KI NASE | NHI BI TORS AND METHODS OF USE THEREOF [ 0001]

This application clainms the benefit of United States
w@ea@viosicanal patent application nunber 60/ 763, FARUK200®002272

on January 31, 2006, which is incorporated herein in

its entirety. BACKGROUND OF THE I NVENTION 1. Field of

the I nvention [0002] This invention relates to kinase

i nhi bitors, pharmaceutical conpositions containing the

i nhibitors, and nethods for! preparing these
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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 upstream kinase in response to a



and the response of cells to cytokines was first
established by Saklatvala et al., {Cell, 1994,

WO 300108844 049), who showed that |L-1 activat esper/us2007/002272
protein kinase cascade that results in the
phosphoryl ation of the small heat shock protein,
Hsp27, probably by mtogen-activated protein activated
protein kinase 2 ( MAPKAP ki nase-2). Anal ysis of
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[0007] There is evidence that fibroblasts respond to the growth factor protein TGF-f
by stimulating the Abl pathway and lead to morphological changes indicative of fibrosis;
therefore Abl could play a role in the pathogenesis of ﬁbrotic diseases like idiopathic
pulmonary fibrosis. Leof et al. (J. Clin. Invest., 2004, 114(9) 1308-1316) have demonstrated
pre-clinical efficacy of GLEEVEC® in a bleomycin-mediated model of lung fibrosis in mice.

GLEEVEC® is being evaluated in patients with pulmonary fibrosis.



| eads to a constitutively activated chi mera between
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[0010] The Eph (erythropoietin-producing hepatoma amplified sequence) family of
tyrosine kinase receptors binds ephrins which leads to numeréus cellular 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).



RA. Therefore, inhibition of Tie2 could provide a
beneficial effect against proliferative and

WO pdoagasad ory di seases. [0009] Several other kPOEESR07/002272
have been inplicated in the progression of
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[0013] p38 Iﬁhb\bhhﬂlﬁlbltbfg @tg,me&pﬁe%@ a@{wé af b ?Jﬂi?ﬁiyoéﬁ/mdely recognized
an_lnvestigat) on 0 e

di se pro
discase fogefy ifﬂbab%éwgfw RhpRay gositye &ffsstinin pgrmes of standard
animal 86466 bf &{fldnki@8€on 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
inflarnmation-based pathologies in these 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-



inhibitors. The role of p38 in the response of cells

to IL-1 and TNF has been investigated in a nunber of
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i mune and | nfl'anmati on- b pat hol og] es I ese
anlnal nmodel s. [0014] Thus, -a safe and| effective
ki nase inhibitor woul d_provide a nea
debilitating di seases {hat can be rgp
nodul ati on of one or gbre kinases.

"I nternational patent i catgjon @ubll atlon nunber WO
2004/ 0781 16 di scl oseg_ ¢c# iM_c as ki nase
i nhibitors se conpo nds reXertain

substi t uent \dt posi tion that cont a) a pyrazol -

- 5-ylurea groyp apl es of such ‘conpoundss i ncl ude t he
compounds of anpl es 94 and 138 in which the N
substit uent ig respectively a nmethyl group and a
2- hydr oxy-2- methyHpropyl group. [0016] It has now
been found that conpounds hpving particularly

desirabl e properti
[0019] ora phagmageutlcaﬁy acceptable salt thereof.

[0020] _The compound may also be described by the chemical name 1-(3-fert-butyl-1-
p-tolyl-1 H-pyrazol-5-y1)-3-(5-fluoro-2-(1-(2-hydroxyethyl)-1 H-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>0PO;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



may be obtained by selecting the primary al cohol

group, -CH CH OH as the NI substituent, and a
w@anowiogash@r substituent at the 5-position cont BETURHOA002272

3-tert-b\xtyl-l-p-tolyl-IH y azol-5- yl group.

