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[ 0001] This application clains the benefit of United States provisional patent
appl i cation ‘ﬁgﬁﬂ’é‘/ﬂss‘éﬁ’/ 763,712 filed on January 31, 2006 GIHiISEN7P®2T2ncor por at ed
herein in its entirety. BACKGROUND OF THE I NVENTION 1. Field of the Invention
[ 0002] This invention relates to kinase inhibitors, pharmaceutical conpositions
containing the inhibitors, and nethods for preparing these inhibitors. The

| dnase inhibitors of this invention are useful for the treatnent of

inflanmati on, osteoarthritis, rheumatoid arthritis, cancer, autoinmune
di seases and ot hdxINAYEANHIBFEQRAAND MESEHRS OF USESBHEBEQI of the state of

the art jpoSI§s] A NUTRE apdficdtllh Oflhitns a0 BEMIR S UARHEAAIY y,greogiokmoqsgwnﬁve been

associ at ed Wi th the overproduction pro-in armator ki nes

cyt oki né®Pligation gambgr 6¢(7e3. Ak filedl ﬁntJ@dlaﬂb3l #9686, wich eﬁsmsorp@r@teéﬂleeﬁuphalts( TNF- a),

i nterl ewgtiftyl beta (1L-113), interleulcin 8 (1L-8) and interleukin 6 (IL-6).
Rheumatoid arthritis (RA) is a chronic disease where TNF-a and IL-113 are
inplicated in the onset GACKERPUNRIQE THE INVENEQN ogr essi on of the bone and
joint degt ruqt,blgrbfsg@fh%hbnt his debilitating condition. Recently approved

t her ape treat nﬁgts for, RA have included soluble TNF-a_ receptor, (ENBRELTM
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that r e@nthatxe,s:ahdsm aymhhmmeshmmés phaditet eyokiaé-npdatdddiscasa¥rt ory croki nes such
as p38. J 0004l P38 (.als n CSBP or RK) is a serine/threonine

m t ogen- iact i \;"ﬂa‘ei—elg g"m OPth fale of the PK) that has been shown to regul ate
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nmonocyt €87 fdakave)inclyded éPIUblesmm@CCEQQﬁENEB@LWS&f@lﬂ) 1 rmePtOﬁ@n%ﬁmstl me it

was showANARINIASHVAPK 4@ Sretnfedld vastk | hatoRstkRY: 8} RSty @2Mhkik NRSRclitk I €sponse

toa W 29(07/ 08964 PCT/ US2007/ 002272 2
cytokines to bind to their natural receptors. Alternative methods for treating cytokine-

mediated diseases are currently under investigation. One such method involves inhibition of

the signaling pathway that regulates the synthesis and production of pro-inflammatory
cytokines such as p38.

[0004] P38 (also known as CSBP or RK) is a serine/threonine mitogen-activated
protein kinase (MAPK) that has been shown to regulate pro-inflammatory cytokines. P38
MAPK was first identified as a kinase that becomes tyrosine phosphorylated in mouse
monocytes following treatment with lipopolysaccharide (LPS). A link between p38 MAPK
and the response of cells to cytokines was first established by Saklatvala et al., (Cell, 1994,
78:1039-1049), who showed that IL-1 activates a protein kinase cascade that results in the
phosphorylation of the small heat shock protein, Hsp27, probably by mitogen-activated
protein activated protein kinase 2 (MAPKAP kinase-2). Analysis of peptide sequences
derived from the purified kinase indicated that it was related to the p38 MAPK activated by
LPS in mouse monocytes (Han, J., et al., Science, 1994, 265:808-811). At the same time it

was shown that p38 MAPK was itself activated by an upsiream kinase in response to a



variety of cellular stresses, including exposure to UV radiation and osnotic
shock, and the identity of the kinase that directly phosphoryl ates Hsp27 was
confirmed asWRBEPRAFCi nase2 (Rouse, J., et al., Cell, PSFAS20p30023727.1037).
Subsequently, it was shown that p38 MAPK was the nolecular target of a series
of pyridinylimdazole conpounds that inhibited the production O TNF from
LPS- chal | enged hum = ‘'naonocytes (Lee, L., et al., Nature, 372:739- . 746).
This was a key discovery and has |l ed te the devel opnent of a nunber of
selective inhibitors of p38 MAPK and the elucidation of its role in cytokine
si gnal i nyriepoeDs ivtar sgessow iktlading erresuintp (WY Iredipirmandodsnp s apd thdBo, 8),
each encdady By o ieREHAL BirlHSnol bR il sl edca%w Byved in
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part of a cascade of signaling events that lead to t %nt hesi s and
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transcri 1on f g i Agent s that inhibit p38 PK have been shown to bl ock

the pro bﬂeﬁ fad therrlycidating obitt tolfol yikineedenalingNF- 2, |IL-6, 1L-8 and
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fibroticl08P¥eases AblkErlsaikapun msc Ablesominisr ¢ BTdsings Kinasq gt istexgressqd) in dj n.

| nvest . ,he%)ﬂépméﬁb“t(eﬂl ahd Q8 inkpiiedNa e %@Wﬁﬁ%ﬁ %&‘Qfgnmseﬁﬁxd Rintts nfhddify %Cy Of

GLEEVEC(r maFE ci pn- nrdi at ed nodel Iung%“k rosrs in mce.
et g evHIGRIE Bl Fkait N30 ah R dap ot Jecgmin GABL). Transtormaation

2007 10891@4&%6{{'11 UB2 A diREs2R tramil&;daa&l Tﬁé“&laéssgm kfﬁﬁ’léﬂelgﬁ Ehl ﬁm,%)sl omS. haﬂfﬁé hgr
recept OI’ I’OSI ne nase e ot he ce S | C as een
shown to® aty iy OP%#%% A %ﬁ%‘@{%‘ééﬁ‘&ﬁ ﬁgﬂ?ﬁ‘?r’rﬁf Wékﬂoé‘&tcmteéﬁ%ﬁ“b‘bol etin-1
results chmm aimlmmphonrafehﬂ nGD]EEVEG@K IaBaS@odﬁniBIIﬁaﬁileﬁKva’iﬁQ i€ eqjdtehs ina

signal t Peess i ch ear he i,nter
endot hel {ng P%? ls ?uq%lﬁlao%sﬁel I'a eazu(%ﬁ]dr Pgﬂeél 5 8‘9 'F\%T ébf}ffitacﬁqlt ating
t he mat ud4t103n- 1@B7hewnsa dr@g hedbdsbme dhy stigsdird of The foadtiodesihgivpst @hdis 2, on

t he ot he agoR . | el n- N TEK and
di srupt s£%£g§g é%gcglggﬁ ??\/él soﬁ%l er r%&:ctah‘%ﬁ sg&l&%?@’ﬁ@%llr?éjgﬁ%%g @g%rg%‘) Tie2 is
up- r egul @mess (HSTunor angMyeni ¢ vessels (Trogan, E. Br. J. Cancer, 1998,
77:5146) t her e BVdvEIRN I "

hemat opmog‘t?ﬁc cangreﬂrez %é S@Eh%Fﬁﬂ Obfaftg% Bllrlfgg)r @IW 5%56%% g{%&ﬂbgé% Suda,
T. et alby st@onlpting §B4Abh pghway a0¢ lgad tprmempliplogisal l:hangtssmp@ssvdabﬁﬁbmse,l n
cancer, ﬁggrﬁgm%&ﬂmaﬁh%w Y thd FRhbSALLOE ﬁ&og.l[ WRIES K gt ol d

arthrltls @%}'O“aSIS and t progression o tron dri
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5505 . 1005ERYB it Plap @Y m At PR BBRBRor T, e2 i n & mouse
col l agen-induced arthritis nodels of RA. Therefore, inhibition of Tie2 could
provi de a beneficial effect against proliferative and inflamuatory di seases.

[ 0009] Several other kinases have been inplicated in the progression of
proliferative di seases such as cancer. Anong these, nunerous Src famly Menber
protelns have been shomn to play a simlar role as Sm and may prOV|de paraIIeI
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WD 20071089646PCT1US20071002272 4 [0011] Vascul ar endothelial growh factors
and their cognate receptors, for exanple KDR (VEGFR2) and FLT1 (VEGFRRL) are
key regul at oVQ2¥/0%8Yi ogenesis. The protein therapeutic FFHF2RVAEIENG has
shown prom se in colon cancer and works through the VEG-R pat hway.

SUTENT/ SU11248 (sunitinib malate) (Pfizer) is a potent KDR inhibitor and has
shown prom sing results agdinst G ST and renal cell carcinonas. :

[0012] Peri pheral bl ood monocytes (PBMCs) have been shown to express and
secrete lpro i nfl ammat ory cytoki nes when stinulated with |ipopol ysaccharide
(LPS) i nl0®P8lr 0. P38TERHealsPtkmosmesss TierZaris |apothen edecpint dyrefife Kinasthexpr@Bis ar e

pretreat @rq?f%'%ﬁdoillx@ﬁl SARHHISa s ek PEholvi @g:lzglﬁ ﬁié 19% orgghclsf) Srid Kifding of- . . €t

al., Int nmunophar macol ., 1988, 10: 835 |cac of p38 F nhi bi t ors
in ani mathe fadel @gequqﬁmrlamﬁﬁ%rryawpmwrwagmppﬁﬁlﬁ ’é‘&aﬁlfndqm@;@f i1 iaafh of the

under | yi Reufeahanksais ):rai’x‘d?fu@tlibrf: Qb s GRHRUN tapf;&t?s ttb em@(fhfaféc Eheo fntérgﬁﬁﬁ

inhibitors. The rol'e of p38 in the response TNF has been
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and | L- 67¥oREe apssion i Aagtopoepn- 1 & 1 ehisept angipgergsis (Mlaisgnnicre 58) |
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many di s r ver, product
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nodel s. tors of p how positive e S Inanu standard
ani mal nsdpdnsibbf for rafrﬁlahﬂwmmsnonob tnelperg drien bplnewgelned Ngh;elefdmaatidmr and 3

(Jackson r by Rharagol %;Q?er .
adj uvant{elcn uc&& art hlr'lln’t |(2 ggaag (Ar s Rhew%gr? Artﬁ&i (5 %Qusn’llsrga%OOO,
43: 175- 193posipfge the pathqlpgic trolm of Tig2 irpp anonse epllagenpnduphé nnhlétlsglget,ﬂels of -

279: 1453g A4 6lnerefaRdinh8hif GOSETRD cbﬁlﬁéb?@xﬁd@é‘%ﬁe%@ efBctld {gsngméﬁfe&%é bhkori, T.,
et al., Eur. Pharm, 2002, 451:327 | ecul es that bl ock the function of

p38 havelPbemmainy fife1sss-be ef fective in i nhibiti ng bone resorption,

i nfl ammafgoes) and S¥vBRI otiRUREsAHivé BEdnamphikaon 1DaRgHoRBIIAl BGSifelaByt hese
ani mal deI S. 801214 Thus, a safe and effective kinase_inhibitor would provide

a neans Tigeaste APEQra t ATGRR RIS RIENGrAY: Stealimily ‘i"é’gh?raPréff“lﬁyh%dﬁP‘&tl on of
one or rTﬁmﬁvrktonﬁlaytS‘a sipflad pglk Nisesrd aind Oy pRAi@Nparalgll digal %rpamu\ka&s @atih®n nunber

T 0 25 R D OB e TR BB A L, Rt hese
Lck and Hek. Lyn and Hck have been implicated in the progression of B- cell acute
lymphoblastic leukemia (B-ALL), a hematopoietic cancer of B cells (Li, S. et al. Nat Genet.,
2004 36(5):453-461). ' ’

[0010] The Eph (erythropoietin-producing hepatoma amplified sequence) family of
tyrosine kinase receptors binds ephrins which leads to numersus celiular processes. Ephs -
appear to play a role modulating tumour cell adhesion and motility and invasiveness, and
some evidence demonstrates an active role of Ephs and ephrins in neo-vascularisation during
pathological processes. The Eph A receptors are over-expressed in lung, kidney and gastric
tumour vasculature, and dominant-negative, soluble EphA2 or A3 proteins have been shown
to modulate tumour angiogenesis and progression in vivo (Lackmann M. et al., JUBMB Life,
2005, 57(6):421-31).



5 substituted indazol e derivatives having a substituent at the 5-position that
contains a pyrazol 5-ylurea group. Exanples of such conpounds i nclude the
conpounds of WERYHH%Y 94 and 138 in which the Ni substi tP&ddS20040R2¢8pect i vely a
met hyl group and a 2- hydroxy-2- nethyl propyl group. [0016j1t has now been
found that conpounds having particularly desirable properties nmay be obtai ned
by selecting the primary al cohol group, -CH2CH2OH, as the NI substituent, and
a particular substituent at the 5-position containing a

3-ten-butyl-1-p-tol yl-11-/-pyrazol -5- y1 group. SUMMARY OF THE | NVENTI ON

[ 0017] Thi0911]nv ent i vascplroendddwlisbgnowtin de:térh and ithefvi dvighate neceptorsidbeeidanses and

ki nase- npfix: n C ct

angi ogene5| s or Lfdaﬁﬂ%?o(ﬁ%‘éeﬁrigﬁ)o;n}g%g Egm Bors gjt%‘?‘?%ngé%% it’r%&m

t her apeLﬂlﬁl@palj@n@lyg fleAaﬂ‘B‘é@sI@s shhwh wamlsbentqom mcbyanmworksmbmughdhe of

ki nase s | S I E{ﬁb ]In one
aspect, Yﬁgglknven‘?%{)%?%w @ﬁgggt?%npoun?%&%ggg?{ﬁg g\lnﬁg)?%gloowlor
a pharr’ra@élthaﬁé]%ﬂwlypf&%%m ®Bplts againgt @Fﬁ‘r@é‘frem)@ﬂd)larﬁeommound may al so be

descri begopy t he Cﬁk@iﬂa&aibls&m Lodyied @BMBY LY deen shown t d
p-tol y1- lH-n%{razoI 3-(5-1 ﬁc?&%sg Z(2- hydrox °W’?1°6Xpressua%d%ez°“7 5-yl oxy)

benzy purBainfgapatery P iges yiliay SE‘W@“&‘?S‘(%DHHJOB?IYMWWCIQ (LPRhdn vitger oV3% pot ency

agai nst xﬁﬂibﬁt@fsrbfﬁ&bxﬁ@stﬁ&kthﬁ el WhAPBIVICs WasprebsRld4eith htlcohpeurti |pHQf| ity of
ound in WhICh the NI substltuent is replaced with a

t he corres 0
phosphatté? g‘ Hg}‘)%ﬁ (ser frfrt- &t 2l bepemniernacal,dPEs. Wr%ér%“bf Thaagni t ude
gr eat er efhaaa:yt batp38finhibiors CPanifdl Ghodety BE lidfldmmdtbys dist42e mm@m@@bdoan Formul a

as” domor G PUERIRE P ik T G erG PG roaheh Ered BrEBtie O SBERA B4PS has | VO

2007108 %ahbRoEL U52001E fbﬂ')ﬁﬁ?.i?x?the response of cells to IL-1 and 'I'NF has been investigated in a
number of cells systems relevant to the inflammatory response using a pyridinyl imidazole
inhibitor: endothelial cells and IL-8 :(Hashimoto,' S., et al., J. Pharmacol. Exp. Ther., 2001,
293:370-375), fibroblasts and IL-6/GM-CSF/PGE2 (Be.yaert, R., et al., EMBO J., 1996,
15:1914-1923), neutrophils and IL-8 (Albanyan, E. A., et al., Infect. Immun., 2000, 68:2053-
2060) macrophages and IL-1 (Caivano, M. and Cohen, P., J. Immunol., 2000, 164:3018-
3025), and smooth muscle cells and RANTES (Maruoka, S.; et al., Am. J. Respir. Crit. Care
Med., 1999, 161:659-668). The destructive effects of many disease states are caused by the
over production of pro-inflammatory cytokines. The ability of ;;38 inhibitors to regulate this
overproduction makes them excellent candidates for disease modifying agents.
[0013] Known inhibitors of p38 MAPK are active in a variety of widely recognized
disease models. Inhibitors of p38 MAPK show positive effects in a number of standard
animal models of inflammation including rat collagen-induced arthritis (Jackson, J.R., et al.,
J. Pharmacol. Exp. Ther., 1998; 284:687-692); rat adjuvant-induced arthritis (Badger, A. M.,
et al., Arthritis Rheum., 2000, 43:175-183; Badger, A. M., et al., J. Pharmacol. Exp. Ther.,
(1996) 279:1453-1461); and carrageenan-induced paw edema in the mouse (Nishikori, T.,. et
al., Eur. J. Pharm., 2002, 451:327-333). Molecules that block the function of p38 have been
shown to be effective in inhibiting bone resorption, inflammation, and other immune and
inflammation-based pathologies in thesev animal models.
[0014] Thus, a safe and effective kinase inhibitor would provide a means to treat
debilitating diseases that can be regulated by modulation of one or more kinases.
[0015] International patent application publication number WO 2004/078116

discloses certain compounds as kinase inhibitors. Amongst these compounds are certain N1-



6 been found to be a significantly nore potent inhibitor of Abl and Tie2 than
t he conpounds of Exanples 94 and 138 of WO 2004/078116. Furthernore, the
conpounds of WERYHH%EY 94 and 138 of WD 2004/ 078116 do ndCTAEIWEER2ZE primary
al cohol group that can be derivatized to afford a prodrug. [0022]1n addition
to conpound of Formula. I, the invention also includes pharmaceutically
acceptabl e salts of the conpound, and sol vates of the conpound and its
pharmaceutical |y acceptable salts. [0083] The phrase "pharnaceutically
accept abl e" indicates that the substance or conposition is conpatible
chem caldupstinigd drdazolr |dG01'a§!gﬁs:MVIil}g vbubistitaet @ﬁhmi—p@ﬂ@m@ﬁ@@@lwmlﬂg a
f or mul at r e pte”

3 ORrea2QA00" ELAG @?Hmch%h@@u{ﬁseﬁh"me e

refers to”an as$S0Ci at | oh one or nore so s and a
conpound!38f in h@lﬂh\tbfhtmorsubmbIlesrewects‘(ﬂlwawmth%eﬁrolﬂmraﬂﬂs%lZrb&fbeXY-acI ude,
but are {ohyl k)}dpyi g&yup0. - water, isopropanol, ethanol, methanol. DVSO ethyl
acetate, acefic acli d and et hanol ani ne. - The term” hydr ate" refers to the
conpl ex MAMIe t he 1Basnont bae|fernd) that compereds hayig partisslesy desitrbleopranestiper

aspect , hiebOLRERRE bl @M@&iﬂgQﬂe ?ﬁﬂxltydaqéohbhgr ?Q@izcﬁaém%@dipiubg@ﬁxgﬁtl al in
t he manuf acture of a nedicament for the treatnent of ki nasenedi at

condi t i FRYFPAEGHATRPSUYcbRdhe ¥-PsLioR spntaiaped -ty bBdely -1 Hwerzeb - provi des

a met hodylgfodp. €ating or preventing a kinase-nediated condition, conprising

adm ni stering a conmpound o effective to treat or

prevent said ki-nase-rnedi a%gﬁﬂggﬁﬁ?ﬂ FWﬁéH provi ded herein are

proci rug@®oof] t he cmmcinm'uai pr@idas| eorhpoun@O 2t inkibil Fklirﬁdbﬂ.lglord: kimseoapbund t hat
solvol sis tn the

may be onvert der SIO copdi ti.ons
Spuci i e e g ot AP SAE Rt B AR 0ubbyy or oup
of the - coojfermibnof Sudhi ®mpmuadﬁ hor wiity e thkgapeutit iageds for dlseases that can be
treated by the inhibition of kinase signaling pathways. :
' DETAILED DESCRIPTION OF THE INVENTION

[0018] In one aspect, the invention provides a com;ﬁonind having the Formula I:

F
©y§ N
] T\b;;

N
K—-OH
I
[0019] or a pharmaceutically acceptable salt thereof.,
[0020] _The compound may also be described by the chemical name 1-(3-fert-butyl-1-
p-tolyl-1H-pyrazol-5-y)-3-(5-fluoro-2-(1-(2-hydroxyethyl)-1H-indazol-5-yloxy)benzyl)urea.
[0021] It was found the compound of formula I has improved potency against certain

kinases. In addition, it was observed that the solubility of the corresponding compound in
which the N1 subst‘ituen:t is replaced with a phosphate ester group of formula -
CH,CH>OPO;H is several orders of magnitude greater than that of the compound of formula
L. Thus, the compound of Formula I possess a unique position for creating soluble prodrugs.

More particularly, as demonstrated with test data hereinafter, the compound of formula I has



as a prodrug by converting the hydroxy group into a group such as, but not
limted to, a phosphate ester, hem succinate, dinethylam noacetate, or
phosphor yl oxXy#eti)$%30y car bonyl group, as outlined in AdVAAEEEOPPI2Del i very
Revi ews, 1996, 19, 115. Carbamate prodrugs of hydroxy groups are al so

i ncl uded, as are carbonate prodrugs, sulfonate esters and sulfate esters of
hydr oxy groups. Derivatization of hydroxy groups as (acyl oxy)nethyl and

(acyl oxy)ethyl ethers, wherein the acysé group may be an al kyl ester optionally
substituted with gﬁoups i ncluding, but not limted to, ether, am ne and

car boxy|been fauhd 9 bihe sigoifighatly mere potenhinbihitor REARL4d Tiedihgn the compepdforfaci d

est er asE)Qﬂéférs'Qb%ﬁd a@gxﬁw@ﬁﬁo@m@ww&{m@% E’Jreﬁtruuessopéxa&ﬁw& mﬁﬁ are
described in J. 996, 39, 10. More specific exa

2007 10896AGPNQUSRHI7EbUL Y potmasHst A geimaEp RIEEEAGO T 18 Hy rEFFAECOm of ¢ ho
al cohol gfHeippWakdy. @ group such as (Cl C6) al kanoyl oxynet hyl ,

1-((C1-C6 Ikanoyl oxy)ethyl, 1-nethyl- ](é( Cl- C6) al kanoyl oxy) et hyl ,

(Cl- co) dPWttycar b y?‘ %ttﬁyFmRP‘(‘Eﬂ! e6) &¢ r BSnVERHOTD rAdsoh ipClagdesc noyl
(C1- C6) hkanR¥hticaBy ala&dp@e(bﬁ sdlis QG the @Bﬁ)ﬁbundaraﬁ&l a6hte@BE it EdnbIAA M, itsOr

a- am noagyl -aanin ere each a-am noacyl group is independently sel ected
fromthé’iﬁ%‘?aﬁf*‘éﬂqaﬁ g‘é’m"’\#’T git%-- ami no acids, P(0)(OH) 2, -P(0)(0(CL-C8)alkyl)?2

or glycqesis)(the rmadi giahser qaiﬂmadagudanlgmdcbﬂaﬁleﬂﬁﬂc&bat&f thaat hycd rsawémcgr@up of the
hem acetal farmaf a carﬁ]?h%ﬁra?ag%, 030] Therefare tﬁ t 0 .anot her
aspect, PRROPHER dhC Ort HEIG9s! W‘;ﬁ ¥ £ e6fm§regbe ound of
For mul a domipfisinh@ fomnulhtia, uﬁcb,‘oﬂhe mamaehl balﬂglﬁhatkd)ﬂlel’dmt}i reatnment with a conpound
accordi cl ai f Bu Ki medj at ed cbndj tian. i e

enbodi n&ﬁ?ﬁﬁt he pmod?ét}ﬁal S r%erﬁh%sa%aatsseo.cbarlé’arcffg?o"f‘gﬁ’é I‘%’eanF o% Eé? Sﬁ@ﬁ’éct t he
present molvents aml pr eomplend sofnibe Hodentibng rEaarhpigs 06 rsofyewnty ghati f@gmasolvates
ki nase ALAL S GAA bl 0. GubPHUBlopthd el AN DML Bodrate,

conprising adm nistering t a .conpoun in an
amount edcmcw@,eanﬂo‘:thwmmm Eh@te@nt"hs'énatﬁ" Kﬁf«?ess@ the dpapley V@@rmﬂlpusekvenﬂ n one
enmbodi MegLecliff W:Qdr ug i s a phosphate prodrug. [0032]1n accordance with
anot her as ect therefore, the present invention provides 2- (5

- (24( 3- (18939 t - butAdconding tt(b lappther aspect, the present invention provides the use of a

H pyr az ol gnpiobkd bE F8RA AT LA Yhe miAmithdRleWhRe@therk bR 2Rhmlendlof h a4k -

di hydr ogeﬁghos phate, or a pharnaceutically acceptable salt thereof.
[0033] wperieied V\ﬁ’wq{b‘ntadnﬁémblound ‘by theory, it is believed that the phosphate

ester copppénd f ungtineifer aspet, IOLIhS ;siéségt frventidie pEiides S aleioadoDtreataigy oRl cohol .
[ 0034] As descri bed herei 0, t he hat . ester. of .the cgnggn%ngflpgmﬁgrpul a l
has  beerP PURIDE f P HBSERee Lo AP B GUr BT fyop

in an amount effective to treat or prevent sa1d kinase-mediated condition.

[0027] Also provided herein are prodrugs of the compound of Formula I.

[0028] - A ';prodrug" is a compound that may be converted under physiological

conditions or by solvolysis to the specified compound or to a salt of such compound.

[0029]) The free hydroxy group o_f the compound of this invention may be derivatized

as a prodrug by converting the hydroxy group into a group such as, but not limited to, a

phosphate ester, hemisuccinate, dimethylaminoacetate, or phosphoryloxymethyloxycarbonyl

group, as outlined in ddvanced Drug Delivery Reviews, 1996, 19, 115. Carbamate prodrugs

of hydroxy groups are also included, as are carbonate prodrugs, sulfonate esters and sulfate

esters of hydroxy groups. Derivatization of hydroxy groups .as (acyloxy)methyl and

(acyloky)ethyl ethers, wherein the acyl group may be an alkyl ester optionally substituted

with groups including, but not limitéd to, ether, amine and carboxylic acid functionalities, or

where the acyl group 'is an amino acid ester as described above, are also encompassed.

