pre D srupter (MP Bi o i.cal used to I srupt
the tissue ‘)ﬁﬁﬁﬂlyﬁv@ﬂﬁrég'é& grgino, (%r Yggo- %{If(lé’y’fﬁ‘&ss GYing ygorz"b gauge needl e
and transf emqb@lolinos-g1 wb@mient:ube. Protein concentration is determ ned by
Bradf ord net hod. 5Tunor |ysates are | oaded onto MSDO phosphor-Met ELI SA

pl ates and phosphor- c-Met |evel |s,<deLe}(mxned using the sanme protocol as
H460 cel | -based ELISA. For all exenpli{fié&d conpounds the S114 in vivo

i nhibition values are equal or greater Ran 50% at the dose of 50 ng/kag.
For exanple, Exanple 1 is a potent i rifii bRt or of c-Met phosphorylation with
an ED50 val ue (dpse t roduc s 50%in on |n tum)r of 2.9 10ny/ kg,

i ndi cating V erég % M@fﬁfg ?IﬁIPilSBlF‘Et?FPr YWenograft tumor nodels
Human gl i obl ast qifas gek Fs U87I\/G hurran gastri c cancer cell s MKNA5, hunman non
small cell 1ung gancer cel | and human renal carcinoma cells Caki-

are 15expanded it itth pethy, Plﬁ%ﬁq}‘eétye‘aethﬂn‘aoﬁph?lé’c‘f By iPyidedusl y onto the
rear flenk @he@thym ¢ nude mce. Testing conpound is prepared in an
appropriate vehlzR%I e and is adm ni stered by oral gavage when tunors are

est abl i shed (7- X igdysFagnder i npl ant). Tum)r response is determned by
tunmor vol une ne feT1:10 Hﬂ@{ cour se of

treat ment. Turm?ﬂ\éol urretcl}gﬁ?ﬁbl@trl onC( I\?&)ﬁ@lﬁn i bi° JPkgn blﬁs) % cal cul at ed
by conpari ngmaelmiiadyratiyhsCto a vehi cI e control group. Body weight is
taken as a 0 ity. The Conmpound of Exanple 1
denonstr at e(g%re@(%%ll‘alcge{ﬁi?a oagég‘%gatebleesfrai1 tetﬁr)l%é gntl -tunor activity in these nodels.
For exafpl e, when dosed at 1.3 ng/kg (oral (PO, b| dally (BID) x 35)
Exanple 1 is able tq cause 59‘V hi bitio

m/ Ko dose (PO it SeR PR BN ikt biort bl Me s bITRAR 15 g kg
dose (PO, Bhaeacf;%wﬁeramgé% zgmnwtdimethjfiaﬂmnb; oulopepgh ﬁﬁldyd: elﬁmalt}edubmmutbd tunors
and xenograft, nodels .c-Met o Lon is a c eat yr for many
Puman ¢ amor S TR ST GRS o BASTR BB BT IR st PR PR
pancreatic, head and neck (1, 2) c-Met activating nmutations in the kinase
dormain are inplicated as the cause for several tunors, such as hereditary
papillary renal cell carcinoma, childhood hepatocel |l ul ar carci noma, and
gastric -68- cancer (3-7). c-Met inhibitors from Pfizer denonstrated
antitunmor efficacy in many human xenograft tunors, including UB7MG GIL16,
H441, Caki-1, and PC3 (8). 1. Christinsen, JG, Burrows, J., and Salgia, R
Cancer Letters 225: 1-26, 2005.