SUMVARY OF THE | NVENTI ON [0017] This invention

provi des conpounds that inhibit- one or nore kinases
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afford a;{;&@ﬂx& or a pharmaceuti cal | y acceptabl e salt thereof
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[0027] Also prov1ded 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 of the compound of this invention may be derivatized
as a prodrug by converting the hydroxSf 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
(acyloxy)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 are"described in J. Med. Chem., 1996, 39, 10. More specific examplés



conprising a fornulation, and/or the mammal bei ng

treated therewith. [0024] A "solvate" refers to an
wW@s®ooswtié on or conpl ex of one or nore sol vent PCT/US2007/002272

nol ecul es and a conpound of the invention. Exanples of

solvents that form solvates include, but are not

limted to,- water, isopropanol, ethanol, nethanol,

DMSO, - ethyl acetate, acetic, acid, and et hanol am ne.

The term "hydrate" refers to the conpl ex where the

include g%é%c%ﬁen?ﬁ% %%? lélgg%o%e%ttoer{l 'of[ th ?aﬂol"fg‘? gg&ﬂi’q D8l P gﬁc%h%é%% as (C;-

I'nvention provi d e use

Ce)alkarmyhpyunradhydf 1FEChledalkanaylddydetigln Uif-ancthyld -GfC,#Cs)alkanoyloxy)ethyl,

oy RRRER o el N Go2e ke AR TR PRVl pe succinos,
(C1:Co)dle S9N ol AMRIBYC LT, RIAMLHIE SargladPl RAd &@fanmtihBadyil.NSr M-aminoacyl-o-

. preventing a Kkinase-nedi ated condition, conprising
aminoacytinhexst eadn g-amirmapplu grbupf isFindenendently nsedectechdtom the naturally

occurrin; I BB Eoibid ARG FCBHSRE CIpkvL: AP EBEO5 (e T gony resutiing
from thet temovahpiahydokyFgronplofitHe henfia@2 8] formAf aadsbhygtatt)s a

co d that may,.be converted unger physi.ol ogical .
100301 Co G FRGRtoRracBHIBE U PR T o BEH Bt B gERYges the use
of a pr&drug Q)fa&fl %iﬁpo@ﬁd%ﬁhomgl@?uhﬁﬂ thd Qﬂﬁltﬁl'acﬁhe &ff ganbFioaaEn for the

roup of the compoung o s invention may he o

treatmerfe pith o8 %!ap%}gldggﬁoa%ﬂag%yi%n%e? @n’gm@fﬁeywawmyondmon in a
mammall Bikhel dHhBbAmMEhY e Sldafughs a fhebpkid ptdddiged to, a

phosphat e ester, heni succinate,- di methyl am noacetate, . .
[0031) or phBSBRYNGT GRBeFEt HiPI Breyettr BaRYlion PERYidenng wathodnef treating -or -

preventind AANCSHedNL DRIdiNG! Yn REVh &Nl 1085 a %811183)&1"—;’(1: of.Formula I,
Car bamat e prodrugs of hydroxy groups are als .

comprisingcadyeisdsterarg to mavamalon prasirpg of purpsnpawldf efiZereids { édn ein amount
effecnvég‘if%drﬁ% r°f6 }3&«:%? tsﬁﬁ%m?e{sz:-?é%{x%a cﬁ%@ﬁg}ﬁ gﬁ%&é ¥AlboaR R he prodrug

groups as oXY) ,
is a phogphate modhet hyl et hers, wherein the acyl group may be

ousan 20 2% KVl 8RGO SRR 5D b o oML B provides 2

(5-(2-((32—@3—%%}25{11')@-1%@&@yf-wm1§§éﬁitﬂl5-Slli)ﬁ%iddGQIm&’t_iigl)gl-ﬂE@roalﬁ})Hnoxy)-lH-