Prodrugs of this type arc"described in J. Med. Chem., 1996, 39, 10. More specific examplés



[ 0035] A "pharnmaceutically acceptable salt,” unless otherw se indicated,
includes salts that retain the biological effectiveness of the correspondi ng
free acid orWB3¥d'He4% he specified conmpound and are not RGTASEYIBRRTZy or

ot herw se undesirable. A conpound of the invention may possess a sufficiently
acidic group, a sufficiently basic group, or both functional groups, and
accordingly react with any of a nunber of inorganic or organic bases or acids
to forma pharmaceutically acceptable galt. Exanples of pharnmaceutically-
acceptabl e salts include those salts prepared by reaction of the conpounds of
thi s i nvistidesenipcement of therhyidragen gfogant theaglpehoberaw witbeggatre sidses (Guch salts
i ncl udi ngyy aﬁ%oyﬁ@@ﬁ'rdeﬂ{?lt ed(d, 0c6)auﬁo§io%§)eﬂ@yril%wu{ 16§C,-BLatkhhRSS)ethi, T 1 L es,

bi sulfltes tes, nmonohyd ro%ﬁ Ehos hat es,_ di hydrogenp hosphat es,

met aphos@h k%(y?IB @Wtb%l i @e)@lkomﬁﬁli’%@mm@aﬂa@s AREEIRPHS |
pr opi ona&gSc gpa&% b ta@;a ol G HBCSE  or a%&ana!&c@i &S
capr oat es, W 20071089646PC 8200 2 hept anoat e5, propi ol at &s,

oxal at esamingheyhawhere @@bcmﬁanwcylsmp as esdepsedmﬂat ssiectetlufremathe spaturally

Tal eat s ol Wi Thadfl R7CBARNICH ORALOTLERDEBZ 0385 Al LRRERZARLES:

met hyl benzoat & I ni trobenzoat €s oxybenzoat es;
pht hal at &em theemonak afq hyadmwhs@uppﬁ?hsthe@lacqaﬂqbfwmatfetcatbebydrpﬂqbnyl pr opi onat es,

phenyl bujgesef es, CIfd@bRS acd AGLAIEMoter Qyﬁy&? W%yénggrﬁlgntlﬁ %’G@ildla@;h%%se
tartrates, net hanesulfonat es, Eﬁo panesul fonates, apht hal ene-1 -sul fonates,

napht hal 8ha-Prodib o fapepowddoErreliades. B ﬁé@“ﬁa%irﬁglf@ megiepmenidfasfthe hi s

i nvent i ofedf¥nt az&hugleboﬂ%and hatbr@ing BCiigihft 1061 RaRineseMb@hiéd doR@itieamnpoynds of

this |nvent|o I I ar tri-salts in a single conpound.

[ 0036] | f MRE n%e\‘?& l&im%ﬁ‘dp‘io Tug 15,2 BROSPPE PEREEYS ed phar maceut i cal |y

?ccept ab[olmss]al)t ey h&)tlﬁﬂ’r%k?é&ﬂﬂﬁ%’pﬂmﬁé StNenélbh ﬁ)rdsliﬁadiwddrﬂétﬂd)d 6b|t&atéﬂg ]@he art,
or exanpl e; t reat nent the.free base w n aci di c_conpoun r

il o BIRHHBE TSRS FOSOY i Gomeoi Wb & SoRR By S Crp

sul furi Ccmpxik;ngwadmmteamgdg: rqiﬁmﬁﬁlFmpnodn@mmh acndpddna dfiHoenularl in doharfdun®r gani ¢

aci d, suc&ec%%e gcetl c_aci dnt sn%l el c_aci a,teds ni c.acid aci frmaric

acid, mafonic actd: pYriTt e mesfaied o8 HlongI198B? f%ga‘%nam N Pfc acid,
a pyranoslmﬂosphate@redmb as gI ucuronl c acid or gal act uroni c aci d an al pha

hyar oxy fih ouaN BcGhbkls B tholer LLEHLerRE e AATHAT pANED. 25

aspartl c ac ut arnic acld, enzol c acicd or
ci nnam c (aGrd3- (%rtez;t:btﬂtmhlw-talyﬂd Iémhzoéé phﬂﬂ%netbml)ﬂeﬂnmo-@bm@xm-lff-

et hanes dagaina A affsckenbidsd 8PP Bhdfral Bk SaLiia. SATRRURE [ an act d

the desired pharmaceut acce epar ed y any suitable
met hod, 1¥B33kxanpl Withgyt wishimgrie ke befnd %eﬂwrarelta%bdmmd thap theiphosniatsi esteor

Or 9ani ¢_BesfounEXBERbAPa rdlirh @l trd QP GRHe SRty kst de those formed wi th

al kali and _al kali ne earth s such ium ‘sodium potassium barium
and cal clU93f#] Exanpfedessrided,nersh. doeopipspnate 5%%0%%@@%%9%1’0%&1 &byl e,
amoni Unpedh fo@izy BB paidul gdbuaamgmtym 2- hydr oxyet hyl ammoni um bi s( 2-

hydr oxyei@%mmmgmqhghen I etaﬂyl benz gln i ben %get hyl enegl am ne, and the
i ke sal her “SalR"8mBioeuly cﬁ?ﬁt ’rra‘?‘ ‘?sﬁc‘? isef wydicated pedudes hoge

sal ts fosdiedhat mmrpmcauong;caquﬁmmenammhmbﬂa@sbgﬁaﬁg)mmaam onpbéds‘é fahts fornmed

wi th basic aci d ch as t hi ne, .hi. sk ci ne,

| ysi ne anpcfcgll?dlcﬁl d[sfmggr]efh fc:!)(l)‘#p rﬁﬁd) SHETRSE AR f”ﬁ‘g‘l"ff% fg{h er salts
of such wmpimmnd@ytmesare snﬂicmxﬂaesscaclgryumharsuﬂixmmiychésﬁqgan@em&aﬂaitb salts,
and whi c,| f I3hes,f (] ur.i fving
conpounds g@‘y ?g aﬂgng‘/s rhﬂ%%i@%%axgﬁha |yn°g{ ShaRTT S s&ngcl (groorﬁ un égse%f

Formul a Pt aFtd@SlQ] Tores & phamacorticalls eesrietde elti s dixepipbal bf/ phaiyeicedicsBypounds

of this Loysabi Qﬁlt«é"ﬁkﬁﬁe e sgm;aeﬁ&éd b 1dRASE of 8BS dofifholidsed e this Mbenti8h t e
fact that one or nore atons are
with a mineral or organic acid or an inorganic base, such salts including, but not limited to,

sulfates, pyrosulfates, bisulfates, sulfites, bisulfites, phosphates, monohydrogenphosphates,
dihydrogenphosphates, metaphosphates, pyrophosphates, chlorides, bromides, iodides,

acetates, propionates, decanoates, caprylates, acrylates, formates, isobutyrates, caproates,



WO 20071089646PCT1US20071002272 9 repl aced by an atom having an atom c mass or
mass nunber different fromthe atomc nmass or mass nunber usually found in

nat ure. | sot\WPRYWA Y49 abel ed conpounds of this inventi o AR2YEAERRI |y be
prepared by foll ow ng procedures anal ogous to those disclosed in the Schenes
and/or in the Exanples herein below, by substituting an isotopically |abeled
reagent for a non-isotopically |abeled reagent. SYNTHESI S OF COVPOUNDS OF THE
| NVENTI ON [ 0040] The conpounds of this isnvention may be prepared by synthetic
routes that include processes anal ogous to those well known in the chem cal
arts, orhepfangaissr propiglates, joxalarasa miabamalespaceinategppiberatas, sabacpied| fucardtesn nunber

WO 2004/ RIS, P%ﬁ%ﬁ%-ﬁf&a&si N IHeGite-P6-dldafesd€S YehMAh QN CAUMANRIAE, €1 N The

starting materials are generally available fromconmrercial sources such as

Al dri ch wstyibenzagtesy \dinjgaheaeoatayy ) hygdroxyhenzeaiesi | wothaxybenzdatgsi rihthadatttods wel |
known tOsdlf&ﬁﬁs,5§§léﬂe§ﬁiférﬁtésb‘?)h@:{cfflal&(gr&étﬁi:ph&{ﬁﬁ@ ©fatby, 5@?2@9@%}%@4@

described in Louis F. Fieser an i eser, Reagents gani ¢ Synt hesi s,
v. 1-19, lagtafesy v-hudspxyputyptes; ghiroliatey,, tagatese methancnationaingb wEdpaBesuligraiesi schen
Cheni e, daphfifalbne 8 0sulfoR4tkS)J BhphRA1ERI2-siBRInhiel, ahBClslifgtesUPPLiBPEN Ssif@k SO

avai labl e via the Beilstein online database). 100411Accordi ng to, anot her
aspect , - ?WW@S%E“? APEHTCB NMBY oPPiEe morp Gal et geidicner PpEp apaePoribef a
conpoundcahpdumdstot thislin@mtion plaginAGRUh oAb o tHGRRPINADIIRLIS abhpddiar eof , whi ch
28 g%bggﬁ’f%%ﬁi@%@%&%&%gﬂ?&“% isf E(l) %gusel, %él Jesired Ilwlllarm\égutically acceptable
salt may be prepared by any suitable method available in the art, for example, by treatment of
the free base with an acidic compound, for example an inorganic acid such as hydrochloric
acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the like, or with an
organic acid, such as acetic acid, méleic acid, succinic acid, mandelic acid, fumaric acid,
malonic acid, pyruvic acid, oxélic acid, glycolic acid, salicylic acid, a pyranosidyl acid such
as glucuronic acid or galacturonic acid, an alpha hydroxy acid such as citric acid or tartaric
acid, an amino acid such as aspartic acid or glutamic acid, an aromatic acid such as benzoic
acid or cinnamic acid, a sulfonic acid such as p-toluenesulfonic acid or ethanesulfonic acid,
or the like. |
[0037] If the inventive compound is an acid, the desired pharmaceutically acceptable
sal't may be prepared by any suitable method, for example, by treatfnent of the free acid with
an inorganic or organic base. Examples of suitable inorganic salts include those formed with
alkali and alkaline earth metals such as lithium, sodium, potassium, barium and calcium.
Examples of suitable organic base salis include, for example, ammonium,
dibenzylammonium, benzylammonium, 2-hydroxyethylammonium, bis(2-
hydroxyethyl)ammonium, phenylethylbenzylamine, dibenzylethylenediamine, and the like
salts. Other salts of acidic moieties may include, for example, those salts formed with
procaine, quinine and N-methylglucosamine, plus salts formed with basic amino acids such
as glycine, ornithine, histidine, phenylglycine, lysine and arginine.
[0038] The compounds of Formula I also include other salts of such compounds that
are not necessarily pharmaceutically acceptable salts, and which may be useful as
intermediates for preparing and/or purifying compounds of Formula I and/or for separating
enantiomers of compounds of Formula 1.
[0039] This invention also embraces isotopically-lébeled compounds of this invention

which are identical to those recited herein, but for the fact that one or more atoms are



10 or a Salt thereof, - in which Pl represents a hydrogen atom or a

hydr oxyl protecting group, with a conpound of forrmula Il 1Il in which Z
represents avPeuio¥§*%yr oup, or the correspondi ng i socyad&T&S287/02Rr educi ng a
conmpound of forrmula IV 1V wherein P." represents a hydrogen atomor a residue
of an al cohol ; foll owed by renoving any protecting group and, if
desired, form ng a pharmaceutically acceptable salt. [0042] Exanpl es of
conveni ent hydroxyl protecting groups wepresented by Pl include cyclic

hem ketal s, such as tetrahydro-2H pyran-2-yl. [0043] The |eaving group

r epr es erfERkcesi by amaipmbhavirieoan aismispiassan nass obwber differsnbfrom the piomie awss

hydr OCar&%%%uﬂﬁ%uaﬁﬁfouﬁ&(mtﬁeqS@l@bi@ﬁiy Gl W Lﬂ?é’b‘ﬂ“ﬂns%@éﬁuéﬁc 2, 2-
triehl oroethoxy, an alK | oxy group such "as 0-, or an aryloxy group
opt i onal geperally deinrenagad b}f lowmwpeedmsmal@a@lsdp th‘?ﬂeeilﬁj‘fi@@#)gl the| Swhe@es fr om F,
a, A Nhe E@gﬁl Y hl@{elryﬁélH@s b %b@i?utﬂ%t ArOR@lopaidy itleld UL SEnP kN £XY 9F OUP
|nclude phenoxy, orop enoxy, br onophenoxy, ~ 4-11 uor ophenoxy,

4- ni t r ofRNEX Pmémﬁhéﬁ F?&%ﬁenoxy In a particular enbodi nent,- Z i s phenoxy.

VIO 2007 19PQ0RRT SR ESREINGSE DF' e IvvENTION

[0040] The compounds of this invention may be prepared by synthetic routes that

include processes analogous to those well known in the chemical arts, or as described ‘in
internatienal patent application, publication number WO 2004/078116, particularly in light of
the description contained herein. The starting materials are generélly available from
corri_mercial sources such as Aldrich Chemicals (Milwaukee, WI) or are readily prepared
using methods well known to those skilled in the art (e.g., prepared by methods generally
described in Louis F. Fieser and Mary-Fieser, Reagents for Organic Synthesis, v. 1-19, Wiley,
N.Y. (1967-1999 ed.), or Beilsteins Handbuch der organischeh Chemie, 4, Aufl. ed.
Springer-Verlag, Berlin, including supplements (also available via the Beilstein online
database). ' |

{0041] According to another aspect, the present invention provides a process for the
preparation of a compound of Formula I or a pharmaceutically acceptable salt thereof, which
comprises:

(a) coupling a compound of formula II
F

NH,

Z
z’ \5
(e}

op’
II



[0044] 1t has been found that conpound |V can advantageously be isolated in
good yield and high purity w thout a chronmatography step when Z of - conpound
111 is an op¥P3Wal$X46substituted aryl oxy group, such as PATERENHNR2Gr oup.

[ 0045] The coupling of a conpound of formula (I11) with a conpound of formula
(I'1'1) when Z is an optionally substituted phenoxy group can be conveniently
performed at a tenperature between 0 and 100 C, and nore particularly at

anbi ent tenperature. Convenient sol veris include aprotic solvents such as
ethers (for exanple-tetrahydrofuran or p-dioxane), DVF, DVBO or acteonitrile.
The coupl i ng o @a%alt Bareps i FrhienP e FPrSPeRis f idreasni atom s aphekefid refectingbase such
as a tergrrg,l%; WitR'H BEmpdRd cB¥aRlLart ri et hyl am ne or DVA). [0046] Parti cul ar

val ues of Re whéen represented by a residue of an al cohol i'nclude (1- 6C)al koxy
groups, such as ethoxy. [0047] The conpoumpds of the fornulas (H) and (1V) are
believed t be novel and are provi ded as~t™ther aspects of the invention.

[ 0048] The conpounds_ of fornmula (I11) Z is represented by an optionally
substituted aryloxy group are al so bel irey®&d to be novel and are provided as
further aspects of the invention, [0949]ln another aspect, the present

i nvention provides a process for 'ﬁgNa-phosphate procirug of the
conpound of Forrmula I, that is, 2-Y5-¢( -(3-tert-butyl-1-p-tolyl-

1H pyrazol - 5- ypur ei do) net hyl ) - 4-f I'uor ophengxy) -1Hind a 701-1 -yDet hyl

di hydr ogenphosphate, or a pharmaceutically ceptable salt thereof, which
conpri ses phosphorylating 1 -(3-tert-butyl’-1-p-tolyl-1H pyraz 01-5
-y1)-3-(5-fluoro-2-(1 -(2-hydroxyet hyH - 1H i ndazol - 5-yl oxy) benzyl )urea, or a
sal t thereof ;fQ8m@] 7 8erRbas RRAL Heakb Q) oflhe QAL REndise BMGReRt | y performed by
reacting the al cohol wi.th a dlalf or diaryl dialkylphosphinam dite, such as
di-tert-bUtyﬂbhii§B$¥HEVT%W§§HH¢HéﬁFBP?éVbr di - phenyl

di i sopropyl phosphinam dite, followed by renmoval gf the al kyl or aryl groups on
t he phosphate product by hydrolysis or catal yticyydrogenati on. 100511 For
illustrative purposes, Schenes 1 &nhd 2 and the ples illustrate nethods for

preparing the conpounds of this ipvention as 2s key internediates. Those
skilled in the art wll appreci at gthe% synthetic routes may be used to
synt hesi ze the inventive conpoungs. Al t hS i ific starting materials and

reagents are depicted in the Schenes and di|scus eqﬁbelomn ot her starting
materials and reagents cap.b iy substpPtute provi de a variety of
derivatives and/or reachr6n itions. - In additio ny of the conpounds
prepared by the nethods dg ed bel ow can be furfher nodified in |ight of
this disclosure using conyentional chemstry well known to those skilled in
the art. WO 20071089646PCY/ U2007/ 002272

o

v

wherein R° represents a hydrogen atom or a residue of an alcohol;

followed by removing any protecting group and, if desireci, forming a
pharmaceutically acceptable salt.
[0042] : Examples of convenient hydroxyl protecting groups represented by P! include
cyclic hemiketals, such as tetrahydro-2H-pyran-2-yl.
[0043] The leaving group represented by Z may be, for example an unsubstituted or
substituted hydrocarbyloxy group, for example a halo(1-6C)alkoxy group, such as 2,2,2-
trichloroethoxy, an alkenyloxy group such as CH,=C(CH3)O-, or an aryloxy group optionally
substituted, for example, with one or more groups selected from F, Cl, Br, and NO,.

* Particular values for an optionally substituted aryloxy group include phenoxy, 4-

chlorophenoxy, 4-bromophenoxy, 4-ﬂuorophe_noxy, 4-nitrophenoxy, and 2-nitrophenoxy. In

a particular embodiment, Z is phenoxy.
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1

[0044] It has been found that compound IV can advantageously be isolated in good
yield and high. purity without a chromatography step when Z of: compound III is an
optionally substituted aryloxy group, such as a phenoxy group. .
[0045}) The coupling of a compound of formula (ID) with a2 compound of formula (III)
when Z is an optionally substitutéd phenoxy group can .be conveniently performed at. a
temperature between 0 and 100 °C, and more particularly at ambient temperature.
Convenient solvents include aprotic solvents such as ethers (for example tetrahydrofuran or
p-dioxane), DMF, DMSO, or acteonitrile. The coupling reaction is conveniently performed
in the presence of a base such as a tertiary amine (for example, triethylamine or DMA).

[0046] Particular values of R® when represented by a residue of an alcohol include (1-
6C)alkoxy groups, such as ethoxy.

[0047] ‘The compounds of the formulas (II) and (IV) are believed to be novel and are
provided as further aspects of the invention. |
[0048] ' The compounds of formula (III) when Z is represented by an optionally
substituted aryloxy group are al'so believed to be novel and are provided és further aspects of
the invention.

[0049] ~ In another aspect, the present invention provides a process for preparing a
phosphate prodrug of the compound of Formula I, that is, 2-(5-(2-((3-(3-tert-butyl-1-p-tolyl-
1 H-pyrazol-5 -yl)uxeido)methyl)-4-fluorophen6xy)— 1H-indazol-1-yl)ethyl
dihydrogenphosphate, or a phanﬁaceutically acceptable salt thereof, which comprises
phosphorylating 1-(3-fert-butyl-1-p-tolyl-1 H-pyrazol-5-y1)-3-(5-fluoro-2-(1-(2-hydroxyethyl)
-1H-indazol-5-yloxy)benzyl)urea, or a salt thereof. ‘
[0050] The phosphorylation according is conveniently performed by reacting the
alcohol with a dialkyl or diaryl dialkylphosphinamidite, such as di-tert-butyl
diisopropylphosphinamidite or di-phenyl diisopropylphosphinamidite, followed by removal
of the alkyl or aryl groups on the phosphate product by hydrolysis or catalytic hydrogenation.
[0051] For illustrative purposes, Schemes 1 and 2 and the Examples illustrate
methods for preparing the compounds of this invention as well as key intermediates. Those
skilled in the art will appreciate that other synthetic routes may be used to synthesize the
inventive compounds. Although specific starting materials and reagents are depicted in the
Schemes and discussed below, other starting materials and reagents can be easily substituted
to provide a variety of derivatives and/or reaction conditions. In addition, many of the
compounds prepared by the methods described below can be further modified in light of this

disclosure using conventional chemistry well known to those skilled in the art.



BO74 Schenme 2 100521The nitrile reduction of conpound 77 as shown in 2
requi res high concentrations of acid (e.g., HCL or acetic acid) to mnimze

di mer for matWeRW M Ever, hi gher concentrations of acidP&dSA0F8028Ruse
hydrol ysis of some of the ester conpound 78 to the correspondi ng acid. Schene

3 illustrates an inproved process for the preparation of the conpound of
Formula I, which reduces formation of the dinmer and acid inpurities. Schene 3
[ 0053] Schene 3 illustrates a-nethod ofizreduci ng the ester group of conpound 77

to the correspondi ng al cohol prior to reduction of the nitrile group to .
provi de conpound 79A free of acid inpurities and with m ni num formation of

diner inpurities. 10054] More specifically, conp 77 can be reduced in a

st epwi se fashi on in Whl h the ester group is red wi t h sodi um bor ohydri de
in a sui tJ\% VI de—t_lﬁle—corr ondi ng™al cohol cbrhound  78A. The
nitrile grobp"of B(”}%'rrpound Ts t1€h reduéed undemvstandar d &atal yt1%e

hydr ogenatiQp. conditions ogz usi ng nickel hqride i%”& suitable ogganic sol vent
to provide the correspondi ng nmet hyl am ne.conpound 79A. [ ON The route shown in

Schenme 3 offers several advantages over the routes shown in Schene 2 for the
formati on of the corrpound of Formula 1. Using the rouf€y_shownrd n, Scherre 3,
t he reductkivemf_ th i gr oupMeHn. be ﬁﬁff_orrre Hi ghet €ancent rati ons

of HCI, whi¢¥' advant a oWl B Te antiht ofn i er i oy t hat forns.
In addition, the route shown in Scheme 3 avoids t e use of " sodi um bor ohydri de
in the final step, thereby avoi ding additional purifi ¢ation steps to renove

residual boron inpurities fromthe final pr oduct Ther efore, by including the

sodi um bor ohydri de reduction step earlier it action sequence, residual
boron can y renoved d i nt er% seque ‘
200710896@%@007@&&72 %@,ﬁ %%
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steps. In addition, the coupling of the am no al cohol conpound 79A with the
conpound 69A can be perforned at |ower tenperatures, thus inproving the purity
of the prodd¥P 2003089¢%cor di ngly, the route shown in ScheP&TASENEPI2EE i nproved

t hroughput for the synthesis of the conpound of Formula |, and consequently
provi des an efficient synthetic route for the production of the conmpound of
Formula | that is nore anenable to or suitable for |arge-scale manufacture.

[ 0056] Accordingly, also provided is a process for prepari'ng a conpound of
formula (11), conprising: [0057] (i) redUC|ng a conpound of formula (V) op2
(V) [0058]in which P2 represents hydriogen or a hydfoxyl ﬂéglec i ng group,

under catil ytic hydrogenati&p condit SnOrkdall the| prese gf | ni ckel boride

[0059] Ref €1 ri ng to\/@e"ﬁ (ir9Mse hydr @t on &t al ys sgg@mje apy gu¢fet abl e
d

pal | adi uni c&t al y'st", “such &SsoRd( or paIJ adi um spp on tarbees The

hydr ogenatgson' t akes. g ace Mter aci@ic cOnditions (Such as by the addition of
an acid, for exanple HCl1L or acetic acid) or with the addition of amonia. The
catal yti c hydrogenation can be carried out in any suitable solvent system such
as an al cohol F(e g., nethanol, ethanol, isepropanol), ester (e.g.f ethyl
acetate) or (e. g THF) . M xed sol % s, for exanpl e al coh and THF,
are al so suit I%"for Q)L?I‘jfdrogenatlon stEp N Hydrogeh pressure cdn &e in the

range bet fied 25 to 10 for .exanlie_#0 psi. -Fhe—tredu ot ISty cal |y
perforned®at a tenper at&ﬁ“ﬁmbet ween 6’4@ 100 C. [ 00%B{® Ref ewLiing to step (i),

t he nickel bdi® de can be prepared inowi tu”roma transitionosetal®salt,

preferably a Nl (Il1) salt, and sodi um borohydride. In a preferred enbodi ment ,

the nickel boride is prepared fromnickel (I1) chloride and sodi um

borohydride. The reaction is conveniently performed in a suitable solvent such

as an al cof6 ., met han:rl’ta i sopropanol). mon IS

typl cally pe/@f d at anbf’ Bm‘ﬁrat ure. V\D 20071085 820071002272
o HNy
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Scheme 2
[0052] The nitrile reduction of compound 77 as shown in 2 requires high

concentrations of acid (e.g., HCl or acetic acid) to minimize dimer formation. However,
higher concentrations of acid can also cause hydrolysis of some of the ester compound 78 to
the corresponding acid. Scheme 3 illustrates an improved process for the preparation of the

compound of Formula I, which reduces formation of the dimer and acid impurities.



(Vi) [0062] wherein P3 is as defined for F 2, using any conveni ent ester
reduci ng conditions (e.g., sodium borohydride), in a suitable solvent such as
an al cohol (WOg070%64%hanol , et hanol, isopropanol). [0063CTASHRERET2Ng
compounds of this invention, protection of renote functionalities (e.qg.,
primary or secondary am nes, alcohols, etc.) of internedi ates may be
necessary. The need for such protection will vary depending on the nature of
the rempte functionality and the condimi ons of the preparation_ nethods. For
exanpl e, suitable am no-protecting groups (NHPg) include acetyl,

trifiuoroacetyl, t-butoxycarbo Yl (BOC), benzyl oxkycarbonyl (TBz) and 9-
E?W @jB

fl uor enylaret hyl ené & bonyl g). &98 nt| hydr ox rotecti ng groups

i ncl ude r ahy di-B- QYyr ans penzy—t+i-al Kyi sj| dand|acitdl. The need
for such™pretections s req det er m negesby onef sk d in fhesPt. For a
general dggcription of protecting groups “and t hej p=use, see T. W Geene,

Protective G oups in Organic Synthesis, John Wley & Sghs, New Yor k, 1991.

[ 0064] METHODS OF TREATMENT [ 0065]'The conpounds of the invention may be used to
treat di seases: nedi ated by nodul ati an or regul ati on of. protein |cinases.
Accordi ngly, @arpther aspect of theégzgention provi des QE%EOdS of treating or
preventing di seslﬁmjponditLons ey bed herein by CRi S§ efdyidg L0 a
manmal , ﬁ’f@&% a human.™a the.nci cally*Bf fect iy unt BT bnpound of
this i nvehtTon or sol vatee, ng%%bo te, or “Bharnggelitrcal Iy accedrahl.g, salt
thereof, in a@g amount effectiVg.to Areat or prevent sawd disorder. In one
enbodi nent, the nethod conprises admnistering to a mammal a conpound of this
invention in an anmount effective to inhibit one or nore kinases. [0066] An
"effective amount” refers to an anmount of conpound that, en adm nistered to
a manmal in ne of such treat t, is suffici to eﬂi}t treatnent for a

di sease nediatggjbym;he actiji?§pof one or nnrgiéLdtgﬂ i nases, such as p38
MAP1C, and, oW 20071089646PE[ 188200710 017 acss%:?t ed ki nase- nedi at ed
events sulk cyt oki ne preduction—Fhus, "k xampl e, her apeutical ly
effective(énnugb\of a conpound of this i nvention 0§, a salt, active netabolite
thereof,.?k a quantity sufficient to nodul"& e, regulate, or inhibit the
activity of one or nore protein kinases such that a disease condition which is
medi ated by that activity iicrhgg‘técgd or alleviat ed.