52. Birchneier, C, Birchneier, W, Gherardi, E., and Vande Wude, G-. Nat

Rev Mol Cell Biol 4: 915-925, 2003. 3. D Renzo, MF., diyero, M,
Mar t one, WO 2Bt0/|@l1538Oncogene 19: 1547- 1555, 2000. 4. LeePCTHIS2000@m648U, Cho,
H et al. Oncogene 19: 4947-4953, 2000. 5. Ma, PC., Kijim, T.,

Maul ik, G et al. Cancer Res 63 : 6272-6281, 2003. 106. Park, W5., Dong,
SM, Kim SY. et al. Cancer Res 59 : 307-310, 1999. 7. Schmdt, L., Duh,
FM, Chen, F., et al. Nat Genet 16: 68-73, 1997. 8. Zou, HY., Li, Q uhua.,
Lee, JH, et al. Cancer Res 67: 4408-4437, 2007. The conpounds of the
present invention are preferably fornul ated as 15pharnaceuti cal
conpositions adm nistered by a variety of routes. Mst preferably, such
conpositions are for oral adm nistration. Such pharnaceutical conpositions
and processes for rep the sane are well known in the art. See, e.g.,
REM NGTON: THE §C| W@gm& eime Grmelamphyascuticathnaceepteig safl | eds. |
19th ed., Magkof wﬁéljel%mzngangﬁo 1d1rﬂ&ﬁﬁllmm%%n§zof'@gp%i"ﬁl%rﬂfohﬁ: ar arm-'l al are
general | y effective over a wde dosage range or exanpl e osages per day
normally fall within the range of about 1 ng to about 200 ng total daily
dose, preferably, il 1 ngto
50 ny tosfal dai I4 ]Télgg%ﬁlgql%lﬁggéégdu}%?gso? ziarl]lglgs %o % g@%ﬁf %:%%pg%/bﬁ%)%]g | ower
limt of thteerafbfowh@ramdi napyyeotrdyl.be nore than adequate whil e in other
cases still |arger doses nay be 25enpl oyed. The above dosage range is not
intended to limt the scope of the invention in any way. It will be

under st ood that & ﬁéeamnpmmdaécotdi@ m}mmsnm, acd plakhyceatitainpseenlddsald | | be

det er m ned 48 in the | | . of th el evant circunst ances,
i ncl udi ng ttﬁé ﬁ'g%/r in ls?%’ IBgmflr% Othtnhe'ylgﬁgié’ n route of adninistration,

the actiml conpound or corrpounds adm ni stered, the age, weight, and
response of the i vi dual patl , and the 30severit aﬂf the patient's

synptoms. - 69- gPpung aCCRr AP drt PHEPREPHFAEAIWACFRIFNC iR s H

or methyl; thereof, wh&einR*agmino, di rret hyl am no, fl uoro, cycl opr opyI ., pyridyl
optionally substituted with an am no substituent or 1-2 nethyl
substituents, pyrazolyl optionally substituted with tw nethyl

substituents, Zﬁrrqthe@e;ﬂi Al iafBoelifly @-Mhims 4-076E X'M{a%écfeﬁ?ﬁﬁéh? h&eBMhble salt
t et rahydr o- 2H- ran- 48‘)5{ am no (tet rgacg)/dro 2H pyr an- am no carbonyl, or
tS

a 1Ormrb5noltih?f9 yherginpsisiGHEH or Chire Rb and Re are independently
selected fromH or nmethyl; R3 is H or F; R4 is H nethyl,

pi peridin-1-yl neth¥l , m)rphol i n-4-yl net hyl , }\)]yrazol 1- 15ylnethyl; R5 is
H or F; and he compound according to Claim 1 wh1ch is N-(3-fluoro-4-(1-methyl-6-(1H-

pyrazol-4-yl)-1H-indazol-5-yloxy)phenyl)- 1-(4-fluorophenyl)-6-methyl-2-oxo-1,2-
dihydropyridine-3-carboxamide or a pharmaceutically acceptable salt thereof.
20
9. The compound according to Claim 1 which is N-(3-fluoro-4-(1-methyl-6-(1H-
pyrazol-4-yl)-1H-indazol-5-yloxy)phenyl)-6-methyl-2-oxo-1-phenyl-1,2-

dihydropyridine-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 Claims 1-10 wherein the particle size is less than
10 microns.