. rQup i.s..an.am ng acid ester as described above, are

mdazol-gryglf%ﬂé‘amggw?w %@aﬁs%g p&mﬁegﬂfwea%gtaglgs%tb@aof-

[0033] i n J. WNifbut FiSihg td B Bour®by 3Eﬁ)eor%/,bi"t € BEIRG/f itkat the phosphate ester
exanpl esi ncl ude replacenent of the hydrogen atom of

compoup g

HOBR8F 2 rendpranor khecqgresnpnding Rrigry elrohol.
[0034] C6) al KanRyé:ed BB, e phésbheR) dhdradtome o 5dudd! of Formula I has
1-met hyl - 1-((C -C6)al kanoyl oxy) ethyl,

been foynd to e sask pasficalasbyrgaodephdulityl | N- (C

[0035] | - O6) Al KeRo¥RRAEORMAIFUREHELRY batt, & 450 therwise indicated, includes
salts that retain the biological effectiveness of the corresponding free acid or base of the
épeciﬁed compound and are not biologically or otherwise undesirabie. A compound of the
invention may possess a sufficiently acidic group, a sufficiently basic group, or both
functional groups, and accordingly react with any of a number of inorganic or organic bases
or acids to form a pharmaceutically acceptable salt. Examples of ﬁharmaceutically
acceptable salts include those salts prepared by reaction of the compounds of this invention
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,



(G -C6) al kanoyl . a-am no(G -C 4)al kanoyl, arylacyl and
a- am noacyl, or a-am noacyl -a- am noacyl, where each
waz2@mioswacy|l group is independently sel ected fPONMUS1087/002272

naturally occurring L-amno acids, P(O (OH |,

-P(O(Q(GC -C)alkyl)2 or glycosyl (the radical

resulting fromthe renoval of a hydroxyl group of the

hem acetal form of a car bohgldrat e). [0030} Therefore,

accordlng to another aspect the present invention
heptano?te P {éﬁim&%? u#g%l?. is’e x ona es ug%pm es, 0%‘{}33% d o{elbgtga{tw arates,
maleates)i t hbatmnpeﬂlnaieaccorhékmp-ﬁ;ﬁ dibatesn 1 dfenaoates chlorobenzoates,

e SHIEES, TR RSB0 S o TS O i,

sulfonatb@ ﬁﬂ@ﬁ&ﬁ[foﬁé@@cbheﬂ)}l&:emt@ﬁ eﬁl{enyli)\z‘@;ﬁbh&Es PR tes citrates,
hod of treating -or preventing a ki nase-nmedi at
lactates. o 3 dﬁaﬂfwﬁut}ﬁafés ébteellateey ferkratesnpethencspiipeates | aropanesulfonaf-es

naphthaféﬁgﬁtélﬁfcﬂﬁteéd%Jﬂhﬁﬁﬁéﬁ@ﬂsﬁﬂoﬁﬁmh@ RAAEIAEOT Rince a single
onpound of For mul a In an anount effective to treat

. compoued of dhig ninventien kmnnsrechﬂédu moe] thamdinej eeidiq probasic moiety, the

, compouﬁapaccor ggemt g@ﬁéw@%tn%n@ AResk! @gﬁfuﬁt &ﬂgtégco#te&%a]

nce w th anot aspect’, ere
[0036] pr eselftthe nvemtive rcopmrindds a?oasé ah(: De6if@! pBarmaceutically acceptable
-tert-bu

salt may, t')_ic_ %reP%rzeol)ﬁysan)}J %)mtﬁgi%}}?thﬁ% P’H?}F%ble in, ﬁhu g,rto chh mi , by treatment of
the free dse\ahdthoan atidid ¢@hpylind]iftey etaagsia phdaptant, acid sach as hydrochloric
r mceut..cal acc tabl e salt thereof
acid. bR FiCh SHEES KL BOGH uly RIOSBIGRC pidt Qb e Wise pr with an
organic tabai, suble aphaesnb a&:ﬁi afblelc §Q8PUCRERi¢ 4B iRaflefis Rid, fumaric acid,
0-drug for the: correspondlng primary al cohol [0034]