[0053]  Scheme 3 illustrates a method of reducing the ester group of compound 77 to
the corresponding alcohol prior to reduction of the nitrile group to_provide compound. T9A
free of acid impurities and with minimum formation of dimer impurities.

[0054] More specifically, compound 77 can be reduced in a stepwise fashion, in
which the ester group is reduced with sodium borohydride in a suitable solvent to provide the
corresponding alcohol compound 78A. The nitrile group of compound 78A is then reduced
under standard catalytic hydrogenation. conditions or using nickel boride in a suitable organic
solvent to provide the corresponding methyl amine compound 79A.

[0055] The route shown in Scheme 3 offers several advantages over the routes shown
in Scheme 2 for the formation of the compound of Formula I. Using the routes shown in
Scheme 3, the reduction of the nitrile group can be performed with higher concentrations of
HCI, which advantageously lowers the amount of dimer impurity that forms. In addition, the
route shown in Scheme 3 avoids the use of sodium borohydride in the final step, thereby
avoiding additional .purification steps to remove residual boron impurities from the final
product. Therefore, by including the sodium borohydride reduction step earlier in the

reaction sequence, residual boron can be easily removed during the intermediate sequence



[0067]"Treating"” is intended to nmean at |east the mtigation of a disease
condition in a manmal , such as a human, that is affected, at least in part, by
the activityWBRVINEYr nore protein kinases. The terns "RGTESLOTERY 2" t r eat nent "
refer to both therapeutic treatnent and prophylactic or preventative neasures,
wherein the object is to prevent or slow down (lessen) an undesired
physi ol ogi cal change or disorder. For purposes of this invention, beneficial

or desired clinical results include, bat are not limted to al-l eviation of
synpt ons, . di mi nj shnment of extent of disease, stabilized (i.e., not worsening)

state oftegfsBeadditiogefhgroupling| b fhermmiap a@é@é@é‘%t’%?’é& iirihe %qmqvaﬁ £PRon or

pal | i at icgR HRf pdrhRmdl SRaARKes tttﬁﬁ}%ratﬁfég BR8] Sir&fing WhE Histy Qﬁ"tﬁd gtodqet yotal),
whet her detectable or undetectable. "Treatnent" can al so ne r ol ongi ng

sur vi valAcserdmghy dhe epuitshonmd Seherag, 3 wnghles 1MPravad thewghrit feF ? thﬁ‘éfﬁo Those in
nee?hof thd &aﬁmitm dgﬂ&iﬂﬁ?ﬁ L has gofdeﬁ@éiﬁily/ pgbhttestj &eeﬁﬁfbﬁl E)}r@lﬁbtﬁrrodﬂeslﬁf Sh%r as wel |
as ose pyone ave the c itiqQn or disorder . or ose c

condi t1 GFOBFIIER SEPAEPmPSUIpE é’“BPIé‘&éht‘éﬂmof‘b@B@]a’?‘r?é"é?ﬁﬁ‘ﬂﬁ!’leoff’mg‘ {]?und of
this i nuemlufearadm nistered to a mammal will vary dependi ng upon. factors such
as the cul ar conpound, . di sease, condition and its severit entity
(.o UBfghe) of A IS0 RGBS Gt P A EoraEpar 98 e <Opois 8F RS be
routineKM)dehgﬁnhged by one skilled in the art. [0069]As used herein, the term
" manmal " rn}b ooded that has . is at risk of

devel opi ﬂﬁﬁ di seggée dESeA BER© Ct"gﬁ?“%l& ({}2cl udes, but is not linmted to,

gui nea pigs, dogs, cats, rats, mce, hankters, and primtes, including humans.

[0070] I n one aspect of this i nvention, M conpounds of this invention or
pharmaceutical salts thereof nay be for ted into pharmaceutica

conpositions for admnistration to ani malfs &N hunmans to treat or prevent a

ki nase-nedi ated condition. The tepm “kin&se-nedi ated condition" as used herein
means any di sease or other del etBri condition in whi-ch p38 is known to play

a role, and includes conditions tNat ~&re known to be caused by IL-1, TNF, IL-6
or |L-8 overproduction. Such congitions include, but are not limted to,

i nfl ammat ory di seases, autoi mugg.zdi seases, destructive bone di sorders,
proliferative disorders, infectious dlseases viral disease, fibrotic disease
and neurodegenerative di seases. WD 26%¥/ 089646PCT/ US2007/ 002272 18

[ 0071] | Tbos8YTaL OF Yin GWEICRSIES rephdseits MaMrdi@nt sieat Belirexyl gfretéeﬂmge@mu@glmﬁen but are
not |Iﬁltg$ acut e anc&gat|t|s chronic aqﬁLeat asthma, allergies,
and adul® %?&Y%‘DIESP%PO COPYRLY ?%Htecﬂ%senfw ne di seases whi ch may
be treateesqr pr e\Reféradg it elep d®, hiadrbgafaeom@htalystmlhﬁddet ﬁnjr ghtahlt‘.rlmll@manh_ri tis,
rheumat o art hEh as ?d(&ﬁ—g)St e%alﬁdlugrpgtirﬁ?g)r Xé Qr?rcmsaosu 3(1 0 enagta'tenp sd@r ani ¢

t hyr oi dlcta Gaves ne  gas At di abet es
mel | i tusm@myq;edlt yonditinsi(sneh ne by Broidgition Odlaemnd foaa:temphtﬂﬁ?é one&t;tlcapiéhbla

t hrombogy; ‘ﬂf&x‘é%‘damoﬁto? Binfroflfa! :'ﬁ)% Ichda n@gw‘i&&ﬂ%‘gﬁﬂ%ﬁt by fe Qzﬁﬂ@& &t.' ifi'an l?i?atbhiem a

gravis, tiple sclerosis, | sease, cerat ve colitis,
Crohn' s selvergsysten sush ass prs alcgholcfe .t m?‘bm%osﬁlmlasé‘a@fépaf[oﬁg PIPDEesEr eyl ve bone

di sor dergeihh 6PetBY(cRe THBaNML@ SolPERY §ht SAmpRCd1tI8] aUTHA! £e also suitable

. for the hydrogenation step. Hydrogen pressure can be in the range between 25 to 100 psi, for

" example 40 psi. The reduction is typically performed at a temperature between 20- 100 °C.,
[0060] Referring to step (i), the nickel boride can be prepared in situ from a transition
metal salt, preferably a Ni(II) salt, and sodium borohydride. In a preferred embodiment, the
nickel boride is prepared from nickel (II) chloride and sodium borohydride. The reaction is
conveniently performed in a suitable solvent such as an alcohol (e.g., methanol, ethanol,
isbpropanol). The reduction is typically performed at ambient temperature.
foo61] A compound of :t‘:ormula (V) can be prepared by reducing a compound of
formula (VI) .



not limted to, osteoporosis, osteoarthritis and nultiple nyel oma-rel ated bone
di sorder. [0074] Fi brotic di seases which may be treated or prevented incl ude,
but are not WPAYE64%, i di opathic pul nonary fibrosis, KAASYARE2T2 ver
fibrosis. [00751Proliferative di seases which nmay be treated or prevented

i nclude, but are not limted to, acute nyel ogenous | eukem a, chronic

myel ogenous | eukeni a, netastatic nel anoma, Kaposi's sarconmm, nyel odyspl astic
syndrome, nultiple nyel oma, astrocytoma, bone cancer, brain cancer, breast
cancer, colorectal ‘cancer, gastric cancer, glioma, glioblastom, . nultiforne,
head and neck cancer, hematol ogi cal cancé? hemat opoi esi s di sorders,

interstitial lung di seases, kaposi's sa , lynphocytic | eukem a, nel anong,
myel oi d | eukem a, non-small cell lung c ., ovarian cancer, prostate cancer,
sarcomm, skin cancer, small cell lung cancer®Nand stomach cancer. O her

patients which can be treated inclpgde~hd3e undergoi ng bone marrow
transplantation.. [0076) I nfecti ous\.dilsegses which may be treated or prevented

i nclude, but are not limted to, psi’s, septic shock, and Shigell osis.
[00771Viral diseases which may treated or prevented include, but are not
limted to, acute hepatitis infegpion (including hepatitis A hepatitis B and
hepatitis C, H YV infection and CW r&é@hitis. 100781Degenerati ve conditions
or di seases which nay be treated or p ented by the conpounds of this
|nvent|on include, but are not limted to, Alzheiner's disease, Parkinson's

di sease, jgfief ebral Jaehem A A0de SLNer TG0 deaeNRL ALY S S| RARE R difl0LO 1 The
term klnas nEd|§X cdn iFionsT ‘al 56 |n%I 63 schem a repe fu5|on
st roke, (agarsbpdiamt brrilsydridy) dmp dhitgdbld sdveatisech asragaalcdhpp (exg-amethasdytthanol,

hyperplqggg j@éfdlac hypertrophy and thronbln i nduced pl at el et aggregatlon
VO 20071089846PET1US20071002272 19
[0063] In preparing compounds of this invention, protection of remote functlonahtles

(e.g., primary or secondary amines, alcohols, etc.) of intermediates may be necessary. The
need for such protection will vary depending on the nature of the remote functionality and the
conditions of the preparation methods. For example, suitable amino-protecting groups (NH-
Pg) include acetyl, trifluoroacetyl, t-butoxycarbonyl (BOC), benzyloxycarbonyl (CBz) and 9-
fluorenylmethyleneoxycarbonyl (Fmoc). Convenient hydroxyl protecting groups include
tetrahydro-2H-pyran-2-yl, benzyl, trialkylisilyl, and acetal. The need for such protection is
readily determined by one skilled in the art. For a general description of protecting groups
and their use, see T. W. Greene, Protective Groups in Organic Synthesm John Wiley & Sons,
New York, 1991,

[0064] METHODS OF TREATMENT

[0065] The compounds of the invention may be used to treat diseases mediated by

modulation or regulation of protein kinases. Accordingly, another aspect of the invention
provides methods of treating or preventing diseases or conditions described herein by
administering to a mammal, such as a human, a therapeutically effective amount of a
compound of this invention or solvate, metabolite, or pharmaceutically accebtéble salt
thereof, in an amount effective to treat or prevent said disorder. In one embodiment, the
method comprises administering to a mammal a compound of this invention in an amount
effective to inhibit one or more kinases.

[0066] An "effective amount" refers to an amount of compound that, when
administered to a mammal in need of such treatment, is sufficient to effect treatment for a

disease mediated by the activity of one or more protein kinases, such as p38 MAPK, and the



[0080] I n addition, the kinase inhibitors of this invention are also useful for
inhibiting the exPression of inducible pro-inflanmatory proteins such as

pr ost agl andiW0éMd8$et%oxi de synt hase-2 (PGHS-2), al so refféTS7/8023%

cycl ooxygenase-2 (COX-2). Therefore, other "kinase-mnmedi ated conditions”
include, but are not limted to, edenma, anal gesia, fever and pain, such as
neur omuscul ar pain, headache, cancer pain, dental pain and arthritis pain.

[ 0081] The conditions and di seases thatizmay be treated or prevented by the

ki nase inhibitors of this invention may al so be conveniently grouped by the
cyt oki neasasiaged kinpsepmedipged aven®, sych- @) cythlsinej progedtiony edhun %e examplsndi bl e for
the di segsgrediliRAidHVe aBurtlorh cofpdiAd 66k 98BN 0: LARDhdi 0 Bdrdhitdes

r heurat 0| art hri'tis, osteoarthritis, stroke, endotoxem a and/or toxic shock
syndr ometheree lisaaravansity sufigient nmpdideiecreeBiice AHEMENT the ACHYIOAAHOROPT BB We|

di sease, o idRAfMEOSICH th ENESASE LEHIRRInSwhiBY RGh 84isted 89 @A bty i§ 3&duBd &

psori ati c arthritis, Reiter's syndrone, gout, traumatic arthritis, rubel | a
arthri tlaéle‘“&@ét e synovitis, diabetes, ‘pancreatic 13-cell disease. and

Al zhei Ne[]mm 1di sea&@'rea{lﬁg%hﬂiulfaea&@iln@raﬁdt Rhsi RS RHidfios ondidlstQBTohdifibide, but
are not 1i mted to, rheumatoid arthritis, rheumatoid 5ﬁond ylitis,

ost eoar thiRmmal syeh a8 a BpmaR, thaigts afgoted. 17k leag ipart, by t VHY Ghe SuFSIS. septic
shock, eRgRinKingses.Nak, te@isav&daega{d YR aBRRP ﬁe;ferttﬁm&h ﬂ{wsﬂeuﬁyﬁémﬁm aful t
resplratorg |stress Iéfgt}roms cerebral nmalaria on

iC
i nf | ammeR?GPRYIapfIE QL Rig verliniye medsures, Wit the objeqt é%‘i"é’é%"%‘ Orb%% PEY é%fﬁﬁf‘})n
di seasesan mﬁlaafa‘dqmycimdgmawshangglbaﬂisomsr hmsﬁurp@asbfaﬁs inebdtipgl Bérefitial ect i ons,

fever an |nfect| hexi a geco ry todnfectio Al DS,
ARC or %éﬁ’d% Re o1n8 &%taf EL&B%??%? A& ?‘b?ﬂ?’fn% g us?%“ Hpsease,
ul cerati Mii‘e)ﬂﬂ‘hldfl disease, p;abdsaeé (1. NEehwdrsamegj) sln@e@&éseaaé,sdalaynoﬂ sldenng oal
infectio i ) V. iLral

|t ect ofeasg MR8t afperMiior ATLUERER B DRLRE e WhaEhBHEATNAAL B

equi ne | paréadtor detel).amladhdradetectabls; orudeienigblar t"ﬁrqatmglt\/ cauglso wiegm grolonging or  naedi
VoS OhurliOhl ALl d LEEkAONS odAGhLET0 L RIHP AL AGHLGE BGNALE LS,
bovi ne i mmunodefi ci‘ency or cani ne 1| mmuno i clency virus 084].1L-8
medi at edﬂ%hmgés%ﬁéu@rm@@rﬁiteﬂﬂbﬁ’sﬂll%?Wélonmjtdlw®r o tvellj agithasg prane teihgemses
charact efyz &Qﬂ:@% Jp?:ﬁs%raé? oRBH4sE PR hikh hi%fc'oh&ﬂhéﬁ bP&‘isox%UxC;Q t&ABe ﬂ%@éﬂtéﬁs' S,

i nfl ammatory bowel disease, asthma, cardiac and renal reperfusion injury,
adul t r e@ﬁﬁglat ory Tesineuss of g rgppaend ehthisipsaiten sdminirsied o pgnapmal vilb.

[ 008511 nyaddiehérahg Lpsh RO WIES a9fthet BhsSichiad @Gﬂ'xb&{hdnﬂyseb& é«!ﬁl@ﬂlohozﬁidcﬁé ly to
treat or prevent conditions us or exacerbate -1 or TNF. Suc

condi t i offeRtcihgddentify e gaw‘@elﬁgfe #mméamfﬂdn nef P Hﬁ?amfﬁtr h?tscanéle‘z%r?& 51

psor i asi Be roufthdl R EinGHYd BKbiie mwmlﬁm such as sunburn, inflanmat ory eye
condi ti o@aﬁ&uch as, conj.yncti v t| S r esi

S and condltl
assoc at W% th i s ST SteiRRed 1 RSO I S et &
[ 0086] Al bthBughriskhef devriopingds dﬁkaﬁeM@cﬁb@\id&t&@ randrigcipdds(rbut isyncmflmvi‘éddutb as

guinea pigs, dogs, cats, rats, mice, hamsters, and primates, including humans.

[0070] In one aspect of this invention, the compounds of this invention or
pharmaceutical salts thereof may be formulated into pharmaceutical compositions for
administraﬁon to animals or humans to treat or prevent a kinase-mediated condition. The
term "kinase-mediated condition" as used herein means any disease or other deleterious
condition in which p38 is known to play a role, and includes conditions that are known to be
caused by IL-1, TNF, IL-6 or IL-8 overproduction. Such conditions include, but are not
limited to, inflammatory diseases, autoimmune diseases, destructive bone diéorders,
proliferative diéorders, infectious diseases, viral disease, fibrotic disease and

neurodegenerative diseases.



t herapeutic agents for use in warm bl ooded animals (including humans), they
are al so useful whenever it is required to inhibit the effects of cytokines.
Thus, they aW@203@%%46 as phar macol ogi cal standards for F&d/USHAB2Bevel opnent
of new biological tests and in the. search for new pharmacol ogi cal agents.

[ 0087] The size of the dose for therapeutic or prophylactic purposes of a
compound of this invention will naturally vary according to the nature and
severity of the conditions, the age ang sex of the aninmal or patient and the
route of administration, according to well known principles of nedicine.

[ 0088] Anl®O7Hr as peloﬂalomatolrr'f distasee whichmayr lmevirahésl c&pmrqnmdridclodle bhi mreinovent i on
for use : e .. Of e

doscr; beiiay B el Tibeckfled B BhiliBlin sdtdf, MIBHRRS Bn s PR

di sease fbstrﬁ@@ﬁmdmm Al so provided is the use of a corrpound of this invention
Int he ratio AL&E ﬂﬂnﬁf‘edalgt,aaggs%hlfcﬂ aﬁrh)% C#er %ﬁt %veﬁiedgﬂau&g, &eRE S0 nd
condltlons escribed herein in a warmbPooded a such as " a mamual , for
exanpl e imiedhaie, slonteealoneghtitis mrberaatelid s orthdts, @J@NBPNA‘NJI@N TeREAmRatosysp089] The

chrOi i e ase, @ o ;
conpoundgbadiiih,S chrBie thiBifBYGRSed! Hhlade]) 26RTHRINAAL mﬁ?i’t}mm%f‘gﬁ‘b%:ﬁ’ ’?clr o ron

therapies used in the treat ment of diseasé states t fromthe
i nhi bi t i GAPBEs rHEses(TaRe Dhevtnimsuat bamedytiolanpeds, ayeimraune) ReytroreNg; | L-6 or

1L-8. Th@r&m eﬁltleatsﬁe QMg cﬁ%hubﬁct%pﬁéﬂ%ﬁﬁtxﬂira\éﬂéﬁiae&aﬁg Raggsk on a
clinicall ose, The proportion of the npound of this invention and
rﬂi‘%g“f}c{a&ﬁm

the secoff BETapOYI s teafeeul}ce&é%rcm%&ra%%@aﬁ«i& RSgritave or gt
adm ni stvahbamdissasdd] ect , the adm ni strati on route, the tar get d| sease, the

clini cal ditio the.c nbi nat i er fators es where the
adni ni st‘@?&on subyeEree nﬁ[‘}iﬁﬁﬁ&rﬁﬂgﬂﬁ é‘é?at P?ép§eé(8’6tﬁél ‘tﬁj e used

i n an anatiimied t6). c@fbop@oéxﬁt@s&ammttmnwlgmle pselopaFiclaid bunke divbrdef. t he conpound
of this | tion The seco d dr of the eut.i cal onbi nati on

har ma

f or nul at “@ﬁ r doslr‘%r %Fe(ldfeﬁ%er’? o eh x%?‘?ﬁd Org’ T’tgﬁréﬁflﬁg? %"t es to
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disorders, 1nterst1t1al lung diseases, kaposi's sarcoma, lymphocytic leukemia, melanoma,

myeloid leukemia, non-small cell lung cancer, ovarian cancer, prostate cancer, sarcoma, skin
-cancer, small cell lung cancer, and stomach cancer. Other patientsA which can be treated
include those undergoing bone marrow transplantation.

[0076) Infectious diseases which may be treated or prevented include, but are not
limited to, sepsis, septic shock, and Shigellosis.

[0077] Viral diseases which may be treated or prevented include, but are not limited
to, acute hepatitis infection (including hepatitis A, hepatitis B and hepatitis C), HIV infection
and CMV retinitis. '
[0078] Degenerative conditions or diseases which may be treated or prevented by the
compounds of this invention include, but are not limited to, Alzheimer's disease, Parkinson's
disease, cerebral ischemia and other neurodegenerative diseases. |

[0079] The term "kinase-mediated conditions" also includes ischemia/reperfusion in
stroke, heart attacks, myocardial ischemia, organ hypoxia, vascular hyperplasia, cardiac

hypertrophy and thrombin-induced platelet aggregation.
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immunodeficiency virus, bovine immunodeficiency virus, or canine immunodeficiency virus.

[0084] IL-8 mediated diseases or conditions include, but are not limited to, diseases
characterized by massive neutrophil infiltration, such as psoriasis, inflammatory bowel
disease, asthma, cardiac and renal reperfusion injury, adult respiratory distress syndrome,
thrombosis and glomerulonephritis.

[0085] In addition, the compounds of this infection may be used topically to treat or
prevent éonditions caused or exacerbated by IL-1 or TNF. Such conditions include, but are
not limited to, inflamed joints, eczema, psoriasis, inflammatory skin conditions such as
sunburn, inflammatory eye conditions such as conjunctivitis, pyresis, pain and other

conditions associated with inflammation.
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and purpose for which the compound of this invention is being applied.
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include, for exanple, inert diluents such as |actose, sodi um carbonate,
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suspensi Ancda§ing e thid dispécd wf ghe Wateetiorgérer &l pryviclod taaplarmheeuticd icoapbsigomdi ent

t oget her w en or nore
preser vat 1V nsu%éj (?Igﬁ‘%u%dd& sper’g?%lntélog?]l \%gst(8 ?’%ﬁ%ég%%n @kagﬁaégﬁg%ga%grfg%ggent s are
exenpl i fdlé\d:nbyrqahmse al ready nentioned above. Additional excipients such as

sweet eni Bﬁ ]fl avormg ma&%w RhpBERBESof B Yndnion QR ﬁ;ﬁa%a dJsQ&;LA@] The
phar maceuti cal corrpos tions of the'invention may also be in f orm of

oi | - i n- wedneinistgred 19y ofgshionHe., Gopnishepseeyepions sehedulgatcaprse, mcleS%é W& ol i ve

oi | or appchhi@hlion, YondstBhtW1iRlgo8d nedRHL Pradicel OFacd@BY Sorsidatation Rk fin or a
m xture of any of these. Suitable ermIS|fy|ngaents may he,. for ext{]rple

nat ur al | Geued mth%gh@a%rg%'arcws%erdaﬁﬁg&ﬁ% athg P af ngae%ﬂ?mg treated,

nat ur a: | Y6t 'df)lﬁddliml Mgﬁ? MI?&'& Patfi€, hh@&u&éécyfﬁth@ eaande} Qlﬁd difdiofl delB&HEHShOT |
partial esters der romfatiy e anhydri des r _exanpl e
sor bi t an?§f8ho8f 4% ?‘fé’ﬁ(fdﬂjdwa%ﬁé"& %Ban %?g m’c‘l‘FémE ’P’d Prt‘éra?acé‘?f ers with
et hyl enekasintl® medibal mmﬁby@xy@h&;ﬂeﬁmm’cwally effectlve amount of the compound to be

administered will be governed by such considerations, and is the minimum amount necessary

to prevent, ameliorate, or treat the disorder. The compound of this invention is typically



WO 20071089646PCT1US20071002272 27 sorbi tan nonool eate. The enul sions may al so
contain sweetening, flavoring and preservative agents. [00113]%yrups and
elixirs may We240P%a#%t ed with sweetening agents such ad@upelrB12272pr opyl ene
gl ycol, sorbitol, aspartane or sucrose, and may al so contain a denul cent,
preservative, flavoring and/or coloring agent [00114] Suppository fornulations
may be prepared by mxing the active ingredient with a suitable non-irritating
excipient that is solid at ordinary temsperatures but liquid at the rectal
tenperature and will therefore nelt in the rectumto release the drug

Sui t abl domxdrteil dnte pharmeacentisal daspeefoampieprovisesa gty eantrgHablp dpsage ﬁW@ne

glycol s &E@Wk%&lﬁ@ﬁa@ﬁk LaRhIGnEOwith A fadcriBeMeRingdd at i on may be presented. as
pessarie t ampons, creans, gels, pastes, foans _or spray formulations

cont ai nll%lqoﬂl addi ¥heoROmBOsRDR A6t | W A dP eprefatily stgilei er @ Aertiguiarinown in

the art gonkeHRRIG 89 (icdlesr in[vAlebalifieRAtfoRl mis® beteAlel @Sh stSHE Mt i RANS
ointnents, gels and aqueous %ﬂ?m | y sol utiQns,or suspensi ons%ﬁgpglpgener ally be

obt ai ned°tRPPlsbAdI g% ‘?’ﬁﬁ’Péﬁab& aponithigpgysteme flratiendnephraRsst Wi cal |y
accept alr@inaN§hdadliR redias HEBLd UEPEsiGEH) waRdHENAT BHANEEH SSas@ dqueb@wn i n the
art. [001%@%60@0& tions for transdernmal adm nistration may be in the form of

t hose trf8E%¥8r mal skin patches that are well known to those of ordinary skill
in the g00101]0011Hnamgpestidal osndlations dod ﬂiesédzﬂ;tduaas ta)y‘ thizsinfvehtiini aiay gy be in

the formof a neI di vi ded powder ont. articl gs of aver di arret er

of 1 or Tk B 3oHm ol AR TE o St e T o s SPRORHG L,

active |mg6xﬁ1d>nénatnngltlmrr&smd nthgh‘esbtdfdalw)t inap nptionllyrbe mlﬁwmbh@mwdtxyalgccept abl e
carriers sy a h suffl on ently

ret ai ned“f’¥ (m’le %r} é cor?fa %‘flﬁlen X SIa%lee‘g (g a%g n%ghﬁmtapegmcﬁoél}\\i;eggl ngr edi ent
for use (\M’SO) Toth e:hb@n |O$hlaIAerEdc)em tbe formmﬂa lasphlbzqut“edmﬁl@mon, auifled powdsy, of t he
known a o a n by

i nhal at %gr'%ﬁl@g%lﬂ%ﬁﬁﬂﬂo%%ﬁ&ﬁ%n %Qg%%gigtg%%g}'%ggés&rl b?egmemrp gs%ﬁé g{r)r anged
to di speths @ppmrla‘@tpl&,eandqgtr thgi dasiredidepree ofspuaity.awith sdiysiolgicallnianepptabire| y

di vi ded g Bl[x &l P lohehidfsOudf QR b toxSORY %&fn@ﬁ@'at ht %QégDeQraﬁhHeéAn%é}{tx%uéHsCh as

vol atile fluori nat ed hydrocarbons or hydrocarbons e used and the aerosol

devi ce i«nrleyRfenildwt PE %fr ﬂanﬁmutaaom@p%emamﬁﬁep@r@a pRateilar yseopndidlg ve
| 01 i QBhocd:ARLA T B6m ARTASR Uckf HanEOTOO kPR (8 808 al] QBur €I

application may b
Formulation in an acetate buffer at pH 5 is a suitable embodiment. The formulations may be

prepared using conventional dissolution and mixing procedures. For example, the bulk drug
substance (i.e., compounci of this invention or stabilized form of the compound (e.g., complex
with a cyclodextrin derivative or other known complexation agent) is dissolved in a suitable
solvent in the presence of one or more excipients.