30



Xis CHN, CH=CH, CH=C(CH3), C(CH3)=CH, C(CH3)=N, N(CH3), or

C(nmor phol i n-4yl met hyl) =CH, or a pharnmaceutically acceptable salt thereof 20

2. The cowpaorbiagssording to Claim 1, or a pharnaceuti caCrusawompicabl e sal t

t hereof, wherein R2 is am no, dinethylamno, cyclopropyl, pyridyl

optionally substituted with an am no substituent or 1-2 nethyl substituents
pyrazol -4-yl, or a norpholin-4-yl. W) 2010/011538PCT/ US2009/ 050640 - 70-

3. The compound according to Clainms 1, or a pharmaceutically acceptable

salt thereof, wherein R2 is am no, di nethyl am no, pyrazol-4-yl, or a

nor pholin-4-yl. 54. The conpound according to Clains 1, or a

phar maceutically acceptable salt thereof, wherein R2 is pyrazol-4-yl.

5. The conpound 1@0cz%ﬂdragcehﬁca@b@hmm%né@mﬂﬁsnag apéwp@&m{t@maaishyn&%ept abl e
salt thereof, wherein R4 is H, thyl, or norpholin-4-ylnmethyl. 10

6. The cowﬂ&@ﬁ@ﬁca@t@aﬂadmaﬁ%t&e @ltath%@ofla-nd PhRIMECRSH rsrsettabicgamerac cept abl e
sal t thereofjMetifleRd 15 H 7. The conpound according to
Clainms 1-6, or a pharmaceutically acceptable salt 15 thereof, wherein X is
CH=CH or CH=C(CH3). 8. The compound according to Claim1 which is

N-(3-f1 upro-4-( )]r.lf‘HJ heny1) - 1-(4-
fl uor ophenyl) G%Pre”%hlg%&ﬁ%aﬁ%f&%emﬁyéaﬁ%r ﬁé} e(])d)pf;r/ %%%%(h:rzlasrsbﬁ%gf%ég or a

phar maceut i @a¢dr ybraxst@pt@,tm@r@ml tarchie remlfca@&r pancreatic @anc¥h eaclaapau mdck
according t

N- (3-fl uor oOaﬂce(’%lered]‘%%a@h%rﬁ?“a¥ SO SFRop) MfiEood dsppecBulit SIS PR M) - 6- net
hyl - 2- oxo- lgapﬂmemyﬂcenhnz-mmrhq/ldbmpmrmgjadn&mgtenmgﬂocaxmmrdﬂ m)neea o;ﬁlmhmaceutl cally
accept abl e sa& i 2510. T e corTF gd ﬁgrdl [}]1g o Clainms 1-9 wherein
the phar mac&GHTEAM eﬁ NCPEABT & asempo et PoWdte salt. 11.
The conppungshags@eiititaingadceptiBlasam@hckecf0 wherein the particle size is |ess
than 10 mcrons. -71- 12. A pharmaceutical conposition conprising a
conmpound of Clains 1-11 or a pharmaceutically acceptable salt thereof, and
a pharmaceuti calily sacagpl@bifRng 8f Claiis 1- 0 brugilarice@xailPiceftabldkit. A met hod
of treating cancer selected fromthe group consisting of |lung cancer,
breast cancBfreoldsy seatt Ardieaiitér , renal cancer, pancreatic cancer, head
cancer, neck cancer, hereditary papillary renal cel | carci nonma, chil dhood
hepatocellular carcinoma, and gastric cancer in a manmmal conprising

adni ni stering t d3a memparnd of anBaanagputiselbrrceenigbiorshthoate agcpebing wenwnount  of
a conpound gf. 0@@}’2111% 1 g%rr{ﬁeﬂitﬂé‘[r&'{m&t @p&gggrnnceutl cally acceptable salt

t her eof . A conpound any of Clainms 1-11 or a pharmaceutically
accept abl e salt thereof for use as a nedi canent. 1515. A conpound or a
pharmaceutically acceptable salt thereof according to any one of C ains
1-11 for use in the treatnent of cancer.