malomc&mcb Vig &gl %}1?] amldhg yﬁﬁ’d% ﬁﬁét salicylig ackk, atmanomdyl acid such

as gluc 8RR Wi oP balaefubdkia at:uf‘@ﬁ e}ﬁﬂt%nh)fd? a&@ RMR 2L Titric acid or tartaric
particul ar good sol ubllltg1
acid, an"gymae ek %}tq){’caél aspagticcagid abE t@awt ac1 um @eomagictasidisush as benzoic

acid or bl?ﬁh&l?&t £44, 4 Reif %Sacﬁflkﬁc% ets:}? dﬁ@ﬁe@?ﬁoﬁlgeacpd 8} Qﬁgﬁ%lfomc acid,

ect | veness o the corres ree acid or
or the lil¢. t he specified conpound and are not biologically or

[0037] ot her ﬂ‘ tRE i ?f g}ﬂ%‘un@ is R lc'ingleocies}rhg d pharng nveancteluf ﬁ:allma a}/cceptable

possess a Su |c ‘gt otip,
salt maybbs pmpgxeddtty amy SIbthﬂte frmﬂmtdt, ﬁrredxagtpwmy treatohent of the free acid with

accordin Hagac a a. nunber n
an mor%mg orﬁ g%m)é e Eé es OE%],J% glor%'%ﬁl %&iﬁrﬁ glggagose fo rmed with
alkali and adpiliabl @trﬂtairietalﬁﬁﬂ’p |a§31tl?iﬁnrp hsad i, ept»mgsahm;/ barium and calcium.

accept abl.e aItS|ncI ethoesal ' ared b :
Examplf oG] CRRIGPIS hereBifolige. GRE i Belugbntipn cxample, ammoniu,

dibenzylammonium, benzylammonium, 2—hydroxyethylammomum, , 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



with a mneral or organic acid or an inorganic base,
such salts including, but not limted to, sulfates,
w@oosssdeii@t es, bisul fates, sulfites, bisulfiteBCT/US2007/002272

phosphat es, nonohydr ogenphosphat es,

di hydr ogenphosphat es, net aphosphat es, pyrophosphat es,

chl orides, brom des, -iodi des, acetates, propionates,

decanoat es, capryl ates, acrylates, fornates,

i sobutyrates, caproates, heﬁ¥anoates propi ol at es, _
replaced%?mlu?éﬁzns har{@ilng %g:ag Ihlcgﬁlt% fhgﬁa&igs Y ?ee rcﬁh%rént %r%tr)r?%l &dmic mass
or mass hempaenduaby dowat m&;athenko&ﬁ:ﬁ&llydiﬁdbﬁcb&tﬁﬂﬂm&ide ®f this invention can

generallggﬂ%l begﬁ Bgtgeligw%rtﬁég gégr? ?gquaﬁétgégs)é (Esgiose msthe Schemes

and/or n?i)ﬂq@ 'R%ﬂipié%nﬁ’ér@i% bABRN By aGBERuES. aB"‘i@BﬁbbRJaﬂ?'lQBﬁE&%agent for a
rateS C|trates | act at e

| but
' non'ISOt@P‘ﬁﬁlIXDF tr%@%s gl ycol | at es, tart rates,
nethanesulfonates pro-anesulfonates napht hal ene-
ESEY O e dRdIN QNat es, and
[0040] mandefgd @ém meoﬁuﬁg M&tﬁﬁmw i ;gtag Srlraaj E‘%’rﬁﬂéﬁfﬁpoutes that
may |nclude nore than one acidic or i €
include mmsmﬁ dmalpigouhite thme'm:ll dmommyin thel Qm;nminm‘cs onr @ described “in

1ntemat1lbﬁél epsat 0% ep%lﬁbaﬁoﬁ?rﬁlﬂlgagf?gﬂ%ﬂgﬂ wé 23941/0%1 féh %artlcularly in light of

the deSphmqma‘eutaurmll Ibgrear.c é‘yheabtam@lmatmagds baep geparby im;allable from

commerfl A3 TF SRR /CHLERE BT !B o BT o

using mémodemfﬂbkmwm to nhmssgashﬂd:echm thesate lfe.g5 pryshred blyankthods generally