[00102] The particular carrier, diluent or excipient used will depend upon the means
and purpose for which the compound of this invention is being applied. Solvents are
generally selected based on solvents recognized by persons skilled in the art as safe (GRAS)
to be administered to a mammal. In general, safe solvents are non-toxic aqueous solvents
such as water and other non-toxic solvents that are soluble or miscible in water. Suitable
aqueous solvents include water, ethanol, propylene glycol, polyethylene glycols (e.g., PEG
400, PEG 300), etc. and mixtures thereof. -Acceptable diluents, carriers, excipients and
stabilizers are nontoxic to recipients at the dosages and concentrations employed, and include
buffers such as phosphate, citrate and other organic acids; antioxidants including ascorbic
acid and methionine; preservatives (such as octadecyldimethylbenzyl ammonium chloride;
hexamethonium chloride; benzalkonium chloride, benzethonium chlqride; phenol, butyl or

benzyl alcohol; alkyl parabens such as methyl or propyl paraben; catechol; resorcinol;



packaged in a variety of ways dependi ng upon the nethod used for adm nistering
the drug. For exanple, an article for distribution can include a contai ner
havi ng deposVPeW¥éet%i n t he phar maceuti cal fornul ati on AGH/@AOAPERBpri at e
form Suitable containers are well known to W) 20071089646PCT1US20071002272
28 those skilled in the art and inclnde materials such as bottles (plastic and
gl ass), sachets, anpoules, plastic bags, metal cylinders, and the |ike. The
contai ner may al so include a tanper-proaof assenblage to.prevent indiscreet
access to the contents of the package. In addition, the container_ has
deposi t etclohrxanelh 3penighel; ardmtcrerobe ?q%wlqcm@r vesteht dess than thout LHmsidua®r . The
| abel M) RSk Eldielfs, ABK APTsbALE i Nesarin N ERAMILRILGAS HyBlpAlIRO e
packaged I'n unit-dose or nulti-dose contalners, for _ exanple sealed anpoul es
and vi alPelymgagisyahyasohatipiaralidons; pmiey acids i 36 18)xsHe BluERe.ASRYRERGN
requiri netiaiey drfiRin@ddrt iyeie:OmdnBSacehdiideb © dishétinbiddiahid iher f Qirbsiyamase vat er,
for injectign inmediately prior to use. Ext enpor aneous_injection solutions and
suspensiBHeding Elysoah JPEWOss: o KB ehshdiigcreentsgiush i 620 SN d SHBE 48 B t he
Ki nd pr @uéeus | Mad@otdelse B @b®itoE alt Toimidlg Sa@tef-WnEuel a0 REdiane rhétgise
containing a-daily dose or unit daily sub-dose, as_herein abovewrﬁeﬁlig&ed, or an
appr opr IC9PRIEER £¢-B o f-IrEleEL FOmBIEXeSheanglqr Ra-iopty, BHfasipts such ¢ 1LY EFRE™ nvent i on
further mravdRBSsWesepdiahMedcOsPOsi(PEGHS TR MBihShilchsahay BRS indditR &t bive
i ngredi ent as above defined together with a veterinary carrier therefore.
Vet er i ndarsrec stapilizing pgentpraseifackints, ywetime EPLlEh &SRR 2eptS:a SISy | ng t he
conposi tguQinadind @Mtszbsr&&batﬂzes,ldxﬁgma&%, S RMNSSad¥BLsE blidnSs, \Whbdeksiad @idel her wi se
inert or acceptable in the veterinary art and are co tible wi.th the active
i ngr edi RIS HEUCRICEy PRATYEoFEFIE? E@/a?fﬂgngni'ﬁe‘ﬁ% 208 A S KB AU Ky al 1y,
orally Cﬁroxh%e adhy cﬁghﬁ%_pﬁk@iﬂtitﬁﬁhbﬂuhe.dr[@Oﬁgl] d N nagBatdt ofo thia ig@emiaundr_ of | this
i nvention that is conbine th one qr .nore excipients roduce a. sjngle
dosage FIPFRGEPCH SOTPEIAPT Phereht) et i WG TPHATHERES Gbjtet PRATESTEIER! ( he
sever i t ypréduct lige..dheditaesnt)Or THeairdié phdimatdigictlaingredfen@dmayilsd batatepped hie
di sposition of the cog%%;m and 't‘Ee. iscretio oft~t he prescr.i bi.n% %hxfi ci an.
I'n one SMSEUERBIG PEPR{Rd: ST XeMBIMt O¥f SR ETRBSLNGCTBIRi & i T JAFT8H s
adm ni stpelyterization, rfuimelamipte, hgémxytaethglzklluldshmonigstariaimicocapsulen eandnpadgh ment
occurs in an,anmpunt tween _about 0.001 ngl.kg Qf..bo i-ah 0 60 ng/ kg
of body el RCRERI RS SRR eI FoarmS el hah Fo il e SRy Sufittis 0.0
amount betwpln Jifesemey, k pllofmibodypionespgéres,t omadsoertuldionsgry/ hego-ghrtisteady el ght per
day. In i a , ] evel I I . iyt .0 A .oresai d
range rnaIf??l eplrsr':;)@% tB ﬁgﬁ %‘g‘gég‘gﬁé‘f’ ﬁévli/hi ?ggfrfgég‘tnﬁdg‘rgs cag%{s\gc{smég%slg{l.l " gf ﬁlgtggt ( oés)es may
be enpl BhagmgdeutiealtScisnossi Yih edijomQPsel.ud- B d89%D+ detlipogerae| WadsmaAlavesisleh | ar ger
doses ar@nidoked of 'v\ﬁigl_%d%yb@st 8¢ BFMST AhospABUHidIORES §RfacRAMVAICH! KalkseRM thhr oughout
the day. For further information on routes of adm nistration and dosage
r egi mes, dedizeryf apirag toamgmmal.\ ke ¢rRmppnghts of therlREMEe #E COBHBNAFEReH st ry
( Cor wi n Hasehforh@bd, SRN10fo thelliprdnabe Bt AF bioRBiGameAbRLess . 1990, which is
specifically incorporated herein by reference. .. ;
2007108989871 USRS E olPese o BreR Pei¥§fcﬁ°mﬁgé’fuﬁés ipYFEi9D] AY abfot her
enbodi megrbptd.t hGuitdble rixbples aof alistdifidderebdaseTgineasaions enclode "skiniperme:bd ai ni ng
material s usefu fl?f{) %‘?e Lreat ment of tthe. di sorders dets ti bed tabovelﬁi S
provi ded™2 5% RE SR SYTTIRIAY™ PREMETS CEBHBPESLSORPRET: & Hé V8 STHRY a
conpoundmatriceshage imvenformnof Suapedbitielesprnigai filerss or muicrodapsufesr Bxampléseof bot t | es,
vials, syringes. . blister pack, et.c.  Th Nl per b | a variety
of mat er%{‘ﬁ lslgghrglﬁasaes@étf]%%ssm%P depf)‘télg?%t%r?’eb?ﬁ‘goée gs'n(?chl %xg?% #’é? O{Yg 59 %Oié%egh;g&und of
thi s i nvesthaamlat). or pdy(vidykdichnD}, lpohdafiideh(GF. Patentf Nect, V139 s capobandarng t he
condi ti ogy AN JRY: Qa}aema a-le&yﬁﬁ.fgg&é?,eﬁr thoh i0EraB M RIS 1ent NEnyt akalener may
utio I a e by a

be an intravenous sol ag of a avi rr}g a_stoppefr pierceab y
hypoder ndegridapledadtisnacireglatdic. acfderpRBjrmire skiht asthy LURRON DEFSHFi Giectatiiabel or

package ILIH‘E(?Srpilel‘gg cgﬁlpgs%ﬁqpfi lgétﬁdacﬂ—éli}colic acid copolymer and leuprolide acetate) and
poly-D-(-)-3-hydroxybutyric acid: ’



the container. The term "package insert"” is used to refer to instructions
customarily included in comercial packages of therapeutic products, that
cont ai n i nf OVRELWE¥¥bout the indications, usage, dosagdCTAGRAPEERat i on
contrai ndi cati ons and/ or warni ngs concerning the use of such therapeutic
products. In one enbodinent, the | abel or package inserts indicates that the
conposition conprising a conpound of this invention can be used to treat a

ki nasenedi at ed di sease or disorder. The | abel or package insert nmay al so
indicate that the conposition can be used to treat other disorders. [00124]In
certai n [0M94Hi menflde phhwmdcievticah pempasitions|od this rinygpéion apayvies ip e faom jof aor al
forms Ofsfe@néiﬂﬁge%&dp%maﬁ%a shidlY 805 kRR1e BHehbRSadiRBLLESo10deifAR S RAsioUCh @ kit
preferably i1 ncludes a nunber of unit dosages. Such kits can include a card
havi ng tTes despspuen gpieheefpriplatedeacsprbing gp thReknowmpenyaee (hese stableanpl e of
such a Iﬁigpefsﬁlgaor"\pédi%f 8enPAGH susgehliiBf @he GHhichHaSe Wedd mKRNEd hboveherieackagi ng
industry and are w dely used for packagjng, pharnmaceutical unit dosage forns.

| f desi rstsgile Biseably prepirationsmay alse b o istireile jqstabls salygioR qr FusneasiPR ithi 8P nunber s,
letters. ot MtdMalliRhkidpebleOtilnt br oRBhENEISR s NS 86litiodl @9 | 1gMBEthit@idINer days in
the treatnment. schedule in which the dosages cagﬁge adm ni stere ‘

£ d.
[ 00125] AEREF H PEPRHREhRIVIsHD SdInghe adteRiaplenteficlas pf isglyents yhah may s
cont aidneampu'bgeb ale GO hpmeﬂg‘ scgbtiicﬁl v B6tonian s&lﬁlﬁﬁl f &hrmleide lsbiRfi6h. N in ;dﬂﬂiiéibb% a
second contai.ner with a secan armaceuti cal fornul ati on.contai ned_t herein,
wher o1 n S0 BREbALE [ SAREnOTUR bo TG s T S SRR oFound
useful fihis pufpead kmgblank fiRadbeit niagbaemgloded aaheling sdilede deno- &l digiynaidesel y, or
additional |l y...the, kit y- further. conprise.a t.hird cont.ainer conprising a
phar macafit 18 dry Taity atis et gt ridle e el JikGyas ¥ eV 4 O ugeartion o h et i on
(BWFI ), ipjecsblhat e- buf fered saline, Ringer's solution and dextrose sol ution.
The kit WO 2 89646PCT 0 30 T her... i.ncl
mat eri al @Fig,eséi rab%z%g%%gtécggo%%?%@aggd Ztégse rlg‘éetngé%p%{nﬁk’f} ifﬁ'gﬁjag%ngeg@ot her
buf f er s, addiihistestion, ircludeengicowrceti! gop-2gnebusysterilgesyection spBivhe viich meay f ur t her
conpr i S Guofflfiald-Gad SbubBs, BATHILELEAL oM@ wiilPr ARIRAN A Bhubflisdafly et on
and, if present, the secon arnmaceuti ca ornmul ation. For exanple, if the
kit conpvilsthe blogd pk theciptgnded racipientomsr dieows andcaemenaemsotterilpisystiensient | on and
a second,RBRLAD LI deSRbph@nBUbE i A thickeniktd hediy further conprise directions

for the sinultaneous, sequential or separate adm nistration of the first and

second pA&HIPdceut i'd8I corprpitions piohe invenaohaay @t henfofaglated e pdern spitabie 7] | n

certain @f kesr erbodl Rk IWAE kDidhs, L38erEkd, BRAPSH S5 cApsaRRP agudou® br Obilyt hi s
ormul ation; the-Kit onprise a

invention and a seccind armaceut i C$| | ga% C

cont ai neSREFOBH At ﬂf’ﬁ% dispgrs g"pﬁ?"é &S Ob SERRYIesi BRLPSSRACHLS): oI EdDot t | e or
a di vi degorf @Jahl_punas«egeamlb,ommwél_ts; nglg,d sle@c@reapeos@m'a@siutibm& mye@g@@), t¥er .
contained within g si e, undivi copt ai ner, n certaip enbodi s, the
it comprtbs bt pBReSn o sl Sk Rt ERE S B daa ot T hbhent o
The kit ddorindsiratiopehytinsufflaidny(fadxanplageofmelptividedigowgdspar at e conponents are
prefera m ni in diff g I e.J. enteral),
are adm |¥1$ red a Gﬁrﬂlgl?’f gfr?aéﬁ'tace gléagl eacl%nrt§c g‘g\g/a{”g?ﬁg?tg \Aﬁgnattl‘oiﬁlr%gtflggﬁulg@&f he

i ndi vi duatiude fposrantpde, dfiert didneotsrsbtinas lagtesé, sodimgi cabbriate, téleiupr gwsphdie ng

physi ci g0 Qa#ﬂ% Lo ACcihodsT, E%P el M b vty of
t he corrpoucrlfgé 0 t%ﬁé’s. [ n%/%grgte}%g nd?érrgtﬁ éh(%s ayeéd}c*]%%1 CB%%Q&@ r e bl
binding agents such as starch; lubricating agents such as magnesium stearate, stearic acid or

talc; preservative agents such as ethyl or propyl p-hydroxybenzoate, and anti-oxidants, such -
as ascorbic acid. Tablet formulations may be uncoated or coated either to modify their
disintegration and the subsequent absorption of the active ingredient within the

| gastrointestinal tract, or to improve their stability and/or appearance, in either case, using
conventional coating agents and procedures well known in the art.
[00108] - Compositions for oral use may be formulated in the form of hard gelatin

capsules in which the active ingredient is mixed with an inert solid diluent, for example,



MAPK inhibition in vitro, in vivo, or in acell line. In vitro assays include
assays that determne inhibition of either the kinase activity or ATPase
activity of MeEIWA¥eH p38 MAPK. Alternate in vitro 'assd¢d/GaRAPI22%t e t he
ability of the inhibitor to bind to p38 MAPK and nmay be neasured either by
radi ol abelling the inhibitor prior to binding, isolating the inhibitor/p38
MAPK conpl ex and determ ning the anmount of radiol abel bound, or by running a
conpetition experinment where new inhiBstors are incubated with p38 MAPK bound
to known radioligands. These and other useful in vitro and cell culture.assays

are wel [cakivawsatbenathoepdeinn ilosphaty ar kppdingof as[s9f12dqtime papsulgs iy vdichshieys of the

i nhi bi t %Eﬁveq;l%ﬁﬁfenﬁg nlil& »QRHWA%? d5aPbil bdehSs boaRNbl qn;umayargﬁnt&emv& gildet er mi ne
the amounts of TNF-a, IL-1, IL-6 or IL-8 produced in whole bl ood or cel |l

fracti od@0k08kr eof Aauequs| sespersiense gengtlly iSontam 1By aRIVe ofRgERdidt 119 EBEWs treat ed
W th negRiva¥RdC et Ologethée WRith Oimé h&'s @néryt @de@ﬂdin%’ak{ odies, daicar ik nestitfar ough t he

use of commercially available | SAs_or as described in the Biol gl%@

Exanpl esasegymnehysgidese, Wﬁ%%@%b&@mi@?@@rmbﬁ oy sofi

[00130] éﬁlﬁrﬁ%yﬁghddnle Ugitrh HaBadalifh dnd\eRIRE AdABia; BidEerkial |09Weﬂﬁ1g@éaﬁf§) k& ar e
i ncl ude However, it Is to be unders ood t hat t hese ex do noi limt
the i nveffithih oarpndensaingn produsisnet @B dlygres oxie o R a“S‘Pang’f

i nventi E?’d}lyogb@ym QNardfé%M?L&ﬁadkf(inﬂﬁ&i]pT&ﬁmﬁla BE (@h}ﬁa{ef a'ﬁi:lb vivith GSng)fch'ahe
conpounds, .the venti on re r at i j t .
o oun P Ris SOl i EbIE R B B ROt st 51y SR prototls 6 86S2YS
-tol i;l ldthypstiea oRide - DAl 1 pardial Eesfel‘su@lreﬂvé?i- (flonf Zﬁhydamjdg/&tnldyh) héitol rakalz ods - 5- vyl
en ur e ;
(Z)X%/)S (2 5(°§y‘f §1Fn°o{${’/§°%fn 0&08% a%) Tni°6§? zt(q)rcf% ?H\lirfq g‘ﬁg‘? %fléah(ﬁlen t(ﬁ“?e)wglh prial. ophenoxy
) - 1H i ndakol ddivegcidy [fatth hyids egé rilpmxé pinhydrideEx forpsixemple- poigktidyleneEsqabifive A p38
Bi ochem gal 8533 % he Qg@%ﬁg%g&%ns&ﬁs' Kb Yis$REnBRSHEES Bbre HUTAIREGAEE Tn 2

100 RI, reaction con
ethyl or propyl p-hydroxybenzoate, anti-oxidants (such as ascorbic acid), coloring agents,

flavoring agents, and/or sweetening agents (such as sucrose, saccharine or aspartame).

[00110} _ Oily suspensions may be formulated by suspending the active ingredient in a
vegetable oil (such as arachis oil, olive oil, sesame 0il or coconut oil) or in a mineral oil (such
as liquid paraffin). The oily suspensions may also contain a thickening agent such as
beeswax, hard paraffin or cetyl alcohol. Sweetening agents such as those set out above, and
flavoring agents may be added to provide a palatable oral preparation. These compositions -
may be preserved by the addition of an anti-oxidant such as ascorbic acid. )
[00111] Dispersible powders and granules suitable for preparation of an aqueous
suspension by the addition of water generally contain the active ingredient together with a
dispersing or wetting agent, suspending agent and one or more preservatives. Suitable
dispersing or wetting agents and suspending agents are exemplified by those élready
mentioned above. Additional excipients such as sweetening, flavoring and coloring agents,
may also be present. .

[00112] The pharmaceutical compositions of the invention may also be in the form of
oil-in-water emulsions. The oily phase may be a vegetable oil, such as olive oil or arachis oil,
or a mineral oil, such as for example liquid paraffin or a mixture of any of these. Suitable
emulsifying agents may be, for example, naturally-occurring gums such as gum acacia or
gum tragacanth, naturally-occurring phosphatides such as soya bean, lecithin, esters or partial
esters derived from fatty acids and hexitol anhydrides (for example sorbitan monooleate) and

condensation products of the said partial esters with ethylene oxide such as polyoxyethylene



5 nM activated p38ct enzyne and 1 gM ATF-2 (Activating Transcription Factor 2
fusion protein) as the substrate in 25 naM HEPES (pH 7.4), 100 aM Vanadate, 1
tnM DTT, 10 WPWOTMRER2 and 10 gM [y-33131- ATP (-0.1 1xGPPISE0EEeER20n). The
reaction was termnated after 30- 40 mi nutes by adding 25% TCA, al |l owed to
stand for 5 mnutes, and then transferred directly to a OB nenbrane filter
plate. The filter was washed twi ce for 30 seconds with 0.5% phosphoric acid
using a Tomec Mach 111 Automated Harvastor. After washing, the vacuum was
continued for 30 seconds to dry the filter. Approximately 30 gL of seintillant
was addedrhien mgabplest. Theemplsicas npyplse conin $reasteniwe flpypring|and pregerSedive i | | ati on
Count er ggﬁat?kard TopCount HTS). Exanple B PBMC Assay [00133]The ability of
corrpoun(il this invention to inhibit TNF-ct production was assessed by using

human pdPOHRr al Siyowd and plbritrananpe fasmplated~rihveveetapinecagenty fasheasigyeestld secret e
TNF-a V"Eﬁﬁ%ﬁédem%iy%le%omﬁoh LépQPchQEY&aQEJ?@s{e' ded mePlad ConparRddéRsikeol utions

were ma d seri al lutions in O, which dilutions were then
di | uted R%SGB‘S@"%? é@K@“’lﬁﬁW‘?@P’r‘%‘i’@g\ﬁg‘Ffﬁ I\/EM 2% heat inactivated fetal bovine

serum ("GB! 20 \?Sfor%ulﬂﬂohs Syt ﬂ%axeart@ HRiRE Ahe hétiv'e%éﬂeﬂi%ﬁi onyci n.
WO 200710896 6PCT1 0071002272 32 [00135] PBM_ s were 1 sol from hunan
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convenuonal pressunze aerosol arranged to dispense the actxve ingredient either as an

aerosol containing finely divided solid or hquld droplets. Conventional aerosol propellants
such as volatilel fluorinated hydrocarbons or hydrocarbons may ‘be used and the aerosol
device is conveniently arranged to dispense a metered quantity of active ingredient. ~
[00119] The pharmaceutical composition (or formulation) for. applicatidn may be
packaged in a variety of ways depending upon the method used for administering the drug.
For example, an article for distribution can include a container having deposited therein the

pharmaceutical formulation in an-appropriate form. .Suitable containers are well known to
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employed without causing any harmful side effect, provided that such larger doses are first
divided into several small doses for administration throughout the day. For further
information on routes of administration and dosage regimes, see Chapter 25.3 in Volume 5 of
Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial Board),

Pergamon Press 1990, which is specifically incorporated herein by reference.



[ 00141] As shown in Table 1, Compound 72 is a potent inhibitor of p38a Abel son
cytoplasm c tyrosi ne ki nase (AM, Abelson-rel ated gene (Ar and the Tie-2
recept or tyr‘ﬁé?Wé’“Wﬁase. In addition to these activiti d§T 8¥AE 72 is also
noderately potent against the Imatinib-resistant formof BCR AM T315I, the
src-famly tyrosine kinases lick, Lyn and Fyn, and the receptor tyrosine

ki nases FGFRL (fibroblast gromh facter receptor 1; FGFRL) and VEGFR2

(vascul ar endot helial growth factor reeeptor 2; KDR). Table 1 Kinase | Cso p38a

<2 nMAbl 4 nMM 10 nMTie2 1 nM Abl (T315B 68 nlVI Hck
ARTICLES OF MANUFACTURE

[00122] In another embodiment of the invention, an article of manufacture, or "kit",

containing materials useful for the treatment of the disorders described above is provided. In
one embodiment, the kit comprises a container comprising a compound of this invention.
Suitable containers include, for example, bottles, yia1§, syringes, blister pack, etc. The
container may be formed from a variety of materials such as glass or plastic. The container
may hold a compound of this invention or a formulation thereof which is effective for
treating the condition and may have a sterile access port (for example, the container may be
an intravenous solution bag or a vial having a stopper pierceable by a hypodermic injection
needle). .

[00123] The kit may further comprise a label or package insert on or associated with
the container. The term "package insert" is used to refer to instructions customarily included
in commercial packages of therapeutic products, that contain information about the
indications, usage, dosage, administration, contraindications and/or wa:rnings concerning the
use of such therapeutic products. In one enibodiment, the label or package inserts indicates
that the composition comprising a compound of this invention can be used to treat a kinase-
mediated disease or disorder. The -label or package insert may also indicate that the
composition can be used to treat other disorders. o '

[00124] In certain embodiments, the kits are suitable for the delivery of solid oral
forms of a compound of this invention, such as tablets or capsules. Such a kit preferably
includes a number of unit dosages. Such Kkits can include a card having the dosages oriented
in the order of their intended use. An example of such a kit is a "blister pack". Blister packs
are well known in the packaging industry and are widely used for packaging pha.rmaceutical.
unit dosage forms. If desired, a memory aid can be provided, for example in the form of.
numbers, letters, or other rﬁarkings or with a calendar insert, designating the days in the
treatment schedule in which the dosages can be administered.

[00125] According to another embodiment, a kit may comprise (a) a first container
with a compound of this invention contained therein; and (b) a second container with a
second pharmaceutical formulation contained therein, wherein the second pharmaceutical
formulation comprises a second compound useful for treating a kinase-mediated disease or
disorder. Alternaﬁvely, or additionally, the kit may further comprise a third container
comprising a pharmaceutically-acceptable buffer, such as bacteriostatic water for injection

(BWFI), phosphate-buffered saline, Ringer's solution and dextrose solution. The kit may



26 nM Lyn 25 nM Fyn 41 nM FGFRL 28 rilvl VEGFR 74 nlvl By way of

conparison, the conpounds of Exanples 94 and 138 of WD 2004/ 078116 were al so
t est ed. WYV 378 8646PCT/ US2007/ 002272 35 Exanpl e 94 PCT/US2007/002272
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further include other materials desirable from a commercial and user standpoint, including
other buffers, diluents, filters, needles, and syringes.
[00126] The kit may further comprise directions for the administration of the
compound of this invention and, if pfesenf, the second pharmaceutical formulation. For
example, if the kit compﬁses a first composition comprising a compound of this invention
and a second pharmaceutical formulation, the kit may further comprise directions for the
. simultaneous, sequential or separate administration of the first and second pharmaceutical
compositions to a patient in need thereof. .
[00127) In certain other embodiments wherein the kit comprises a comp'osition of this
invention and a second pharmaceutical formulation, the-kit may comprise a container for
containing the separate compositions such as a divided bottle or a divided foil packet,
however, the separate compositions may also be contained within a single, undivided
container. In certain embodiments, the kit comprises directions for the administration of the
separate components. The kit form is particularly advantageous when the éeparate
components are preferably administered in different dosage forms (e.g., oral-and parenteral),
are administered at different dosage intervals, or when titration of the individual components

of the combination is desired by the prescribing physician.

BIOLOGICAL ACTIVITY |
p38 MAPK inhibition )
[00128] The activity of the compounds of this.invention may be assayed for p38

MAPK inhibition in vitro, in vivo, or in a cell line. In vitro assays include assays that
determine inhibition of either the kinase activity or ATPase activity of activated p38 MAPK.
Alternate in vitro assays quantitate the ability of the inhibitor to bind to p38 MAPK and may
be measured either by radiolabelling the inhibitor prior to binding, isolating the inhibitor/p38
'MAPK complex and determining the amount of radiolabel bound, or by running a
competition experiment where new inhibitors are incubated with p38 MAPK bound to known
radioligands. These and other useful in vitro and cell culmre.assay.s are well kﬁown to those
of skill in the art. _

[00129] Cell culture assays of the inhibitory effect of the compounds of this invention
may be used to determine the amounts of TNF-a, IL-1, IL-6 or IL-8 produced in whole blood
or cell fractions thereof in cells treated with inhibitor as compared to cells treated with
negative controls. Level of these cytokines may be determined through the use of

commercially available ELISAs or as described in the Biological Examples section below.



HO Exanpl e 138 The results are provided in Table la below Table Ila Exanple
94 Exanple 138 Kinase I1Cso | Cso P38cc <2 nlvl <2 nlvl Abl 10 DM
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EXAMPLES
[00130] In order to illustrate the invention, the following examples are included.

However, it-is to be understood that these examples do not limit the invention and are only

-meant to suggest a method of practicing the invention.

BIOLOGICAL EXAMPLES
[00131] The biological activities of the cqmpounds of the invention were demonstrated
by the following in vitro assays. Compounds used in Examples C-M were: Compound 72:
1-(3-tert-butyl-1-p-tolyl-1 H-pyrazol-5-yl)-3-(5-fluoro-2-(1-(2-hydroxyethyl)-1 H-indazol-5- -
yloxy)benzyl)urea (Examples 1 and 3); and Compound 74: 2—(5-(2-((3-(3-te}*t-butyl~1-p—
tolyl-1 H-pyrazol-5-yl)ureido)methyl)-4-fluorophenoxy)-1H-indazol- 1 -yDethyl
dihydrogenphosphate (Examples 2 and 4).

Example A
p38 Biochemical Assay
[00132] . P38 activity was assayed at room temperatire in a 100 pL reaction containing
*.5 nM activated p38a enzyme and 1 p.M ATF-2 (Activating Transcription Factor 2 fusion
protein) as the substrate in 25 mM HEPES (pH 7.4), 100 p,M Vanadate, ] mM DTT, 10 mM
MgCl, and 10 pM [y-33P]-ATP (~0.1 pCi P33 /reaction). The reaction was terminated after 30-
40 minutes by adding 25% TCA,, allowed to stand for 5 minutes, and then transferred directly
to a GF-B membrane filter plate. The filter was washed twice for 30 seconds with 0.5%
phosphoric acid using a Tomtec Mach III Automated Harvestor. After washing, the vacuum
was continued for 30 seconds to dry the filter. Approximately 30 uL of scintillant was added
per well to the filter plate and then read in a Liquid Scintillation Counter (Packard TopCount

HTS).
Example B
PBMC Assay
[00133] The ability of compounds of this invention to inhibit TNF-a'production was

assessed by using human peripheral blood mononuclear cells ("PBMC") which synthesize
and secrete TNF-a when stimulated with lipopolysaccharide. _
[00134] Compound test solutions were made by making 5 fold serial dilutions in
DMSO, which dilutions were then diluted to 5x stocks by diluting with MEM, 2% heat
inactivated fetal bovine serum ("FBS"), 20 mM HEPES, 2 mM L-glutamine, and 1%
penicillin/streptomycin.



>500 nNI Tie2 4 nlvl >500 nN The results show that conpound 72 is a
significantly nore potent inhibitor of Abl and Tie2 than the conpounds of
Exanpl es 94 WAA0TA¥oH WO 2004/ 078116. Exanple D Cel | adGHESEY7822CRonpound 72
agai nst the p38 pathway [00142]HelLa cells were treated with Conpound 72 for
60 mnutes prior to stinulation wwth 1 u.g/nL anisonmycin for 60 mnutes to

i nduce activation of p38 pathway. 'Cells were | abeled with antibodi es agai nst

t he phosphoryl ated form of. HSP27 (Ser78) and GAPDH as a nornalization control.
Cells were imaged and quantified using a LI-COR Aeriustminmager. [00143] The
resul t s [6@135hst ar PEME'R averCinpiroed Gom2ningangblperdt anfoliomisi bVihole Wod $pannld8 pat hway

in cell echtohf:&&l FHRAM l\%\gntgér %Pawacdtanarﬁ%ﬁlmhs &l DRISRYn. Lhi S

conmpound was al so teste Its a to 1nhibit TNFaproductlonln whol e
bl ood t rlaeewers mixed ¢yl m@a@mmgw@@mﬁézﬁf@en techorigental rotor for

| i popol %s5a6&Ra0 #9 5 Glifmbs 51 500900 1€(}‘li G&hﬂ&‘e d?sh E§41 'f&@e)( For ddnQfohed iy ELI SA),
generating an apparent 1C50 of 30 nlvl. Exanple activity of Conpound 72
agai nst ZopbE¥PFS gyere pooled into a single tube and washed tw1ce thh phosphate buffered

saline ("PBS"). The cell pellet was resuspended in MEM, 2% heat inactivated fetal bovine
serum ("FBS"), 20 mM HEPES, 2 mM L-glutamine, and 1% penicillin/streptomycin. Total
- cell number was determined using a‘hemocytometer and the cell suspension was adjusted to 2
X 106 cells/mL. |
[00136] To each well of a 96-well cell culture plate was added 0.1 mL of cell
suspension. A compound test solution (30 pL) was added, and the cells were incubated in a
37 °C/5% CO; incubator for 1 hour, and then 20 puL of 7.5 ng/mL lipopolysaccharide (LPS E.
Coli K-235) was added to each well, and the cells were returned to the 37 °C/5% CO,
incubator for 16-20 hours. The cells were centrifuged for 15 minutes at 1100 RCF.
Approximately 0.12 mL of the supernatant was transferred into a clean 96 well polypropylene
plate. The samples were either assayed immediately or were stored at -80°C until ready for
assay. TNF-q levels were determined in each sample using a human TNF-o ELISA assay
such as that described below.
[00137] TNF-a levels were determined using the following assay. TNF-alpha antibody
coated plates were prepared by adding 150 pL of 2 pg/ml anti-TNF-o purified mouse
monoclonal IgG in Carbonate-Bicarbonate buffer (BupH™ Carbonate-Bicarbonate Buffer
Pack) to wells of a 96-well Immulon 4 plate (Immulon 4 ELISA Flat Bottom Plate; Dynex,
catalog number 011-010-3855) and incubated overnight at 2 — 8 °C. Coating solution was
removed and 200 pL of blocking buffer (20 mM HEPES pH 7.4, 150 mM NacCl, 2% BSA)
" was added and plates were stored 2 — 8 °C until ready to use. A ten-point recombinant
human TNF-a standard curve was prepared by a 1:2 serial dilution in sample diluent (20 mM
HEPES, pH 7.4, 150 mM NaCl, 2 mM MgCl,, 1% BSA) with a top concentration of 6000
pg/mL.
[00138] Blocking solution was removed from TNF-o ELISA plates by washing five
times with 300 pL of "wash buffer" (20 mM HEPES, pH 7.4, 150 mM NaCl, 2 mM MgCl,,
0.02% Tween-20). 50 pL. of sample diluent was added to all wells, and then either 50 pL of a
TNF-a standard curve solution or test compound supernatant was added to all wells. The
plate was incubated at room temperature for one hour with shaking (300 rpm). The plate was
washed wash five times with 300 pL, wash buffer. 100 pL of 0.2 pg/mL biotinylated goat



[ 00144] For the time course experinent, HUVECs were serumstarved for 2 hours
then stinmulated with 200 nenL the Ti e2 receptor agoni st Angi opoietin-1
(Ang-1). CelWQ20eP¥4ar vested at the indicated tine poi rﬂcé”lgﬁ‘w/f’%ﬁ’i}nobl otted
wi th anti bodi es agai nst phosphoAKT, phospho-Erk, phospho-HSP27, phospho-p38
and GAPDH. Signals were quantified and normalized to GAPDH to assess extent of
induction as a result of Tie2 receptor activation. The results were
denonstrated as an i mmunobl ot and grap3 showi ng the tine course of Eric, ART
and p38 pathway activation in response to the Tie2 receptor agonist Ang'1l in
human urbfithugsin TNE-cuinatantbaibyt dibient!| (20 ehMsHEPBYESH) 7.4, T md4 Nal, 2hwdv t hat

only thegy Ko c tor
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for 2 hdemperatyeniarrengtheyr mthrshelangl(h@ mome eFhe plateowas whshed ash ftvetimdsor 60
M nut es Rk 960 L0 wakh mﬁf&tpepaelw 1foh Q.89 dé/w 4 gm%di@ﬂké&e%eg;h%se ifl €2 was

t hen i mmunopuri fied (I I m"run t1-phosphotyrosine (pTyr)

and ant iantbedy dinenbey asided Bera’sesl,legsd theolaieyaemcuhater %ZO%FW PEARE | on.
Lysat es naaf Svith"SHaRRE! @bd trie Pk WRRASRAG Fhlh a0d tﬁmslwﬁh@zém@%h( Ser 473)

anti bodi es, respectively. S}NI nal s_were quantified and norpualized to GAPDH as a
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determ g}fcg%ﬁ%/ Q% o] &gh conpound. The | C50 val ues determ ned were 278

nhil an i ni nd Conpound 72, respectively. [00147]Extracts of
K562 cellP813¥ eat edl‘hm foliowiag yeapgnts overe nsedain itmabayt-deicribed assapst | Pulbeao’sConpound

it ophod asiate Bhesidy sual G i 451 5 FRAACAAT LR CRR00 0hitthet Bhronger
Tyr 694) anume%maloa wapwuszfﬁﬁ\'ﬂmw@?@a@?og:é{umbef PIAOPEL, PRpcilli®) . The
resul ts ssﬂa?e&ﬁ ap! @9,@90@&&&03 2hRb& €544, tﬂa%uttaﬂﬂ{e tzoﬁeamtﬁ?&%a& %;han

lmatinib a |nh|b|t| feration In driven tce 1 ne K562. The
resul t s THOPFFHAAZHE OIEIEPE% ¥ (Ko %b&&@bp? £3038% HaltboyBeremm ('FBSHATS,
pCrlclL ay€ibRPidagliod hamgansﬁmmfozs)n%pégﬁ%acéﬂgﬁes B3R, Esthdrichdd cn-$3511M

| matinib or Compoun wer e nmeasur ed hi s _assay. shows that both_ Conpound 72
and | mat{THFD 5 €mRHRPE BEmbatnt- 2 180 et ENEitt Jpidiep idPyteatosaciaral i g€ BCR- Abl
as wel | @RI tSystuasCaabe Nuafthf Mand 16, | Bthﬁomﬂwﬁdteiﬁacarb&mwmﬁéﬁB@& with the

prol i fer L Oenl&g%]t&gé\hglsbegggfweohﬁpés ?IE\X} ﬂygjl&gm tgﬁ)g ger%'gbg?g)t Iﬁn of these

subst r at %
(Sigma Catalog Number S$7653); bovine serum albumin ("BSA"; Jackson ImmunoReseach

Catalog Number 001-000-162); polyoxyethylene 20 sorbitan monolaurate (Sigma Catalog
Number P2287); magnesium chloride, hexahydrate (Sigma Catalog Number M2670);
recombinant human TNF-a (R&D Systems Catalog Number 210TA010); biotinylated TNF-o
affinity purified goat IgG (R&D Systems Catalog Number BAF210); streptavidin alkaline
phosphatase (Jackson ImmunoResearch Catalog Number 016-050-084); diethanolamine
Substrate Buffer (Pierce Catalog Number 34064); p-nitrophenyl phosphate (Sigma Catalog

Number N2765).
Example C
Activity of Compound 72 against various kinases
[00140] The p38a activity of Compound 72 employing an in-house p38a radioactive

kinase assay using ATF-2 as a substrate was explored. The selectivity of Compound 72 was



Physi cal properties. Metabolic profile and Safety profile of Conpounds 72 and
74 1 . Solubility determ nation 100148JThe results of the solubility

det er mi nat i OO '¥_/YWn in Table 2. Table 2: Sol ubility PEIHFEWABOZ?ZE Conpound
74 (Prodrug) pH 3.0 <0.005 ng/nL pH 1.2 <1 ng/nL pH 7.4 <0.005 ng/nL pH 6.5
>1000 nmg/ L pH 7.4 -940 ng/ nL By way of conparison, the solubilities
of the conpounds of Exanples 94 and 138 of WD 2004/ 078116 were found to be
<0.001 ing/m. at pH 6.5 and 7,4. 2. C¥ Inhibition assays (Fluorescent, LC- M5)
[ 00149] 1 C50 val ues for CYP3A4, CYP2C19 and CYP2C9 were derived by neasuring
the rat idsteohiredeby owsryitigo theohctivisy adfoR2 eprofeing kipessi i thes ptystneat@ 1 onMnt er nal

d I
standar ¢ u%%?]mﬁhg% CH%MTR nafidfns! Wl &b&é&h@iﬁﬁl H@rﬁaphﬂésgﬁééasédoﬁﬁﬁ QEBY Y

(LC MB) Yiuman |1 ver m crosomes 1). 1C50 val ues for CYP2D6
and CYPB@‘VW@W e d@malwwemwmmmtmon thm)aP@teFf’@thﬂlF‘ﬂjmoésiébnce conmpared to
CO””C" ""EVCA@%HM‘%a’fétﬂ@'lecB %?uﬁds% Q¢ ‘E'xﬁlhﬁtcfr'dﬁ{sﬁacﬁﬂéls&{ obes and
r econbi ant rotein he results are shown in-

cytoplasmlc tyrosine kinase (Abl), Abelson-related gene (Arg) and the T1e-2 receptor tyrosine
kinase. In addition to these activities, Compound 72 is also moderately potent against the
Imatinib-resistant form of BCR-Abl T315I, the src-family tyrosine kinases Hck, Lyn and
Fyn, and the receptor tyrosine kinases FGFR1 (fibroblast growth factor receptor 1; FGFR1)
and VEGFR2 (vascular endothelial growth factor receptor 2; KDR).

Table 1

Kinase ICsy
p38a <2 oM
Abl 4 nM
Arg 10 nM
Tie2 1 asM
Abl (T315I) . 68 nM
Hck 26 1M
Lyn 25 nM
Fyn ' 41 oM
FGFR1 28 oM
VEGFR 74 nM

By way of comparison, the compounds of Examples 94 and 138 of WO 2004/078116

were also tested.
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WO 20071089646PCT/ US2007/ 002272 38 Table 3: CYP Inhibition Profile (Conpound
72) 1Cso CYP3A4 M dazolam -8 gM Testosterone: -10 gM CYP2D6 3 gl Y1 CYP2C9 5

gM (LC/ MB) COYR2H3/089846g\ (LC/ MS) CYP1A2 PCT/US2007/002272
35
Example 94
"
H ‘ H .
N N
o} (o] N /

Example 138

The results are provided in Table 1a below.

Table 1a
Example 94 .Example 138
~ Kinase ICse ICso
P33 <2 nM <2nM
Abl 10 nM >500 nM
Tie2 ‘ 4 nM >500 nM

The results show that compound 72 is a significantly more potent inhibitor of Abl and
Tie2 than the compounds of Examples 94 and 138 of WO 2004/078116.

Example D
Cell activity of Compound 72 against the p38 pathway
[00142] Hel a cells were treated with Compound 72 for 60 minutes prior to stimulation
with 1 pg/mL anisomycin for 60 minutes to induce activation of p38 pathway. Cells were
labeled with antibodies against the phosphorylated form of HSP27 (Ser78) and GAPDH as a
normalization control. Cells were imaged and quantified using a LI-COR Aeriustm imager.
[00143] The results demonstarted that Compound 72 is a p;otent inhibitor of the p38
pathway in cells, with an apparent ICsp of 2 nM. In a functional cell assay, this compound
was also tested for} its ability to inhibit TNF-o. production in whole blood treated with



25 gM 3. Of-target toxicity assays [00150] Conpound 72 was assayed for

bi ndi ng (figand di spl acenent assay) at 10 gM agai nst the foll owi ng panel of 28
receptors, iWA2VAE¥AY s and transporters. [00151] OF the PSG/USBNI0ELBPEr entities
screened, only the sodium channel (site 2) was shown to significantly interact
(>50% di spl acenent) with the conpound. 4. Safety Assessnent assays

[ 00152] hERG assay was performed using a standard patch clanp protocol. AMES
assay (bacterial reverse nutation assas) was performed according to protocol.
Conmpound 72 was tested at 0.5-5000 jig/test plate wth/w thout 59 activation.
In vitr cbaawdai hpupomaqﬂn@m@rﬂdﬁséug ipdusayoytakineepiedndtionnfas dgiceted &y Fg-1é)pr ot ocol .
The resuld, m mn{mggpﬁ@nﬂ Table 4: Safety Assay Conpound 72 hERG Patch
Clanp 64%I |t| n at M AMES nut agenicity

Example E

Cell activity of Compound 72 against Tie2 receptor

[b0144] For the time course experiment, HUVECs were serum-starved for 2 hours then
stimulated with 200 ng/mL the Tie2 receptor agonist Angiopoietin-1 (Ang-1). Cells were
harvested at the indicated time points and immunoblotted with antibodies against phospho-
AKT, phospho-Erk, phospho-HSP27, phospho-p38 and GAPDH. Signals were quantified
and normalized to GAPDH to assess extent of induction as a result of Tie2 receptor
activation. The results were demonstrated as an immunoblot and graph showing the time
course of Erk, AKT and p3.8 pathway activation in response to the Tie2 receptor agonist Ang-
‘1 in human umbilical vascular endothelial cells (HUVECs). The results show that only the
AKT and Erk pathways are activated in respﬁnse to Tie2 réceptor activation. '

[00145] For the Tie2 activation study, HUVECs were serum-starved for 2 hours then
treated with varying concentrations of Compound 72 for 60 minutes prior to stimulation with
200 ng/mL Ang-1 for 10 minutes. Tie2 was then 1mmunopur1ﬁed (IP) and immunoblotted
with anti-phosphotyrosine (pTyr) and anti-Tie2 antibodies to assess the degree of Tie2
autophosphorylation. Lysates were immunoblotted with anti-phospho-Erk and anti-phospho-
AKT (Serd73) antibodies, respectively. Signals were quantified and normalized to GAPDH
as a loading control. The results were shown in an immunoblot and a graph. Compound 72
treatment resﬁlts in a dose-dependent inhibition of both Tie2 autophosphorylation as well as
its downstream effectors Erk and AKT with an ICsp of <33 nM for the former and <11 nM for

the latter.
Example F
Cell activity of Compound 72 against BCR-Abl
[00146] The BCR-ADbI positive chronic myelogenous leukemia cell line K562 was

treated with various concentrations of Imatinib or Compound 72 as indicated for 72 hours at

37 °C, 5% CO,. Cell viability was subseqﬁently measured using CellTiter Blue (Promega) to

determine ICsq values for each coxﬁpound. The ICsp values determined were 278 nM-and 62

nM for Imatinib and Compound 72, respectively.

[00147] Extracts of K562 cells treated with varying conccntrations.of either Imatinib
" or Compound 72 for 2 hours at 37 °C, 5% CO; were prepared and immunoblotted for

autophosphorylated Abl (p-Abl, Tyr245) and Abl substrates STATS (pSTATS, Tyr694) and



Negative Mcronucleus (in vitro) Negative 5. Tolerability study [00153] M ce
(strain CD-1, n 5 per dose group) were dosed with Conpound 72 (as Conpound 74)
at 10, 30 orWeeYW MKy BID for 14 days. Wight |oss was PAIEEIYEB22Rr oughout
study. Bl ood was renoved on the final day for clinical chem stries (al bum n,
al kal i ne phosphat ase, ALT, Anylase, BUN, cal cium cholesterol, creatinine,

gl ucose, phosphate, total bilirubin, Ti', dobulin). The results are shown in
Table 5. No conpound-related nortalitizms WD 20071089646PCT/ US2007/ 002272 39

were observed. In this study, even at. 100 ng/kg, no dose-limting toxicities
(DLTs) Wekk (pedd., dintk07helbs trseltashenxihayFempoundai2ad sootes tiiapmiopr jres more

;ﬁgntl BB | mm' Raatinib Q! ifhiBRInk! grtifetliol 1Y e BORCABSHNRH RN (i 162089 10, 30
rggults of 1mmunoblottmg of K562 extracts treated with pBCR-Abl, pSTATS5, pCrkL or

GAPDH at the concentrations 5000, 1000, 333, 111, 37 and 0 nM Imatinib or Compound 72
were measured. This assay shows that both Compound 72 and Imatinib are capable of
inhibiting the autophosphorylation of thé BCR-Abl as weli as its substrates STATS and CrkL.
Compound 72, in accordance with the proliferation data, is Ihore potent at inhibiting the

phosphorylation of these substrates.

Example G

Physical _properties, Metabolic profile and Safety profile of Compounds 72 and 74
1. Solubility determination

[00148] The results of the solubility determination are shown in Table 2.

Table 2: Solubility

. Compound 72 Compound 74 (Prodrug)
pH 3.0 <0.005 mg/mL pH 12 <1 mg/mL
pH 7.4 <0.005 mg/mL pH 6.5 >1000 mg/mL

pH 7.4 ~940 mg/mL

By way of comparison, the solubilities of the compounds of Examples 94 and 138 of
WO 2004/078116 were found to be <0.001 mg/mL at pH 6.5 and 7.4.
2. CYP Inhibition assays (Fluorescent. LC-MS) |
[00149] ICso values for CYP3A4, CYP2C19 and CYP2C9 were derived by measuring

the ratio of the formation of metabolite of a specific substrate to internal standard compared

to control by liquid chromatography/mass spectrometry (LC/MS) using pooled human liver
microsomes (n = 1). ICsp values for CYP2D6 and CYP1A2 were derived by measuring the
relative fluorescence compared to control of commercially available P450-isoform-specific

fluorescent 'probes and recombinant protein (n = 1). ‘The results are shown in Table 3.
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CYP2D6 3uM
CYP2C9 5 uM (LC/MS)
CYPC19 25 uM (LC/MS)
CYP1A2 25 pM

3. Off-target toxicity assays

[00150] «

against the following panel of 28 receptors, ion channels and transporters. = .

[00151]

shown to significantly interact (>50% displacement) with the compound.

. Compound 72 was assayed for binding (ligand displacement assay) at 10 uM

Of the 28 molecular entities screened, only the sodium channel (site 2) was

4. Safety Assessment assays

[00152]

hERG assay was ﬁerfomed using a standard patch clamp protocol. AMES

assay (bacterial reverse mutation assay) was performed according to protocol. Compound 72
was tested at 0.5-5000 pgftest plate with/without S9 activation. In vitro and in vivo
micronucleus assays were performed according to protocol. The results are shown in Table
4.

Table 4: Safety

Assay Compound 72
hERG Patch Clamp 64% Inhibition at 10 pM
AMES mutagenicity Negative
Micronucleus (in vitro) Negative

5. Tolerability study

[00153] Mice (strain CD-1, n = 5 per dose group) were dosed with Compound 72 (as
Compound 74) at 10, 30 or 100 mg/kg BID for 14 days. Weight loss was assessed throughout

. study. Blood was removed on the final day for clinical chemistries (albumin, alkaline

phosphatase, ALT, Amylase, BUN, calcium, cholesterol, creatinine, glucose, phosphate, total

bilirubin, TP, Globulin). The results are shown in Table 5. No compound-related mortalities



IV: Img/kg O = 2.6.nL/mn/kg ER = 2.8%V, = 0.085 L/kgt = 3.91us ADC = 6.6
pig-hr./kg Oral: 10ng,/kg AUC = 10.5 jig- hr/ng 16% C', ":18 pg/ mL WD
20071089646P¥TAUZ9¥6%1002272 40 [00156] 2. Rat: The phar rﬁ%ﬂl%‘?“ﬁé‘??@s of
Compound 72 was exam ned in nmale Sprague-Dawl ey rats (n = 3/tine point)"
following bolus IV (2 nkg) or PO (30 ng/kg) adm nistration. Blood was sanpl ed
at the sanme tinme points as listed for the Mouse PK study. |V: |Ing/kg

39 :

were observed. In this study, even at 100 mg/kg, no dose-limiting toxicities (DLTs) were

seen-and therefore a maximum tolerated dose (MTD) was not identified.

Table 5: Tolerability (in vivo)

Species Mouse (CD-1)
Dosing ' 10, 30 and 100 mg/kg BID
Study duration .| 14 days
Weight loss <5% (all dose groups)
Clinical chemistries Within normal range (all dose groups)
Comments: . { No compound-related mortalities
no observed DLTs
‘ MTD not achieved
Example H

Pharmacokinetics of Compound 72 in Rodenté and Primates

[00154] Non-compartmental (model independent) methods were used to analyze the
plasma concentration time-curves derived from all species as described below. Clearance
(C}), calculated percent extraction rafios (ER%), volume of distribution (Vz), time to Y-
maximal concentration (tiz) and exposure (AUC, area under the curve) values are provided
below for mouse, rat, and monkey, respectively.

[00155] 1. Mouse: The pharmacokinetics of Compound 72 was examined following
bolus intravenous (IV, 1 mg/kg) or oral (PO, 10 mg/kg) administration in female Balb/c mice
(n = 3/time point). Blood samples were obtained at 15 and 30 minutes, and 1, 2, 4, 8 and 24
hours after PO dosing, and at 15 and 30 minutes, and 1, 2, 4, and 8 hours for IV

administration.

IV: Img/kg Oral: 10mg/kg

Cl = 2.6.mL/min/kg AUC = 10.5 pg-hr/kg

ER =2.8% F=16%

V,=0.085 L/kg . Cmax = 1.8 pg/mL
ty,=3.9hrs

AUC = 6.6 ng-hr/kg



A =3.2.n/mn/kg ER = 4.6%V, = 0.048 L/kgt vy, = 3.9 his AUC = 4.7 ug-hr/kg
Oral: 30nmg/ kg AUC = 35 ug-hr/kg F = 15% C. = 4.5 pg/nL [00157] 3. Monkey: The
phant acoki ne¥Pé¥78%%onmpound 72 was examined in nmal e CyA&ABISeYH82dBnkeys (n =
3/time point) following bolus IV (2 ng,/kg) or PO (10 ng/kg) adm nistration.

Bl ood was sanpled at the sane tinme points as listed for the Muse PK study.