.. acid, hydrobrom sul furic aci i C acld
doscribel i guib ¢ eket AR N iR idedeeric fin R o119, Wil
N.Y. (196701988 &dRt of Mlsfbmﬁ&il@&dbuaﬁldbr Sk Shen aGthe 4, Aufl. ed.

gell pld {unarlc acid, malonic acid, pyruvic
Spnngerg?nmp ag,ogg iy 1pe qghngwsyga]ep)@ngc (q}so Sagp}l@lg}p, ‘éxaatl}ed Bejfstein online
dambaﬁgyran03|dyl acid such as glucuronic acid or ,

gal acturonic acid, an al pha hydroxy acid such as
[0041] cj t r i dcepatlimgde angtheamispechcthg Presentimivientior ipiovidesha asocess for the
prepara SR L LomBOURL S EAHAET oF o YiatnaluBI YR cebuBl Hiibier which
comprise®s p-t ol uenesul foni'c acid or ethanesul fonic acid, or

e | ive compound is an acid,

ége d%glh %QQ%K#hg%%E? §Egcceptable salt may be

prepared by any. SU|tabIe net'od for exanple, by

treatment of the free acid wth an inorganic or

organi ¢ base. Exanpl es of bl'e inorganic salts

i nclude those fornmed w th akka alN#2al kal i ne earth

metals such as lithium sodilum potassium barium-and

cal ci um Exanpl es gf~st Rt organi c base salts
i ncl ude, for exanPhe gni um di benzyl ammoni um
benzyl anmoni um 2- Hydr oXyet hyl ammoni um  bi s( 2-

op’
II




hydr oxyet hyi ) anmoni um phenyl et hyl benzyl am ne,
di benzyl et hyl enedi am ne, and the like salts. O her

w@e 200vm8whic aci di ¢ noi eties may include, for exar@l/gs$2007/002272

those salts forned with procaine, quinine and
N-net hyl gl ucosanine, plus salts formed with basic
am no acids such as glycine, ornithine, histidine,
phenyl gl yci ne, |ysine and gi ni ne. [0038] The
conpounds of Forrmula | also include other salts of

of %C 1'.081 %lfn% \A/‘imil:%tPag' %H%Eeltsng %?ﬁ&%léh C?fo on.a ngdroxgl protecting

arnac sut Iy accep sa
group, wuheaf obmapsuncofomadladi®s f or preparing and/ or purifying
conpounds of Formula | and/or, for separating
enanti omers of conpounds of Hornmul a | [0039] This
i nvention al so enbraces i sQtOM aIIy-IabeIed-conpounds
of this invention which are tical to.those recited
herein, but for the fact thatz0ne or nore atons
arereplaced by an atom hgving an atonic mass or mass
nunber different fr <] “mass or mass nunber
usually found in naturie. |Is\topically |abeled
conpounds of this inveéhtion caR denerally be prepared
by follow ng procedures anal ogops—to those di scl osed
in the Schenes and/or in the Exanples herein hel ow, by
substituting an isotopicalyyy | abel.ed reagent for a
non |sotop|cally | abel ed reagent. SYNTHESI S CF
mEpreFrenisHEl P XVENSTaN OF@I@mqrresnen@@amM@rsat@for
(Bﬂ'srhﬁ(ﬁﬂ b QB! Mn@Sfﬁﬁﬁl p¢ by synthetic routes
i nc e pr cesses anal.ogous to those well known
in the chemcal arts, or as described|in internationa
patent application, publlcatlon num O 2004/ 078116,
particularly in |ight Bf the descrig cont ai ned
herein. The starting paterials are gepgrally avail abl e

from comercial sour 3 S Chemi cal s

(M1l waukee, W) or bhadi IN_prEpar usi ng mnet hods

well known to those skjlled in {he Ne.g., prepared
F. Fieser and

by nethods g pscri bed on Lo
Mary Fi eser”Rej sfor Organic Synt hesy v. 1-19,
Wiley, NY. (LS 1999 ed.), or Beil steyns Handbuch -
der organi schen Ciem e, 4, Aufl. ed. Springer-Verl ag,
Berlin, including supplenents (al so available via the
Bei |l stein. onli Rfat abase). [0041] According to