IV: Img/kg G = 8.8.nl Jrninfkg ER = 20%V, = 3.2 L/kgt = 4.6 hrs AUC = 4.1
ug- hr/ kg - 40 .

[00156] 2. Rat: The pharmacokinetics of Compound 72 was examined in male
Sprague-Dawley rats (n = 3/time point) following bolus 1A% (2 mg/kg) or PO (30 mg/kg)

administration. Blood was sampled at the same time points as listed for the Mouse PK study.

IV: 1mg/kg - Oral: 30mg/kg

Cl =3.2.mL/min/kg AUC =35 nug-hr/kg
ER = 4.6% F=15%
V,=0.048 L/kg Cumax = 4.5 pg/mL
ty=3.9 hrs

AUC =4.7 pg-hr’kg

[00157] 3. Monkey: The pharmacokinetics of Compound 72 was examined in male
Cynomologus monkeys (n = 3/time point) following bolus IV.(2 mg/kg) or PO (10 mg/kg)
administration. Blood was sampled at the same time points as listed for the Mouse PK study.

IV: Img/kg ' Oral: lﬂmg/kg'

Cl1 = 8.8.mL/min/kg AUC = 7.6 ng-hr/kg
ER = 20% F=38%
V.=3.2L/kg Cmax = 0.26 pg/mL
ty,=4.6 hrs

AUC =4.1 pg-hr/kg

Example I
Compound 72 in a rat model of collagen induced arthritis (CIA)

[00158] Compound 72 was dosed in the prodrug form (Compound 74) in this study.
Female Lewis rats (200 g); n = 8 per treatment group were injected with type II
collagen/Freund’s incomplete adjuvant (300 pL injection of 0.6 mg collagen, dorsal surface
Day 0 and Day 6). Animals were does with: (1) Vehicle: 5 mL/kg, PO, BID x 7; (2)
Compound 72: 0.3, 1, 3 or 10 mg/kg, PO, BID x 7; or (3) ENBREL®: 10 mg/kg, SC, Days 1
and 4. ENBREL® served as a positive control. Compounds were administered on days 11-
18. Ankle diameter was measured at day 11 and every day thereafter (Figure 70). At study
end paw weight and microscopic histology were determined. Both hind paws and knees were
removed, hind paws weighed and then placed, with knees, in formalin. Following 1-2 days in

fixative and 4-5 days in decalcifier, ankle joints and knees were processed, embedded,



Oral: 10nmg/ kg AUC = 7.6 ug-hrikg F = 38% Crax = 0.26 p.g/nL

Exanple | Con_apound 72 in a rat nodel of collagen induced arthritis (ClA)

[ 00158] ConpdtPd798%#s dosed in the prodrug form (Conpodi&d/UP207PR2Rhi s st udy.

Female Lewis rats (200 g); n = 8 per treatnent group were injected with type

Il collagen/Freund" s inconplete adjuvant (300 pL injection of 0.6 ng

col | agen, dorsal surface Day 0 and Day 6). Aninmals were does with: (1)

Vehicle. 5 nm./kg, PO BID x 7; (2) Compound 72: 0.3, 1, 3 or 10 ng/ kg, PO BID

X 7; or (3) ENBRELO .10 ng/ kg, SC, Days 1 and 4. ENBREL(r) served as a

posi t i veectomed ehd s@mnep ovitld tolvidine Blueri Ainkles aadl koeesdugrs given spgres A§I0-2 T anet er

was ”Eaﬁﬂgﬁgmé&nQBMHEQf RGEN ShY biRYeddpgigaf ter (Figure 70). At study end paw
n

wei ght a m croscopli ¢ |stology were determ ned. Both hind paws. and knees
a

vere renB9tS] hi ndhpasslinesbghethah fempran B slosttdenspdentiynisggovedmalt of the i n.

Fol | owi NGrabneferd @¥sociated Wit 1Y€ dfBsbe 4nddeddaYorl Shidle Gintdté Sid hafph@ojogynt s and
knees were processed, enbedded .
Compound 72 had an apparent EDsp of 1.5 and 3.0 mg/kg, respectively. At 10 mg/kg

Compound 72 induced disease regression by the end of the study.

Example J
Compound 72 inhibits angiogenesis in vivo
[00160] Compound 72 was dosed in the prodrug form (Compound 74) in this study.
Female CD-1 mice (19-22 g), n = 4 per treatment group, were implanted subcutaneously with
500 pL growth factor reduced matrigel containing 1500 ng/mL bFGF or 0 ng/mL bFGF as a
negative control. Test compounds were administered by oral gavage at the indicated doses .
and schedules. Animals were dosed with (1) Vehicle: 30 mM phosphate buffer, 10 mL/kg,
PO, BID x 7; (2) Compound 72: 10, 30 or 100 mg/kg active drug, Po; BID x 7; or (3)
SU11248: (Sutent) 40 mg/kg, PO, QD x 7. Sutent is an inhibitor of KDR and served as a
positive drug comntrol in this sfudy. Animals were euthanized on day 7. Matrigel was
harvested, weighed and homogenized in phosphate buffered saline, pH 7.4, Samples were
centrifuged and the resulting lysate analyzed for hemoglobin concentration by colorimetric
reaction. Compound 72 inhibited bFGF-induced angiogenesis in a dose-dependent manner.

At 100 mg/kg, angiogenesis was significantly inhibited by 72% (p<0.05, Dunnett’s multiple

comparison test).
Exampie K
Compound 72 inhibits BCR~Abl-driven Tumors _
[00161] Compound 72 was dosed in the prodrug form (Compound 74) in this

_study.Female Scid-beige mice (17-20 g), n = 8 per group, were implanted with 107 K562
cells subcutaneously on the right flank. Test compoundé were administered by oral gaizage at
the indicated doses and schedules when tumors reached 200 + 50 mm® in size.  Animals
-were dosed with (1) Vehicle: 20% Trappsol, 10 mL/kg, PO, BID x 7; (2) Compound 74: 30
or 100 mg/kg active drug, PO, BID or QD x 7) or (3) Imatinib (GLEEVEC@): 400 mg/kg,
PO, BID x 7. Imatinib is a known inhibitor of Abl and served as a positive drug control in
this study. Tumor size and body weight were monitored throﬁghout the study. The results

are shown in Table 6.



WD 20071089646PCT111820071002272 41 sectioned and stained wi th tol uidine

bl ue. Ankl es and knees were given scores of 0:5 for inflammuation, pannus
formati on anMOBYHE%Esor ption. [00159] The resul ts show tPEIUSEIPBERD 72
dose-dependently inproved all of the paraneters associated with this di sease
nodel . For ankl e di aneter and hi st opat hol ogy, Conpound 72 had an apparent ED50
of 1.5. and 3.0 ng/kg, respectively. At 10 ng/ kg Conpound 72 induced di sease
regression by the end of the study. Exanple J Conpound 72 inhibits

angi ogenesis in vivo [00160] Conpound 72 was dosed in the prodrug form
(Conpound 74) in this study. Fermale €®a6mice (19-22 g), n = 4 per treatment
group, were[Tmpiant g, KR ameousty i { oRand 16te ed @duced
matrigel coptaining 1500 ng/m bEGE jor O ﬁg m_bFGE as a negative{control.
Test conpouhds were damtimilt ered by loral gavage at the indicated doses and
schedul es. Ani mal s Jyg& sl with (I) Vehicl e:983/perM&2hosphat e buffer, 10

m./ kg, PO, BID x 7; (2) npound 72:} 10, 30 or 100 ng/ kg active dnug, PO, BID
X 7; or (3)jSU11248: .(Sutent) 40 ng/kg, PO, QD x 7. Sutent is-an ijnhibitor of
KDR and sery bihd Ug control inm this study. Aninals yere

eut hani zed on day 7. trigel was harvested, weighed and honobgeni zed in
phosphat e buffered %%WEH‘@,X%R—( 7A. Sanpl es were §%ﬁ’§r@/§hged and the resul ting

| ysat e anal yzed forjgb Bhbn concentration byyweRarigyetri c reactfi on.
Compound 72{i nhi bited bFG--i nduced angi ogenesis_in, a& gose-depender_t manner. At
100 ng/ kg, angi ogenEYBEKBQ gni i clant |y i nhi bPESE ) 729% (p<0. 05, Dunnett's
mul tiple conparison test). Exanple K Conpound 72 1 nhibits BCR-Abl-driven

Tunor s 1] Conpound was dosed in the drug. form pound inthis
Ty P, o g 74582 5556 0 T BB UL SEI PP RRAC D) | 0 (1
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PO, BID pr { [ fnib (GLEE VECO: 400 ng/kg, PO BID x 7.
| mat i ni bt%foélggoﬁr%%%&fsﬁ(m%%ﬁc%%r%%%f Abl and served as a positive drug control in

this study. Tunor size and body vwei gllmyeRe nonitored throughout the study.

The results are shown in Table.6. WO 20071089646PCT/ US2007/ 002272 42
Compound 72 in a model of multiple myeloma

[00163] Compound 72 was dosed in the prodrug form (Coxﬁpound 74) in this study.
Female Scid-beige mice (17-20 g), n = 8 per group, were implanted with 15 x 106 RPMI
8226 cells subcutaneously on the right flank with eithér vehicle (20% Trappsol, 10 mL/kg,
PO, BID x 14) or Compound 74 (100 mg/kg active dfug, PO, BID x 14). Test compounds

were administered by oral gavage at the indicated doses and schedules when tumors reached

200 + 50 min® in size. Tumor size and body weight were monitored throughout the study and
Compound 72 was evaluated on the ability to inhibit tumor growth (% TGI = (1-T/C) x 100).
The results are shown in Table 7. Compound 72 (dosed in its pro-drug form as Compound
74) produced a statistically significant effect on tumor growth over the course of this study.
These data suggest that the effect of Compound 72 observed in this study is in addition to or
independent of its ability to inhibit p38. Compound 72 was well tolerated causing less than
10% body weight loss throughout treatment.



Tabl e 6 Treatnment A Regression and Conpl ete responses Imatinib 400 ng/ kg BI D
98% R (6/8) Conpound 72 30 ng/ kg BID 100 ng/ kg BID 100 /kg QD Stasis (0/8)
93% R (5/8) VePaYV4s%64s 8) [00162] Conpound 74 was effi Cagl%gﬂgszqowoqzmzs nmodel .
Adm ni stration of 30 ng/kg BID or 100 ng/ kg Q resulted in tunor stasis, and
94% t unor regression occurred and 5 or 8 animals had a conpl ete response (100%
tunor regression) when the dose was increased to 100 ng/ kg BID. Conpound 72
was well tolerated causing | ess than 18% body wei ght | oss throughout the
course of .treatnment. Exanple L Conpound 72 in a nodel of nultiple nvel orna

[ 00163] Conpound 72 was dosed in the geediug form (Conpound 74) in this study.

Group %Yo Tumor growth inhibition
(TGI)
Control 0%
Compound 37d
60 mg/kg . 31%
Compound 72
100 mg/kg ) 67%
[00164] The multiple myeloma cell line RPMI 8226 was treated with various

concentrations of the proteasomal inhibitor MG-132 (to serve as a positive control) or
Compound 72 for 72 hours at 37 °C, 5% CO,. Cell viability was then measured using
CellTiter Blue (Promega) to determine ICsy values for each compound (Table 8). Treatment
~ with Compound 72 was not anti-proliferative over the indicated concentration range. MG-
132 produced an ICsp that was within historical ranges of iﬁ-hoﬁse testing (Table 8). These
data strongly indicate that the TGI effect observed for Compound 72 seen in vivo is likely due
to extra-tumor effects. Such a role is consistent with pﬁblished reports suggesting that the
activity of both p38 and Tie2 may be critical for growth/survival of this type of tumor in vivo.

Table 8
Compound Proliferation I1Csp
MG-132 ' 114 nM
Compound 72 >10,000 nM

Example M
Cell activity of compound 72 against VEGFR2 .
[00165] HUVECs were serum-starved for 2 hours then treated with varying
concentrations of Compound 72 or the control VEGFR2 inhibitor ((Z)-3-[(2.4-Dimethyl-3-
(ethoxycarbonyl)pyrrol-5-yl)methylidenyl]indolin-2-one) for 60 minutes prior to stimulation

with 20 ng/mL VEGF for 5 minutes, Lysates of the various treatments were lﬁrepared and
immunoblotted with antibodies specific for VEGFR2 phosphorylated at Tyr1175. Resultant



Femal e Sci d-beige mce (17-20 g), n = 8 per group, were inplanted with 15 x
106 RPM 8226 cells subcutaneously on the right Rank with either vehicle (20%
Trappsol , 10VRRIRG90, BID x 14) or Conpound 74 (100 ng/RGSAVTPR?72dr ug, PO,
BID x 14). Test conpounds were adm ni stered by oral gavage at the indicated
doses and schedul es Wen tunors reached 200 50 mn3 in size. Tunor size and
body wei ght were nonitored throughout the study and Conpound 72 was eval uat ed
on the ability to inhibit tumor growths(% TG = (1 -T/C) x 100). The results
are shown in Table 7. Conpound 72 (dosed in |ts pro-drug form as Conpound 74)
pr oduceoblat8§ma€pmmpwal 73 argd @nwfmtad rinhibftére YEGER 1 tware thegrimagdd andequantiedour se of

th'sst%’sy ?%&@E«%naagl%a géa 1géf:ﬁ§ts§ghmm%&ﬁimzzom ed in this

study|5| tion to or I ndepéen to 1.nhibit p38. Conpound
72 was vmloradmglcenmlecihem}@iwg wersstben hsed 10 GopERe YCwevkyRs for §p:porpd vg pedit

treat mente .\ R%ﬁ@%ﬁ%%ﬁé@%&qo%gﬁg&é% Aémllﬂbéeﬁcﬁv&%&o%ﬂum growt h
inhibition (TA Control 0% Corrpoun 1g % Conpound 72 100 ng/ kg
67% [00166] Compound 72.inhibits the vascular endothe al receptor type II (VEGFR2)

autophosphorylatlon in HUVECs. The results show that Compound 72 treatment results in a
dose-dependent inhibition of VEGFR2 autophosphorylation at Tyrosine residue 1175 with an
ICsp of 48 nM '
PREPARATIVE EXAMPLES

[00167] In the examples described below, unless otherwise indicated, all temperatures
are set forth in degrees Celsius. Reagents were purchased from commercial suppliers such as
Aldrich Chemical Company, Lancaster, TCI or Maybridge, and were used without further
purification unless otherwise indicated. Tetrahydrofuran (THF), N,N-dimethylformamide
(DMF), dicﬁ]oromethane (DCM), toluene, dioxane and 1,2-difluoroethane were purchased
from Aldrich in Sure seal bottles and used as received.

[00168] The reactions set forth below were done generally under a positive pressure of
- nitrogen or érgon or with a drying tube (unless otherwise stated) in anhydrous solvents, and -
the reaction flasks were typica]ljf fitted with rubber septa for the introduction of substrates

and reagents via syringe. Glassware was oven dried and/or heat dried. )
[00169] Column chromatography was done ona Biotage system (Manufacturer: Dyax
Corporation) having a silica gel column or on a silica SepPak cartridge (Waters).

[00170] 'H-NMR spectra were recorded on a Varian instrument operating at 400 MHz.
"H-NMR spectra were obtained as CDCl; solutions (reported in ppm), using chloroform as
the reference standard (7.25 ppm). Other NMR solvents were used as needed. When peak
multiplicities are reported, the following abbreviations are used: s (singlet), d (doublet), t
(triplet), m (multiplet), br (broadened), dd (doublet of doublets), dt (doublet of triplets).

Coupling constants, when given, are reported in Hertz (Hz).

Example 1
Preparation of 1-(3-tert-butyl-1-p-tolyl-1H-

1. H-indazol-5-yloxv)benzyDurea (72): Method 1

[00171] The synthesis of compound (72) according to Method 1 is shown in Scheme 1,
steps A to J.
[00172] Step A: Preparation of 2-(benzyloxy)-5-fluorobenzonitrile 62: Ina 12 L, 4-

neck round bottom flask equipped with a mechanic stirrer and temperature probe, a
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followed by the addition of water (2.6 L. x 3). The slurry was stirred at room temperature
overnight and the precipitate was filtered and washed with water (650 mL x 3). The solid
was dried in vacuum for 2 days to give 292 g (99.3 %) of the desired compound. '"H NMR
(400 MHz, DMSO-dg) 8 7.78 (dd, 1H, J = 3.2 Hz, J = 8.2 Hz), 7.5-7.76 (m, 1H), 7.35-7.48
(m, 6H), 5.28 (s, 2H). o |

[00173] Step B: Preparation of 5-Fluoro-2-hydroxybenzonitrile 63: Dry 10% Pd/C
(2.48 g) was placed in a 5 L flask under N>. A solution of 2-(benzyloxy)-5-fluorobenzonitrile
(148 g, 651 mmol) in methanol (2.34 L) was added slowly under N,. The air of the flask was
removed by vacuum and the flask was charged with H; (balloon) three times. The mixture
was stirred at room temperature for 1 hour. The above process was repeated two more times
to pﬁsh the reaction to completion. The mixture was stirred at room temperature for another 2
hours. The mixture was filtered through a Celite pad under N, and washed with EtOAc (150
mL x 2). The palladium waste was rinsed with ‘water (50 mL) and discarded. The filtrates
were concentrated to give (94.6 g, 106 %) of the desired compound as a yellow solid. MS
(APCI -) m/z 137 (M-1) was detected. 'H NMR (400 MHz, DMSO-dg) 8 11.07 (br, 1H),
7.58 (dd, 1H, J = 3.2 Hz, J = 8.2 Hz), 7.43 (m, 1H), 6.91-7.03 (dd, IHJ=4.5 Hz, J = 9.2
Hz). ‘ .

[00174] Step C: Preparation of 5-Fluoro-2-(4-methyl-3-nitrophenoxy) benzonitrile
64: In a 3-necked 5L flask, equipped with a mechanic stirrer, a condenser, and a J-Kem
temperature probe, a solution of 5-fluoro-2-nitrotoluene (158 g, 1.02° mol) in N,N-
dimethylacetamide (500 mL) was added to a mixture of 5-fluoro-2-hydroxybenzonitrile (147
g, 1.07 mol) and potassium carbonate (163 g, 1.2 mol) in N,N-dimethylacetamide (573 mL)
at room temperature. The mixture was heated to 100 °C. After 8 hours, the reaction mixture
was cooled to room temperature and water (3400 mL) was added in an ice bath. The
precipitate was filtered, washéd with water (1073 mL x 2), and dried in vacuum (40 °C) to
give (264 g, 90 %) of the desired compound as a brown solid. MS (APCI -) m/z 272 (M-1)
was detected. "H NMR (400 MHz, CDCL) & 8.10 (d, 1H, J=9 Hz), 7.41-7.48 (m, 1H), 7.38
(m, 1H), 7.07-7.14 (m, 1H), 6.88-7.10 (m, 1H), 2.63 (s, '3H). '
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with 20 ng/nL VEGF for 5 mnutes. Lysates of the various treatnments were
prepared and i mmunoblotted with anti bodi es specific for VEGFR2 /phosphor yl at ed
at Tyr1175. WR3WP¥R6 WD 20071089646PCT1US20071002272 AETHISH0F0§28712 Conpound
72 and the control inhibitor VEGFRL were then i naged and quantified using the
-COR Aeriustrn imager. Phospho-VEGFR2 signal was nornalized to GAPDH as a
| oadi ng control. These values were then used to generate | C50 val ues for
Conmpound 72 and the control VEGFR2 inhiditor VEGFRL, enpl oying a 4-paraneter
curve fit protocol. [00166], Conpound 72. inhibits the vascul ar endot heli al
recept or[00¥pE |1 (SYEGPR2 Prepatatipho$ Qﬂéfz%mmt%meihmlnhmib'ﬁh@rﬁ@hﬁi sIrshow t hat

Conpound, - DLt Q
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i ndi cat e%ul 2h! ausePRFr 8! Hrseﬁlo@f ‘é‘ve?eeblafsézﬂﬁﬂ s ﬁiﬁ@é&aﬁ? 1 MoIPTHReROE)S wer e

pur chased from commrerCi al giﬁl ers such drich Chem cal Conpany,
Lancast ePaturpied agpequsyNHGlgel dVaﬁeﬁdée@|§@éb’1W°b’PfoﬂlQ npipyies oyl 3 pedP®N unl ess

otherw sg.hOqhGHA D%%Tﬁé FNA Qb bE A T ,soNd;Fﬁaer@L&%hfﬁmmg A .

di chl or onet hane ( , toluene, dioxane and clifluoroethane were purchased
from Al dioi topmi tamperetires and stiyord #tagom iempeyatyreator cauir v dpgoressempeed Bact i ons

set fort ﬁmtaﬁw%meecaﬁe%g%ﬁ&%w EBARr (450 w&tj)VQtwaéa%(l@oungmdmgen or
argon or wth a drying tube (unless othervm se stated) 1 n anhydrous sol vents,

and the f(l688mlgp rprcmaé@k%om& k2 of pitb@cyantlj4 b e HoOD 1nd bPett 58@ mlax 2drverhe

I ntroduchddan. Phe ﬁugsésr@&%scoaean{a%%nﬁosmyl@aﬁ&ﬁﬁ&gﬁnm%a@ﬁwm@r Wasimeen dried
and/ or heat dri ed. &Gg Col. um_chromat o on_ a Bi otage system

(Nt ac T 0 s aAsCBlt 2oy STy AL Cp il G GO R 37 YBHER 89 | | oo
SepPal ¢ gakidei2dgs g((\éat%)rc&)the 1O QprhpouldNMR @IETIt-Han/MRa B (Ve Dok skadktfeda V. ari an

I nstrument \RRR & P8 2EotS M Bs (m, 1:), 7.18 (m, 1H), 6.65-6.85 (m, SH), 3.60 (br, 2H),
2.17 (s, 3H). _
[00176] -Step E: Preparation of 2-(1 H-indazol-5-yloxy)-5-fluorobenzonitrile 66: In a

6 L round bottom flask equipped with a mechanic stirrer, J-/KEM temperature probe, a col'd
solution (0 °C) of 2-(3-amino-4-methylphenoxy)-5-benzonitrile (209 g, 862 mmol) and
NH4BF, in acetic acid (1.75 L)/water (862 mL) was treated with concentrated HC1 (359 mL)
dropwise over 2 minutes. The slurry was stirred in an ice bath for 30 minutes and sodium
nitrite was added. The reaction mixture was stirred at 0 °C for 1 hour and then warmed to
room temperature. Afier stirring at room temperature for 3 hours, solvents were removed by
rotary evaporation and azeotroped with toluene (200 mL x 2). The residue was dried in
vacuum overnight. The solid was suspended in acetone (200 mL) and EtOAc (200 mL) and
the solvents were removed by rotary evaporation. The residue was suspended in EtOAc (200
mL) and removed by rotary evaporation. The residue was suspended in EtOAc (1145 mL)
and potassium acetate (254 g, 2.6 mol) was added in one portion. The mixture was stirred at
room temperature for 20 hours and filtered. The cake was washed with EtOAc (500 mL x 6).
The combined filtrates were concentrated. The residue was suspended in EtOAc (500 mL)
and heptane (500 mL). The yellow solid was filtered (141.3 g). The mother liquor was
concentrated and recrystallized from MTBE/Hexane (100 mL/100 mL) to afford 20.1 g. The
second mother liquor was concentrated and triturated with MTBE/heptane (100 mL/100 mL)
to give an additional 14.28 g. Combined crops yielded 176 g (81 % yield) of the desired
compound. MS (APCI +) m/z 254 (M+1) detected. 'H NMR (400 MHz, DMSO-dq) & 13.38



311-NMR spectra were obtained as CDCl 3 solutions (reported in ppm, using
chloroformas the reference standard (7.25 ppm. O her NWR solvents were used
as needed. WHRRVFEER4nultiplicities are reported, the fAYTHRRNGORBBr evi ati ons
are used: s (singlet), d (doublet), t (triplet), m(nultiplet), br

(broadened), dd (doubl et of doublets), dt (doublet of triplets). Coupling
constants, when given, are reported in Hertz (Hz). Exanple 1 Preparation of
1-(3-tert-butyl-1-p-tolvl-1H Tyrazol - 54n71) - 3- (5-fl uor o- 2- (1- ( 2- hvdr oxvet hyl ) -
1H i ndazol - 5-yl oxv) bennflurea (72): Method 1 [00171] The synthesis of conpound
(72) acc@roﬂlfﬁgsﬂﬁ(%ﬂ)@ﬂ%ﬂddslﬁh«bwﬂIHZSEHE&QHZ) Ti4e@s1iA £ 5 9H2)[ DO41R] Step A
Pr epar at% 70§ gd (lgpra}g/ég%y)gg‘%(fghu%ot}e_n;g%g 7ile36Ry N a 12 L, 4- neck round

bottom fTask" e ul anid stirrer and tenperature probe, a WO
20071089BW8PIT1 USZB@D? 1002 Prepasgionush @r(d1(33-dimethoryathyithyrindpgok Hflcgty) 3- 82 nol)

i n DVF (flu%gbé&m&u@d@%d é)@rﬁ yAda%lcsﬂ.peky)(slﬁao&b nm?ﬂexstdabcyq@ PSPPI ng
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droppi ng funnel "over 35 mnutes. The resulting mxture was warnmed up to room
t enper at wmel) wps added dippivise, intare nertanand thiateagten wiktisg s heated paBh °C4or) and

quenchedlwht)&ssafﬁms&ﬂmme(&iocmd {oowogy@n&yataﬂaemﬁd&an&emt&f uﬁm; er (2.6

L x 3) lurry was stirred at room tenperature overnleg’vt and

preci pi t@@éc%@eﬁsmet tor dffprd e wrrstsenatgiialh whigheway patitigpedcd eefrl’ﬁ@‘%‘b F‘i‘%l was

dried in YS Th® c8n¥Bied Srzaflic 1823w \oésh&mmﬂ%é gxceARound. 111
NVR (4003%%&3%&%5“@ T78c dd, e1H'?g 163%9er . 1=8. rq f76 (| n, 1H),
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(dd, 1H J€ susmnditm Oﬂhthnu@ammmt)m h[y@@@?@]@ﬁég,@7@mpdbaﬂ‘ﬁﬁ(b@0 mL) The

>~ Pl uor 0 2 £ HBLINL 30l £ORBCDR*Y) , BPAZONLT duficO e shoBa Rogkad BL f1 ask,
equi pped S AEChan C e ITT &) & Eondén na K fl%npera ure pr obe,
a sol ut i echiefedS Th uekterR miktireotvad wmd(td%org terﬂp@ﬁuﬁ[ﬂn)i stirred until complete

N, Ndi net h m 0] e
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g, 1.2 rmtﬂqedi d101NVIN= th astitigd spot tavingeatirs Aglutipl Oétsatlﬂ@mﬂa aquapusrBechelde’s sale ni xture
was heat g, tn% emeéI{é Glas %.#ngr&,m& ﬁﬁﬁdtéé”m{{h %%élalﬁm Wt SARIKde iR " OOm

t enper at ur e an wat er was a in an ice . The precipitate was
filter edsoliferheBhaphays W%?CPEIPEFYI?H#@%@@POUS&‘HWT(P?‘F@&“? With aeqre QAo %}"et 0 give
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(m 1H), 37387 rr@ qu)he cwdequd% which wap useg, vg@orﬂ h?urﬁvaaﬂmz M5 <é§’ 3H) .
+) m/z 346 (M+1) was detected. 'H NMR (400 MHz, CDCls)  7.90 (s, 1H), 7.48 (d, 1H, J =

9 Hz), 6.9-7.15 (m, 5H), 4.76 (t, 1H, J = 5.3-Hz), 4.49 (d, 2H, J = 5.3 Hz), 3.88 (s, 2H),

3.36 (s, 6H).
[00179] Step H:  Preparation of 1-(3-tert-butyl-1-p-tolyl-1H-pyrazol-5-yD-3-(2-(1-
(2,2-dimethoxyethyl)-1 H-indazol-5-yloxy)-5-fluorobenzyl)urea 70: (2-(1~(2,2-

dimethoxyethyl)-1H-indazol-5-yloxy)-5-fluorophenyl)methanamine (2.00 g, 5.791 mmol),



WD 20071089646PCT1US20071002272 46 [00175] Step D: Preparation of

2- (3- Am no- 4- net hyl phenoxy) - 5- benzonittile 65: In a 4-neck 12000 ni round
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t enper ature probe, 2-(3-am no-4-nethyl phenoxy)-5-benzonitrile (247 g, 907
ranmol ) and Zn dust (297 g, 4.5 nol) were placed and suspended in 1:1 MeOH THE
(2.2 L). Saturated aqueous N114Cl (1.6 L) was added slowy over 40 m nutes

t hrough an addition funnel (maintaininggthe internal tenperature below 60 C).
The reaction m xture was cooled to roomtenperature and stirred at room
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crude product was purified by f hr omat ogr a nant 25 %
Et 0Ac/ Hediwied Withosatyptst Aqueous NHu¢lsandsexgacisfl IPWedlablgr np&margamise N- 2

i soner Wagrd@hed %@éﬁbﬁ%d MSn&eﬁBQJed Tx}xdﬁj &d@b’éa prddidn: 8 SeRded &L‘ct &dde &MenMVR ( 400

M—Iz CDC1 :

%(C&d“’aslﬂlf“f\(?aby%%h ﬁ?“m}P emgtog%?hy &e?‘?%‘t %I‘S% ﬁ{o}g’%@% 1742)(‘%‘34 49 (d,
2H = 5 3 2Miz) (55 o)A thesdestibl) corthPitihd SISt @PCB-+) PrefEw @i+ DRvafdetected. '"H NMR
(2-(1-(2, 2-di net hoxyet hyl ) - 1Hi ndazol - 5-yl oxy) -5- fl uorophenyDr net hanam ne 68:
2-(1-(2, 2-Di net hoxyet hyl ) - 1H i ndazol - 5-yl oxy) -5- fl uorobenzonitrile (3.80 g,
11.13 mmol ) in TI-1F (100 nL) was added dropwi se to. a stirred O C suspension
of I|th| um aI um num hydrlde (0. 6338 9, 16 70 nmol ) |n THF (100 m.) The

L o " P B - | L a1 L P | - . r 2 . I T T




(2, 2-di met hoxyet hyl ) - 11/ -i ndazol - 5-yl oxy) - 5-f | uor obenzypurea70: (2-( 1-(2, 2-
di met hoxyet hyl ) - 1H i ndazol - 5-yl oxy) - 5-f | uor ophenyOret hanam ne (2.00 g, 5.791
mol ), WO 280 2%0886#6PCT1US20071002272 48 2, 2, 2-tri chl SCEE{SA3pf/002272
3-tert-butyl-1-p-tolyl-1H pyrazol -5-yl carbamate (3.516 g, 8.686 nunol) and

N. N-di i sopropyl ethylam ne (3.026 nL, 17.37 mmol) were suspended in

N, Ndi net hyl acetam de (50 nlL) and heated at 80 C overnight. The reaction

m xture was concentrated under reducedsgpressure and the residue diluted with
Et OAc and saturated aqueous NH4CI. The organics were washed with water (3x),
brine, dAPeMEIAMIIBSO-dnd & P(s, dBNCEAT (atldD. Ua8dd, Yiddleed] JasEap ds.tldDaf f or d

the cru 1t h ik € ha _ (el uant
35 - 45%5%?%2% %{Qa(?%‘ss% uﬁ?te veI{![ ojrjjol??aolflf )o?%ﬁ(é) vgﬁnﬁlg?he d@s?%qed
product vas-oBraB#8da.ddl.d pasdinel. B@w BHa-35XAs59H)g, 74 %. Ms (APCI +) nmiz 602
(Mt1l) was detected. NMWR (400 M—lz DB%%Q £ 8 7.88 (s, 1H), 7.43 (d, 1H, J=9
Hz) , 672730(m 9H), 6.18 11 601 br 5.47 (t, 1H J---- 6.1
Hz), 4.76 (Rrepars pfionjof—24 grt-lpntvi-l -p-14 ylurgideynegthy)-dty) 2. 37 (s,

3H), 1.30 (s, tﬁlb‘}ophmlfﬁ@jﬁh@iioi 1 vﬂeﬁﬂﬁ&ﬁ@&r@ﬂerﬁimsphate ; (74): Method 1
1-(3- tert butyT T-,I%-qfof%l IH-pyrazol -5-y1)-3-(5-fluoro-:

2- A

1-

a

(
(1-( 2.8 hyI ) gsi$pL ‘5’“%06‘?9';% ﬁi‘iﬂ“}lﬂg écaMF@od 1 is'shown in Scheme 1,

(3 tergthq{W.f,l p-tol yl1-1H pyrazol 5-y1)-3-((2-(1-(2, 2-di met hoxyet hyl )-1Hi nd
0

5-yl 5-fl h th 0.5 | ved
" ont OB nancer Roomfebiih oF dHamet odor (et P AP (o558 .
2. 497 mMpirizokdddslireldOmudiss)-4-ubto@hs&idxk y- H-ifdHzul-5-9ethyipRosphaet 130 N -(B-teftr € was

it HPL I i d t.i i . tected, th
ot ur e et e G oRr s brReaE SRR i Bt eous. Na28504,
sat ur at edospeayd)ndahi0oRa (3sTeg, draddd x@MgBO@)p}ﬂnﬁ dﬁnm@mﬁytmbaﬂxotmﬁéne reduced
LR ff 6 d f duct . whi d
o thout 7 RaRE fee2s Byl R seialleC B 1ig B 1 TRBRAPDGEE susp e g 157
(s 1H) DBF7@ 0 inBPar(dnstirre0 4y yoof tbﬁ:p(esf,nué rtil BL@Q](( bDCMHHt, OBandlysiscghodbll J= 6.1
1 ti
of ) 1. (5. gl toundioh ofding Alilleiad: ¥hudhrodibn b{bAEOAAE i, ToGparation
- ( 2- hy drompdt Wed 9dd£fi+amh@a?pdhe Beagtiox yipbdered by &A.C analysis. Upon completion of

72:1-(3- fh@ E dh
pyrazol - c'ﬁ y%ﬁ%faﬂﬁ%% Naz%b; asoa;(dc?gd v t}}elrel-lfulmrlo az o)ﬁturg afs 3 eS ffgrnil?-lrret hyQur

ea (2. 17’9mgltess @zgew MR WW&W@Q@WSW%’Q@‘S@@H%daMWW wWeh sodi um

bor ohydri@sgac. (Pne’ doddbifled dafibs WER| WasREd Mﬂ%&?zﬂtmﬁ%ﬁbt fﬁi@%&é’énws%veré" he
reaction m xture was stirred at roomtenperature ‘unti| conplete conversion of

the starfisiyMet@yiaaf cpreepirged, Bfld‘fﬂlégd‘lfﬁg eresaye B 2fipr the pady materiatghielhact | on
m Xt ur e WeSpaaeesit fiah lemﬁaﬁomadgﬁpﬂy RIe&S 50 € 4694l Efchgaxﬂikhwsp% phb¥ibe

sat ur at ed__aque xtract t | or t The orgapics were
dried ( @ﬁd/%%@n ers’eff G°8h &’gggi ? 8%@4‘31&?@6@8 eff’?g clfl‘ ude
mat er i al NMEtHOO Mids QDCTEXS 2ES by 1H), asshmel(mrrmmem AIZEE.0ig)aphy (€, GII—I);’M]BZ &; 6%
i ProH d ) f re np, +) nmlz
557 (M1 Al i edthd%lﬁj’ ‘gﬁi@? % oﬁ%ﬁ@dﬁ%ﬁé‘fu@zoﬁ%@éﬁ% 4%( 400 Mz,
DVS0- (163.38(83P9, (25 (sI¥). 7.97 (s, 1H), 7.68 (d, 1H, J= 9.1 Hz), 7.35 (s 1H),
68574 8H), (s, (e bk } g =56

%’(’?’4] S8 ég‘g""%‘ﬂ’gozf 33 %2:16 4 ’ééé‘é‘%z)” tglé’ﬁé‘ ‘%ym"é 1,25
(s 9|-|) ylﬂ;(awp)rgetgyl)—4 ﬂuorophenoxy) lH-lndazol 1-y1)ethyl dihydrogenphosphate

Dibenzyl 2-(5-(2-((3-(3-tert-butyl- 1—p—tolyl-1H—pyrazol—5-y1)ure1do)methyl)-4—

~ fluorophenoxy)-1H-indazol-1-yl)ethyl phosphate (1.920 g, 2.35. mmol) was suspended in
EtOH (0.05M, 50 mL) and cyclohexa-1,4-diene (3.56 ml, 82.14 mmol) and 10% Pd/C
(20%/weight, 0.384 g) were added. The reaction mixture was refluxed overnight. The

reaction mixture was filtered through GF paper and washed with MeOH. The organic layers
were concentrated under reduced pressure to afford the crude material, which was dissolved

in MeOH and passed through a Gellman acrodisk (0.45 um) filter to remove trace of



Preparation of 2-(5-(243-(3-tert-butyl- 1

-p-tolvl-1H pvrazol -5-yQureido)netirvl)-4- fluoronhenoxv)-1H i ndazol -1

-vbet hyl di WaP¥aé#ptosphate (74): Method 1 [00182] The PEFHISARIIE2Bf conpound
(74) according to Method 1 is.shown in Schenme 1, steps Kto L. [00183] Step

K: Preparation of dibenzyl 2-(5-(24(3-(3-tert-butyl-1-p-tolyl-1H

pyrazol - 5-ybur ei do) net hyl ) - 4-f | uor ophenoxy) - 1H i ndazol - 5- ypet hyl phosphate 73:
1-(3 -tenButyl-1-p-tolyl-1H pyrazol -5s01)-3-((5-fl

uor o- 2- (1- (2- hydroxyet hyl ) - 1Hi ndazol - 5- yl oxy) phenyl ) met hypure a (0.357 g,

0. 6414 rpabhJipmdéquiraminhtiabi. | fereypydrptiars phibe nivdnt the(r@s\2@ROguh wag t§820edmol ) and

2H-tet . t d
at. 1 com Fangsraris & agrmier it TRl BHRPERCSd bl ol 6 1111 €
Consunpthasst tfpravide tiige (&%) plithe desiesat sameyicd OB ICAPEH oRlinde YO (M BDwet , 3. 207
Mol ) raRiRfdet AR 40BIMIAC DARRS s BB U 190 Aot HEL G AN Help-ddlgn -

conpl etion of the reaction, 10% aqueous Na2S203 was a and t he

m xt ur e GRts7S7is d0ED.¢1-24.6- ﬂrﬂhlﬂ@s(br;ﬂfk‘) redctdi 3. Aind-tFEvhL® [fsuPBd /it o

sat ur at egh ggye0sS( ggcb}gxtract ed into EtOAc. The conbined organics were
washed with wat er (2x bri'ne. The organics were dried (NgSO4) and
concentrat ed under reduced pr essur egksmpleford the crude naterial, which was
purified by fl ash col chr oj =u,o eI uan Sq - 40 %EtOc Hexanes) to
provi de 458 mFREFHUYVot-1HE-HER oAbl A2 1) was
detected. 11-1 Mb,%mﬂzﬂ-lﬁm&sﬁﬁxmﬁ&%jmtﬂﬂmma @2Y-- MeiodGm 10H), 6.18

5(35 A ]I-IZ Hg [ﬂﬁ] ( t , 1%{:? altgr:nag\_/i %130% 331 {l}f C%IEP‘(G‘EHZ ’43%%%9% éél H9HS] .

10018418v1emoﬂ2Prs€spawaﬁ1iSwheofe225t(eﬁ&‘{deB (3 tert butyl -p-tolyl-1H pyrazol - 5-

D benzy IR 5y Sy 421 CPRAIAN of S LLERES. S iR OO B IRAETRRENY Lo
fluor opkﬁ’hpﬂy)a— 3H. Adggieid- ﬂ.asyfihett had bpdmoswhaatai (amd 932(:1(-@]16& vGﬁl amgoh) 2%as
suspendeg 8%% 330 Bk, Oallﬁglo Qdoﬁ'ggl%o_]l‘%%e% &%ng?’ﬂ%@)?”% 8&20 14 ol )

and 10% Pd/ C (20% wel 0.384 g) were act I on
r ef | uxedmeebr Werglissolprd in é&tPMﬁQ @ %3 Ybewitlagapid Ftiming gt rmmgtme@mpaﬁhfr and

washed Wolhltid\eQhk Jsaa%mamleh%saw g?ﬁomae&mt @ﬂbaméet cfrsezdgcqgwressure

to afford the crude material, which ssolved In passed through a
Gel | man BE0H-335 meskisvamydded.| Tae rwtl% AHYRIS ae évafpatewckﬁlled with argon

2007108964 RN MFR08 KI022 (e RBbd)as HhGROtEBIE ﬁmdaaa coéxfpie%é cGNBRRMAL | on of

the solvent, the resulting qum was triturated in solids fornmed were
col | ect e"EF‘Wa‘fthntmla‘F‘FEWaaﬁQP %ﬁ@éaorerﬁwerwvwwﬁﬁwly @tﬁéd-r%f icpwpienvi de

1.21 g (@ﬁh% i@kt @‘ﬁ@ !résﬁﬂmcmmomﬁd bN@m{APQk vi‘é)s tmeﬁ @3& &Mxla)ep&@auﬂet ected.
114 NVR( 400 (d 9

Hz), 6. &8 7P°3“7e dippp t ieﬁ)watsr %ﬂ @stotahifzi)m&f élL KVB? achieffsi ani a& soleéf W‘ZFim J o=
5.7 Hz),thé 1cf|e9wz(téld The khspénsroﬁwas $iEred rdpidly £o8 2 hddrshk it chnbio ((Som YkAperateanpl e 3

T Ry RO epinglise v crtesed b HiPuied, FARO ol Wy BLAS: %gwﬁa&%‘éﬁé" =
latex dam, and dried under hlgh vacuum at 40 °C for 44 hours to provide 194 g (99 %) of the
desired product as a tan solid. MS (APCI +) m/z 243 (M+1) was detected. '"H NMR (400
MHz, CDCl;) 8 7.38 (m, 1H), 7.18 (m, 1H), 6. 65-6 85 (m, 5H), 3.60 (br, 2H), 2.17 (s, 3H).
[00187) Step B: Preparation of 2- (lH-Indazol 5-yloxy)~ 5-fluorobenzonitrile 66: In a

500 mL one-necked flask conta1mng a large magnetic stir bar, 2-(4-amino-3-
methylphenoxy)-5-fluorobenzonitrile (274.5 ml, 219.6 mmol) was taken uﬁ in chloroform
(0.8 M) and treated with potassium acetate (25.86 g, 263.5 mmol) at room temperature. The
reaction mixture was cooled to 0 °C and treated with acetic anhydride (62.28 mL, 658.8
mmol) via addition funnel over 5 minutes. The reaction was fitted with a reflux condenser,
treated with additional 100 mL chloroform, and heated to 40 °C. Isoamyl nitrite (58.74 mL,

439.2 mmol) was added dropwise via an addition funnel. The addition funnel was rinsed with



[ 001851An alternative nethod for the synthesis of compound (72), according to
Met hod 2, is shown in Schene 2, steps Ato F. 1001861Step A. Preparation of

2- (4- am no- VAANBHer t oxy) - 5-f | uorobenzonitrile 65: | RS20 R2Recked fl ask
t hat had been evacuated and back-filled with argon, 2,5- difluorobenzonitrile
(295.3 m, 812.0 mmol ) and 4-am no- 3-net hyl phenol (100.0 g, 812.0 mmol) were
di ssolved in dry DVMBO (235 M with rapid stirring at roomtenperature. The

sol ution was evacuat ed/ backfilled w thsargon (3x). Potassium car bonat e (185.2
g, 1340 mmol) i 325 nmesh) was added. The -reaction m xture was

evacuat ety bhck4¢ mleef chilarhfosmgrsmoy ek endneplacsd weth # glaBGtaPpei. ﬁ“fnermtlolpwabe) for
rO hou! ShealtiGoli0f Aboth AP ELRISONSHLAPsralRE hIAGhARaHIHh Yhud s, cOO! e

to roomtenperature a oure L of
stirri ngbmWheSOhésNdﬁ@‘ b‘ﬂng deeqd gnded lbgh vaeHui} é@k3QNa9nmtaﬂiélﬁ bW selit E’IaS

repeat eddy, efﬁa@d HPP Ledatwmrémgbxe L Mﬂh&és d Pda. ek VORI Wg otarjpel@S

! e
achi eved and al olids were I n ﬁs i ce wat e suspensi on s stirred

rapi dl y #gpn 20% (ﬁ%g)a‘gaﬁ ‘f‘k%lalmamt@() r‘%TeMﬁtQﬁ(ﬁE‘i‘ &‘P%FP@W@H@ M b)mo@ml‘i‘d@lﬁher e

col | ect gdapy nlii, | dan & hgid1) a\ﬁ@tﬂﬂ?ﬁniﬂeialﬂ.u@’aﬁ?erm%rglvas iibd With e é&ﬂeﬂ.\éei h 1atex
dam and dried under high vacuum at 40 for 44 hours to provide g (99 %

of the &4 VaedriaditCasr aot}@ﬁfssthdea%n(‘WGOOW 19 @ “6amd MY Sﬁé!}mdet ect ed.

111 NWR M&&M—k&sz@ﬂ?ﬂzs@@ o380l Was hddda, fgllévgec(l?:@ whitf}2500m6 3" FheBRsiifthg SH) .
314)...100187 Ste reparation of

3.60 (hr. 214
2- ( 1H— | n¥FH99 *‘)“8‘??’15@3555‘?’%8? 5o btk £95 ]l BBlteSI*ﬁ éh%’cfél"ﬁ‘@dé‘néetﬂ%c kB® flask
cont ai ni Sﬁllgp&'ilsioar\@ﬁ fRilege® tiashet with bater (R104aiR6iied)-dsred with latex dam, and dried

Chl ofof oF e Wb vay e RFRZBE e, s T aldt o o Boseuiproditina ol )

room t emiwﬁwmg tarl balid. &S (AP ) autzu5e (Wisl)aleaiced. ﬁoNME(emmM{zemsOw th

The roach Bveh BP0 78 R thoradaders"| P4 MG eS¢ b “3oo

int, chlBrof6fim, 2H) Hladddl H,o 40 HAL. 6.96GEnyH, N + iz, (/5894 Iid), 439. 2 mol )

v SdcEDN 2o 8. B ARl Ui I B LIS R noed i
r epl acedvicetatea 7¢1 asy(1d-bploeel:S- ﬂlhsy)rfeﬂuembmmmlheatﬂeﬁ g 01606% Immofowa®0 hours,
cool ed tQsJRRM); AP0 A RERANAEALA f Y AEHOLER ARl B AR AL el

bei ng dried under vacuum rown S sus)pended in
1 L wat e@eSI@Jtllqafté’da‘\?l @é?éL&l"ﬁf—’omnIE%) wenaddsd. Afer 8P| misntsd in Phwatee dath | ng

or ange- by anm ;addn@oz{c@éteq)ss wmtﬁs%ml was%emo mdmwﬁekﬁ Milh 1.0 M

hydrochl oric acid at room t enper at ure m xt ure was
fitted vittigom F%’PNW%#Heﬁs@WSan‘d’ \ﬂﬁr Hﬁdmf“o‘”?@ addedrwarer (9Qr ;L. Mhightheact i on

was cool adtHednl) Qndiﬂd whdle Mﬁ%l%@d&ﬁ%ﬁé& dﬁa 6 25 phral¥ley figmdl EoktaRbd 4¥Gs added,

fol |l oned £ \ﬁ«{i(éﬁ 50 nL) The resulting yell ow suspension was stirred in the
i oe bat MPFOF HOAR) TASEE “Ee SthReEa o e datcous Lyer was epvacted SO @S -
filter edzoovxamemhmbﬂabma ekirfcts bkre %ghedrwed welrl 8@ Widehad@iheXapaiweand dri ed

dosi 1 od BPHE: B STEPiEC P POM Roorah el (MBS ChpEd %%ﬁﬁglfé e

det ect ed:onma(eﬁﬁﬁldh&-izduww&)reﬁanﬂMB ufber, highyacufim @dr { Bourlﬁbrov?de% :{ dd 1H,

3 2 o A OB The iy vhs Bk floogur gPclihonbialf ko bl utpiiSpt It on

of net hyl0 muiquRes-eadey aefduxd - Thmuuﬁpﬂewwf})temﬂ-thmdmelcdhte pyDamb t@tcentrated
2- (1 | NHREPleiold Brisknn: THREADERERNN Wb clfihel Gy bk, h"f‘ﬂ(‘a' dofag,fll ssol ved

in 400 nL of solution was pla
t enper at%?s@}ved(gé§09mlb&f hehBtQAq 21517300 il nﬁ@@nmﬁr)e afided. adhedfllxwet wRs 30

m nut es doBled tw@&% t&aﬁé?amfsetmgﬂt bRl BIROREELMeEied BY fihfatilh, 3@?43%‘? f“(:" ;e

added dr.opw se. xture was stirr d at_room tenper at ur

the ni xtMgéA\ﬁgé +dd’é(é§2§v§i4§il) Vaodetepted. SHIW @OQW%&W'@)‘S 848, 1k 7v€do+e

m Xt ur e M8 () 305 7arev 16 anaR), b.83]AAAL ey Moy 114 aen! a9 ed 269G 7d-

Et OAc) . ers were separated, and the aqueous Iayer was extracted vvlth Et OAc
(3 X 20 ) The conbi ned extracts were washed with water and brine and the

| ayers were separated. The organic |ayer was dried over MpSO4, filtered
through a Celite pad, concentrated under reduced pressure, and dried under

hi gh vacuum for 1 hour to provide 66.3 g of tan solid. The solid was dissol ved
in 400 nL of hot EtOA6 and treated with charcoal for 10 m nutes under refl ux.
The mxture was filter ed thr ough a Oel i te pad and concentrat ed under reduced

L I B PR I L 1 R | . . o — P L



[ 001901Step E: Preparation of Methyl

2-(5-(243-(3-tert-butyl-1-p-tolyl-1H pyrazol -

5- yQur ei do) P RYTHP89%44% | yor ophenoxy) - 1H i ndazol - 1- yDacet Ed/UpPO7N28B| ut i on of
met hyl 2- (5-(2-(am nonet hyl)-4-11uorophenoxy)-1Hinda7o0l-1-yl)acetate

di hydrochloride (17.5 g, 43.51 mnd) in dinmethylacetam de (0.5M 88 nL) was
treated with 2,2,2-ftichl oroethyl- 3-

tert-butyl-1-p- t ol y1l-1H pyrazol - 5-yl cagpamate (17.96 g, 44.38 muml), followed
by diisopropylethylanmine (30.3 nL, 174 nmmol) at roomtenperature. The m xture
was heat §918¢21 80 CSwepdP:niPyéparativh ef methyl re(SaRs(andummentbylx# gbhotapherzoyd 1HAd t he

d T i
P L T e
evapor at wiazqi lyxliagetateo (18- A6 swnp0-74 armolT hveast ﬁa‘mdwalsa 1260k afaed hidrogeration and t he
preci pi t 3ted. KRldadst (0RN ﬁ@'due)ca&@ct rr?a/enfta Jsh ?51 g& %1%@1491%@2\”“/%? 836%“89 % of

t he desired conpound et ect ed
DVSO- d6) 1@eg8diC(@,081 ﬂ)egu%a Oype) Svas adged amisshe( wesslyvasjpurggl oithydrageg®ag. 37 (m

811 6. SRl va u a e e El
01 MG v gt 050 g b By a8 £
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1- ( 2- hy dn @Yt/ ydn)- &mlﬁd@@% Pra¥t OB YXPReRY Ipmmcsgeﬁa«ar fR anfaRiRidshi 98 of

met hyl 24542 43 ten- bu? tol yl- 1H- yrazo
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agueous Af 002 5
i1t o od %t AYSLER URSTo90r S L 0B8Y ReoferHoy At (og P Bl e o™
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o T g G AR £ 1

111) 6. 85’1)'Pfe4df()m¢th}®l-1)-ﬂ“®02hlﬁn€>sy) ljﬂll)dazaql BYD4detate] FP: JA solbtidn blg nethd1 23 (t, 1H,
J =5.6 W- 2- (af'm&ﬁnétﬁyl) 11|'f?luo}o 'heéox?r) Hﬁ)-l?ldgﬁogq }(lﬁcet;'rél dlhy&oc%lo%l: (?7 §5 g( s, 3H),

1.25 (s, anpl e r epar at
2-(5- (246% 3mpelr)tm Mvthylfcqﬁamléﬁ y95&4+§§ym&2 G ES sreyedrwldaysaemmo;oeahyl-s-

f 1 uor ophepox ILpHbRAaEY o) BSidalantidy g nphospbat )
[001921Agual ter ng‘?l\?g m?tyﬁ d Elglr t he sy n?lhey sgof cgo%ggatﬁfgﬁ 7% accogdl ng to

Met hod 2 SU§OPTaRyisRY! ?lﬂmséﬁ%ﬁﬂz 174 papel) @@ammemm%@% FéTBX@e whehegtedtaton of
di-tert- bOIPQh)vami@rt (ﬁﬁ'(tﬁn{nﬁe Rk toktidhivdted iPvdc@b ¥dd dHdresidue distributed between
8%r i\zg|0| g{(?%lj ) el d ate COUS H}Eg 0 }I;]BengX C ljé)l:trl \Q’gsa gg)laratedy Enedt WaShe%h\(l)’ltghat ©
iH( 3dt er bnﬁn,utfylﬂeréd th;l'bxﬁﬁhy mﬂlﬁﬁw; axzapbraﬁedéih) vﬁ:ub(tg £ Ibmof&n(ﬁl{éfdﬂdmigemgll ) -
i ndazo dioxyhphenyl ) met a (1. 2. in :
was treaktl tgr ﬁe}lp azo %’E a‘ﬁg ,SO%G@e%ﬁﬁﬁfc?edaﬁgﬁHﬁﬁaﬁi%P’é’vﬁ‘fgdf%géngor| de
(423 ny, (& %)flomhp dpsizerd cpommutde MR (AR -0, m/ABB & (Me-d)nbdtette. G DR (HO®RIHAS
observed y igl phgr am ( I) was
added. S%)ll\ﬁ?tr?ﬁ $gl%u(%oir%%[jljrilsuo'%gipat fl(;?r%qqtaepnlge’?atg?g%? 61852%39‘3111 %HS’ gen
per oxi de 153445 dH3cti28 (A2E35~1H.8 He), ABSi(aidD) 2-36.6, 3HNdR s, 9H8om terrper ature
slow vy, ofiti rrig@p,as c r 1k seted as
o piRS_C W@pbﬂﬂ@&' 5@r1- 33{&% 1h§ Jr)@eqw ﬁﬁ)gfqu»

detected by LC and T e residue was |str| net hane

and 10% Huerecind -fabxsroyethyhel Hrindasnl S-yigypphepydmethyacsee d21i th wigim ©fx). The
conmbi nednRAGRY-G- @x(f(mﬁes-t MRYIE] - ﬁﬂ&?ﬁm&@ﬁ&ohw%médt)&%gm -hhBHELFS Paper,

Ilow0| ) uri a silica gel pl ug

evapor at
el uting &ﬁf %@ﬁ/?-yg 61@/33(3% Wé%‘?l?é’éln?"rt%ﬂ‘f’f’f &%éWP@E¥%6r‘ﬁa% Vihvacuo to
provi de 'sdiﬁurd%tdl'@dnﬂh’ @@eeﬁg as.6amibdi)tie pbarmks alrddth GmpéRnie. Tﬂyfz‘nxe;ﬁl?&bvai) l n/ z
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1001941Step H: Pr eparation of '2-(5-(243-(3-ten-butyl-1-p-tolyl-11-/-pyrazol-5-
yBur ei do) net hg 4-f | uorophenoxy) - 1Hi ndazol - 1- yCet hyl di hydr ogenphosphate 74:
A sol ution o¥ 6?0-7’9%%16 butyl 2-(5-(24(3-(3-tert-butyl -1 PCT/US2007/002272
-p-tolyl-1H pyrazol - 5-yQurei do) net hyl ) -4- fl uorophenoxy)-1H i ndazol - 1- yOet hyl
phosphate (3.66 g, 4.89 mmol) in EtOH (0.2M 24 nL) was treated with 5N
FICL/iPrOH (2.93 nL, 14-7 mum ) at roomtenperature. Stirring at WO
20071089646PCT1US20071002272 54 room t enper ature was conti nued overni ght. The
sol vent was evaporated in vacuo, and the residue was coevaporated from

t ol uene, N&h@l &hhergapRlyyer Pie %eiegmmwﬁasap@alcewdratemmcmmmfwd i | ova y

Into a baaker GO @10%%?!01{/’6&4%@ B! fALSHs Sl Xﬁ{eﬁléﬁ Q/Ja{:‘)
f||trat|onto provi de 2 g (91% of the desired. i + rﬂz 637
(1v1+1) Pe ok QLT (S M&RA(’ED@ M35 TR0 VS <§t®®d(s}ﬂ~}1\i&}(4® WOz s, 1H),

(d, 2H, 1.25 , 9H).

Exanpl e SH&GMds5LH), 6&7& 4 f’(?ﬁfﬁ%{%ﬁfyﬁt HHJ =51 Hﬁhéé’@l(ﬂ Moz vybERzoni tril e

(78A) [ogkaw@; F =59k uid)oN39fs h)ds s, 9H).

2-(5-(2-cyano-4-fl uorophenoxy in azol 1- yeacetate 77 (prepared as in

Exanpl e 3) (60.0 g, 184 4 mol ) in mQﬁﬁ(gﬁiO nm.) was added -NaBH4 (24 42 g) in
9 o1 "V to 44.7

7.71 (d, D%Jréoﬁﬁ)-s 825173 . 1}9 3@7@,3111) %8%@% P= %ﬁz%%&(s ﬁdﬁ?ﬂdﬂ) 4.28

vacuum To

t he concentrat fuoneshe mgdfsﬁtduzoau@)ﬂm ﬁ@@nh ;Tﬂo)gp}afuiﬁ:t CMeth ma) agd L he
m xture goroysly sti 0 our. The ers r arat.ed and the
aqueous Y@aeﬁ was gQ %it laéla'evﬂ’ ?4\ ‘Etf%rAil’ Sk N ?mpﬂ‘\fli% g@i’b? % Jni cs
were wasMathodi2, ik shatvurimSelibnid 2,4€@ps G20 X. 100 rrL) wat er (200 nilL), brine (500
) o SSNET, VOSBH, of |k aedol M GELE, RPer, S congeniot s ke m b ont
L) were avded- wlﬁlneréplmcfthyig‘l-ihom@hmomb-éﬁhnémd-dl-yﬂbmdpmwhiaét 8P: stiAaring for
30 mmth VRS ctec e5_ (@l 5 g. The
filtrat egﬁ%dcgfnié\g%%e?g%e ﬁg 1?{‘ 3{3{5& 1§S® &43 fﬂﬂ)ﬁﬁ lt':@hgr. a%'&hv\gﬁ?{

r edi ssol sgzald-ipgpbenyDogtiyDprea(d. Srmﬂaﬁ%@nm}m REF@-2M2.06 ml) wahdreatedul t i ng

lid (6 BSle e d't
S |Ov|e 5(1 %Z%Q%ng%ﬁglo C(@ké S%Q%Vrhﬂmopm!aﬁcf Rlib iy Hﬁﬁo&h\l\g}lcﬁr@ﬁrﬂ@eﬁ%KLQ F&E\Ei);&%w 0 "

1H), 7. 3%ony, SGWWMQI-D Afferp] complfee (rﬁlsszmlilyn 6.3 (ablserm!a) digedputyl 2H)
4.17 - 4dﬁ:%p(’dﬁ91ph3§9hor£maﬂte ((i 28 N0 2@@3‘&9@96@@3 g&eﬁsggﬁ%%o% Eéntamel @l e 6

room temperature for 18 hours. Hydrogen peroxide (50 % aqueous, 0.535 mL, 9.43 mmol)

was added at room temperature slowly, and stirring was continued for 1 hour. The reaction
was completed as detected by LC and TLC. The residue was distributed between
dichloromethane and 10% aqueous Naz8,03. The aqueous layer was extracted with EtOAc
(2x). The combined organic extracts were washed with brine, filtered through 1PS paper,
evaporated in-vacuo to yellow oil. The oil was purified by a silica gel plug eluting with DCM,
3-5% MeOH/DCM. Desired fractions were evaporated in vacuo to provide the desired
product as a white foam, 1.59 g (79 %). MS (APCI +) m/z 749 (M+) was detected. '"H NMR
(400 MHz, DMSO-d¢) & 8.29 (s, 1H), 8.01 (s, 1H), 7.73 (d, 1H, J = 9.1 Hz), 6.79-7.35 (m,
8H), 6.23 (s, 1H), 4.62 (t, 2H, J = 4.7 Hz), 4.26 (m, 4H), 2.35 (s, 3H), 1.43, 5, 9H), 1.25 (s,
18H).

[00194] Step H:  Preparation of .2-(5-(2-((3—(3-tert-buty1-1—p-tolyl~lH—pyrazol—5—
ylureido)methyl)-4-fluorophenoxy)-1H-indazol-1-yl)ethyl dihydrogenphosphate 74: A
solution of di-tert-butyl 2-(5-(2-((3-(3-tert—butyl-l-b-tolyl-lH-pyrazol-S—yl)ureido)methyl)—4—
fluorophenoxy)-1H-indazol-1-yl)ethyl phosphate (3.66 g, 4.89 mmol) in EtOH (0.2M, 24
mL) was treated with SN HCI/iPrOH (2.93 mL, 14.7 mmol) at room temperature. Stirring at



HO 245- (2- (am nonet hyl ) - 4-f | uor 2phenoxv) - 1H-i ndazol - | -y1)ethanol (79A)
(Method A) [00196] To a 250 nL Parr shaker was added

5-f | uor o- 2- O ePIM&t%xyet hyl ) - 1H i ndazol - 5-yl oxy) benz F&TYSRI0F02ZR ( pr epar ed
as in Exanmple 5) (80.0g, 269.1 mmol), Pd(OH) 2 (32 g, 40% | oading), EtOH (5 L)
and concentrated HCl (224 niL, 2691 mmol ). The vessel was seal ed, purged with
hydr ogen, vented and charged with hydrogen to 180 PSI. The i nternal
tenperature was |lowered to 18 C and after stirring for 23 hours the reaction
was j udged conplete by HPLC. The above reaction m xture was renoved and the
entire sexpuengeyase nepeantidu¢d\oeenight Ah8 Gokyentf wat avdpbm@pdnntmchcal andathel t hen

ver o 111 FER ek AP Sh (e i 680 ToRF Aal S8k 2 B e ek "

pr essur e and’paredkdpaleinims bdilkes @bMeiduigrwaﬁexNTHegp(@l;@tats)l satids warshretiested by Et OAc (3

X2L). T @%t

Vi gor ous %/&ag?l rrgﬁg@ré% r§19 82%32%51%(12@8dé1e organi c I+I3§’f//g:&§m renoved. This
step was detegiedst BINMRA (408 MH?ESDW - SdéoudD] 8Per(s.\add), 7i7andf iy &d- Po a
cool ed fpsls ds.£67 RALbw), 394@@}9%611 Br20BEQYE (HI2H U £5%a3, asi%gh (3 pel I ets
(40 g x 11) in a manner ‘such that’ the tenpérature did not rise ove é

Once t he pH Has 2.3 4s+3D- W)?t(%r%l)was transferred to a separatory funnel and
extracted with CH2C12 (4 X 1L). The_conbi ned extracts were washed with water
(2 X1 L) and brine (2 X 1 L). The &XpPRI&S was dried over MySO4 (-250 g),
filtered thru GF/F and concentrated under reduced pressure.-The concentrate
was dissolved in CH2C 2 (3.5 L) and hexaneswere added (4 L). After the first
2 L of hexanes were added a brown solid f pd. After stirring for 1 hour the
solid vias collected via filtration and t heyCalon was washed with 1:2

CH2d 2/ hexanes (500 nl). The cake %ﬁd under vacuumto yield 165.1 g
(55.69% of 79A. 1HNMR (400 1'41-1zy ) 8 7.90(s, 1H), 7.42 (d, 1H),
7.17-7.12 (m 311), 6.87 (td, 1H) dd, 1H), 4.46 (t, 2H), 4.12 (t, 2H),
3.86 s (211), " 1.87 (br s, 1H) 0071089646PCT1U820071002272 56 Exanple 7
HO 2- (5-(2-(Amd eth £ 1 ug y - dazal il ¥ (79A)
(Method B) | C ' i -1H i ndazol - 5-
yl oxy) beﬂ!ﬁﬂﬂt rilef¢1ao Sgluh@n 36f nurethyl ad(p-C3- @aﬁﬁ-l‘lz@uc(réplﬁnmgr) -101-B@6zakytel ) in

Foact i on’ paatals MPEAANEL IR RmbR 3] (T g {54 MARE) i MRS S0 Catba, T\
sl ol y ad@BHl&H42 Beingfivet 1 eamypertiens evep 80 ipugs Fhagmpstatde rasadgromh2ZCa fi ne

sol i d T otd1efly °TRetne aRG1 hditicH i NABHIEBhe b GE Gohs CBAnRER uald VLOSE2kE Was
washed wlth MeOH (20 L), The filtrate was concentrated to about 15 ni under

vacuum PESoReERieaas added satraind) Nijds! GeRiad) and F10ne (R%mly andithe mistesent r at ed.
T;) t hedc ?:agerngo%@tsgz M&ﬁ'ﬁedaﬂﬂeldhbﬁOpTﬁkp)deﬁcﬁér@tstprg&@d el tﬁ@dq&elaas mayél‘r Wag Was
stirred for u S arate he organi c | ayer was
washed wf ?E‘ﬁac%dﬂ‘r&"? Eﬁ@‘ ég%ﬂtg)l mely ¢ The Gdt n?do"f%a'wfs ?’Grerﬁ’i’?s}’ﬁ%é""é’dﬁ‘é‘ﬁmﬁﬁd t he
phases mma@(zgnnousim WhoeedZOO'EhE) Brifa(io0 nhidly afied\erer MEBIY,E dltevad thri GsFREueous
was wash i SO t e and t QA n). .To ueous

| ayer vvagg 8%d°(|m§ S&Faggﬂo % atoéa1 1 5601:% na " %oﬁa‘%ﬁ d(’Toivﬁijn &%&&Eged. The
phases we) endi hg:ameusl 95 rh)mde added hﬁhau;umg,lsAv\hghtrlﬁm adlid Torenedrapdnifeer was

‘(Ngz E}()ed ‘I’Ev'sxt%aji]in%g’o{oﬁr ﬂlﬂlethé %&Ms ccgfem%g afly 3¥1em%g% vacS’um ()e)rf]itefdaﬂ'-{5Je 9 gt %850 Y
ﬁltrate was concentrated under reduced pressure. This material was redissolved in CH,Cl,

- (100 mL) and hexanes were added (200 mL). The resulting solid (6.2 g) was collected via
filtration. The two crops were combined to give 51.7 g (94.3%) of 78A. 'H NMR (400
MHz, CDCl;) 8 7.99 (s, 1H), 7.49 (d, 1H), 7.39 — 7.36 (m, 2H), 7.21 — 7.16 (m, 2H), 6.90 (dd,
1H), 4.49 (t, 2H), 4.17 — 4.13 (m, 2H), 2.81 (t, 1H).



Phenyl 3-tert-buVl-1-13-tolvl-11-1-evrazol-5-ylcarbamate 1001981To a sol ution
of 3-tert-butg|-1-p-to|y1-1kkpyrazo|-5-arnine (102.9 g, 448.9 mmol ) in EtOAc
(I L) at 10.WO@0iAH¥¥dded a NaOH solution (2.5 M 269 mPCTEAYPRE2bi phasi ¢
reaction mxture warned to 15.9 and then stabilized. Phenyl chloroformte
(98.4 .g, WD 20071089646PCT1US20071002272 57 156.5 mml) was added in one
portion and the tenperature rose to 25.5 and then stabilized. The ice bath was
renoved -and the reaction was nonitoredspy HPLC. After 1 hour an additional 25
m. of 2.5 M NaCH was added. The reaction m xture was stirred overni ght, and
then diluted with Et0Ac (200 nL) Th&xempdé c | ayer was washed with brine (1
L), dried over Na2SO4 (200 g) and concentrated to about 400 to 500 niL of

Et OAc. The concentrated solution was warnmgd to 60 C. After the solids had

di ssol ved, heptane (2 L) was slowy adde uring which solids fornmed. After

stirring for 30 mnutes the solid was coI dvia filtration and the cake
was washed with 400-500 nL of hept ane E was dried in a vacuum oven at
anbi ent tenperature to yield 156. the title conmpound. 'H NIVIR

(400 MHz, CDC13) 5 7.39 -7.31 (m 26 7.225 (m 211), 7.13 (br s, 2H),
6.96 (by s, 111), 6.47 (br s, 1_@\,/12.42(5, 3H), 1.34 (s, 9H). Exanple 9 HO
1-(3-tert- butyl 1 -p-tolvl- 1H—p razol -5- 1)- 345
-fl uor o- 2- (1. 122%3th-minemet : : 72) [00199] To

a 4.1 Csolution of 2-(5- (2 (am non%gm,ag-fl uorophenoxy) 1H i nci azol -
1- ypet hanol 71.55 g, 237 nmpol) i s added a DVA (350 ml)

in wa

sol uti on®a%heny! T35 &no b‘B{Jy?arF shgker opvgs ai%%?r%&’é?‘zﬂlsﬁ?é‘aﬁlﬁém)é)-(l@@ 5 g,
230 mrgl )nddamt -jlexsyBdabhite Wﬁﬁe(pi‘e@arﬁgfaélr@ﬁdiﬂbw Bﬁtsolo ggz@tlTxhﬁmll)CPd@t}ib Wa?
renove ed for An addi tional _portion o
2- (5-(2- ?%n? Z@rﬁa °ﬁ§‘r“¥ %%Ppﬁgsr @b%&%{!ﬁ%ﬁ%ﬁf (24 ml 0369 mueb Thssvestsdied and
E) he reactosealads ;mfgeﬂrﬁﬂh figtrogeiOvented dhie cliged vah dex%géhetovm p@llft iThé oned

et ween cetate, ( n e agueous | ayer was
renoved a@%ﬁ{ﬁ@,}q errgtélﬁl ey & %erreﬁlmgg 1] gﬁ\é\g a\%ef %Itllalngl_t)Rf &% e)'(“’Z“’Bf”t)""aélnd t hen
sat ur at ephdged nempmtexbﬁ HPLC) Thh eatorg apdctioh a;tenturmasasdmﬁ@l/edvafd He2&(@de (300 g)
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consi der rative on
material. The combined reac‘uon mixtures (4 reac‘uons) were filtered thru GF/F and the

filtrate was concentrated under reduced pressure. The residue was dissolved in 1 N HCI (3.0
L) and washed with EtOAc (3 X 2L). To the agueous layer was added EtOAc (2 L) and the
phases were vigorously stirred for 10 minutes and then the organic layer was removed. This
step was repeated 2 more times and the aqueous layer was transferred to a cooled flask (ice
bath). To the acidic aqueous mixture was added NaOH pellets (40 g x'11) in a manner such
that the temperature did not rise above 35 °C. Once the pH was ~14 the mixture was
transferred to a separatory funnel and extracted with CH,Cl, (4 X 1L). The combined
extracts were washed with water (2 X 1 L) and brine (2 X 1 L). The extract was dried over
MgSO,; (~250 g), filtered thru GF/F and concentrated under reduced pressure. The
concentrate was dissolved in CH,Cl, (3.5 L) and hexanés were added (4 L). After the first 2
L of hexanes were added a brown solid formed. After stirring for 1 hour the solid was
collected via filtration and the cake was washed with 1:2 CH,Clpy/hexanes (500 mL). The
cake was dried under vacuum to yield 165.1 g (55.6%) of 79A. 'H NMR (400 MHz, CDCl3)
8 7.90 (s, 1H), 7.42 (d, IH), 7.17-7.12 (m, 3H), 6.87 (td, 1H), 6.80 (dd, 1H), 4.46 (t, 2H), 4.12
(t, 2H), 3.86 s (2H), 1.87 (br s, 1H).



the invention. Further, since nunerous nodifications and changes wll be
readily apparent to those skilled in the art, it is not desired to limt the
i nvention t VPRUW7TE¥A construction and WD 20071089646PEFHSEYPH21B02272 58
process shown as described above. Accordingly, all suitable nodifications and
equi valents may be resorted to falling within the scope of the invention as
defined by the clains that follow [00201] The words "conprise," "conprising,"
"include,” "including,” and "includes"sgthen used in this specification and in
the following clains are intended to specify the presence of stated features,
i ntegers, conponents, or steps, but Exhmpledd not preclude the presence or
addition of one or nore other features, integers, conponents, steps, or groups
thereof. 59 What is clained is: 1. A conpound having the Fornmula 1: 014 or a
phar maceutical |y acceptabl e salt thereof A conpound according to claiml

for use as a nedi canent.
N, ,
N .
HO._

-+ 2-(5-2-(Aminomethyl)-4-fluorophenoxy)-1H-indazol-1-yl)ethanol ( "79A)
' ‘ (Method B) ,
[00197] To a solution of  (5-fluoro-2-(1-(2-hydroxyethyl)-1H-indazol-5- -
yloxy)benzonitrile (1.0 g, 3.36 mmol) and NiCl;6H,0 (148 mg, 0.336 mmol) in MeOH (30
mL) was added NaBH, (636 rhg, 16.8 mmol) in portions (2-3), and the reaction was stirred
for 3 hours. A solution of saturated Na,CO; (15 mL) was slowly added and the mixture was

stirred for 75 minutes, during which a fine solid formed. The reaction mixture was filtered
thru GF/F and the cake was washed with MeOH (20 mL). The filtrate was concentrated to
about 15 mL under vacuum, isopropyl acetate (20 mL) was added, and the mixture was
concentrated. To the concentrate was added isopropyl acetate (20 mL) and the mixture was
stirred for 5 minutes. The phases were separated, and the organic layer was washed with
10% brine (20 mL). Citric acid (0.1 M, 20 mL) was added and the phases were vigorously
mixed. The organic layer was removed and the aqueous was washed with isopropyl écetate
(20 mL) and EtOAc (20 mL). To the aqueous layer was added isopropyl acetate (20 mL) and
50% NaOH (1 mL) was added. The phases were vigorously mixed and the aqueous was
removed. The organic was washed with 10% brine (20 mL), dried over Na,SO; and
concentrated to 850 mg (85%). . '

Example 8

Phenyl 3-tert-butyl-1-p-tolyl-1H-pyrazol-5-ylcarbamate
[00198} To a solution of 3-tert-butyl-1-p-tolyl-1H-pyrazol-5-amine (102.9 g, 448.9
mmol) in EtOAc (1 L) at 10.9 °C was added a NaOH solution (2.5 M, 269 mL), and the

biphasic reaction mixture warmed to 15.9 and then stabilized. Pheﬁyl chloroformate (98.4 g,




3. The use of a conpound according to claim1 in the manufacture of a
medi canent for the treatnent of an inflammatory di sease, autoirrunune disease,
destructive WORAYW7H$%€Hr der, proliferative disorder, infedGIE800¢P%e%se, viral
di sease, or neurodegenerative disease. 4. Use of a conpound of claim1l for
treating a kinase-nediated condition in a mammal, wherein said kinase-nedi ated
condition is inflammatory di sease, autoi nmune di sease, destructive bone
di sorder, proliferative disorder, infegtious disease, viral disease, or
neur odegener ati ve di sease. :

156.5 mmol) was added in one portion and the temperature rose to 25.5 and then stabilized.

The ice bath was removed and the reaction was monitored by HPLC. After 1 hour an
additional 25 mL of 2.5 M NaOH was added. The reaction mixture was stirred overnight, and
then diluted with EtOAc (200 mL). The organic layer was washed with brine (1 L), dried
over Na;S0O4 (200 g) and concentrated to about 400 to 560 mL of EtOAc. The conceﬁtrated
solution was warmed to 60 °C. After the solids had dissolved, heptane (2 L) was slowly
added, during which solids formed. After stirring for 30 minutes the solid was collected via
filtration and the cake was washed with 400-500 mL of heptane. The cake was dried in a
vacuum oven at ambient temperature to yield 156.9 g (95.0%) of the title compound. 'H
NMR (400 MHz, CDCl3) & 7.39 — 7.31 (m, 6H), 7.26-7.225 (m, 2H), 7.13 (br s, 2H), 6.96 (br
s, 1H), 6.47 (br s, 1H), 2.42 (s, 3H), 1.34' (s, 9H). '

Example 9
F .
RN
T Y N
le) 4

SON
N,
§
HO .
1-(3-tert-butyl-1-p-tolyl-1H-pyrazol-5-y1)-3-(5-fluoro-2-(1-(2-hydroxvethyl)-1 H-indazo}-5-
_ yloxy)benzylurea (72):
[00199] To a 4.1 °C solution of 2-(5-(2-(aminomethyl)-4-fluorophenoxy)-1H-indazol-

1-ylethanol (71.55 g, 237 mmol) in DMA (350 mL) was added a DMA (350 mL) solution of
phenyl 3-tert-butyl-1-p-tolyl-1H-pyrazol-5-ylcarbamate (80.5 g, 230 mmol). The

temperature rose to 18.4 °C and stabilized. The ice bath was removed and the reaction was
stirred for 2 hours. An additional portion of 2-(5-(2-(aminomethyl)-4-fluorophenoxy)-1H-
indazol-1-yl) ethanol was added and the reaction was stirred for 2 hours. The reaction
mixture was partitioned between iéopropyl acetate (1.6 L) and water (2.4 L). The aqueous
layer was rcmoveci and the organic layer was washed with 0.5 N NaOH (2 X 2.4 L) and then
‘saturated brine (1 X 2.4-L). The organic layer was dried over Na;SOs4 (300 g) and
concentrated to yield 110.8 g (86.6%). .

[00200] . The foregoing description is considered as illustrative only of the principleé of
the invention. Further, since nuﬁerous modifications and changes will be readily apparent to

those skilled in the art, it is not desired to limit the invention to the exact construction and
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process shown as described above. Accordingly, all suitable modifications and equivalents
may be resorted to falling within the scope of the invention as defined by the claims that
follow. o

[00201] The words "comprise," "comprising,” "include," "including," and "includes"
when used in this speciﬁcation and in the following claims are intended to specify the
presence of statedv features, integers, components, or steps, but they do not preclude the

presence or addition of one or more other features, integers, components, steps, or groups
thereof.



What is claimed is:

L. A compound having the Formula I:
F
N
Wi
/ O
N
N\
N
k01-1
|
or a pharmaceutically acceptable salt thereof.
2. A compound according to claim 1 for use as a medicament.
3. The use of a compound according to claim 1 in the manufacture of a

medicament for the treatment of an inflammatory disease, autoimmune
disease, destructive bone disorder, proliferative disorder, infectious disease,
viral dxsease or neurodegenerative disease,

4, Use of a compound of claim 1 for treating a kinase-mediated condition in a
mammal, wherein said kinase-mediated condition is inflammatory disease,
autoimmune disease, destructive bone disorder, proliferative dlsorder
infectious disease, viral disease, or neurodegenerative disease.