anot her aspectg the present invention provides a
process for the preparatiop,of a conpound of Fornula I
or a pharnmaceutically accngable salt thereof, which
wherein R® represents a hydrogen atom or a residue of an alcohol;

followed by removing any protecting group and, if desired, 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-ﬂuor0phqnoxy, 4-nitrophenoxy, and 2-nitrophenoxy. In

a particular embodiment, Z is phenoxy.



conprises: (a) coupling a conmpound of forrmula Il | lor
a salt thereof, in which Pl represents a hydrogen atom
W@e00a/0896d6 oXyl protecting group, with a conpoupdr/v§2007/002272

formula I'l'l 11l in which Z represents a | eaving group,

or the corresponding i socyanate; or (b) reducing a
conpound of formula IV IV wherein Re represents a
hydrogen atom or a residue,pf an al cohol; followed by
removi ng any protecting group and, if desired, formng

[0044] & PNaEBE %E%J}l/ s )%h%%r&ggééﬂldeﬁ%-adb%éééoe‘%gﬁ?gg;%gag% in good

conveni ent cting groups repr
yield anB1highcpudty ovithdut shehidumitagrephy iat¢p asghen Z of- compound III is an

. t et rahvdro-2 yran-2-yl. [0043] The | eaving group
optionally b AR IR A, Sidh o5 4 PR RS R unodbat |1 0t ed -
[0045} or sulisd ¢duplieg ofvdoagaiuhy bo RN () witha exxapRil ¢f formula (1

hal o(I - 6C) al koxy group, such as 2, 2, 2- .
‘ when Z 15 i%png%atl}yoﬁx&t’)su e‘élp&‘é\]@/’fyoﬁfplﬁ)r 5%~b§uecppvg§1enﬂy performed at a

temperateF? Wbl @ atl A0 2CY! Y HHRUPDaRRIIADA! 4tY ambient temperature.
substituted, for exanple, with one or nore groups

Convenigrt] sodvestis inchuderaprotic sgventssgcines ethreas (fo gxampieqletrabydrofuran or
. r : " Sl
p-dloxa%ﬂ,eDﬁ/ﬁ?,QﬁMSQg,ﬁt}xj act id. *I"fl% ?B?%IYA%E%ﬁg{)(xg tﬂsocérWéHéqay performed

noxy, 4- or ophenoxy, ‘
in the preisehibeiof @ phsmach as 4-tertiaryowhmedfor, example -triethy bphiea ok PMA).
In a Al sl ' 0 t
onsel |02 PG} 86 LR IER ey L bl e
6C)alkoxys gtcapecsuch agetaxyi el d and high purity w thout a

chr onpat ogr aph t en of..CO d l]l.is.an,:- C T
1004710t P oE TR BeHe iR Sp e e BB Sat tichBa §F be novel and are
providec?&m@vhy&r @‘p@UQ.oﬂtﬁ@ﬂﬁbntTd}E coup:ci Pg ofI a conpound of

or a (I'l)y w conmpou 0 or a (11 en Z
[0048] j %&PB‘ZP&PP@H@&%W it @gnpwélﬁa 1§ r5RIFS ﬁ% an_optionally
substituté@ A¥ABkE Bidup A8LIMBBEdvad toPbd BORE aal Wke pRAIIRER ArtBBdaspects of

100 0C, and nore particularly at anblenF t enper at ure.

the invertiilyeni ent  sol vents include aprotic solvents such as

ov4) 41" AR Sk Sl 4 QS8 propario o
phosphatecpredrigenf thy compoundnef Formula I, that is, 2-(5-(2-((3-(3-fert-butyl-1-p-tolyl-
1 H-pyrazol-5-yDureido)methyl) -4-ﬂuorophen6xy)- 1H-indazol-1-yl)ethyl
dihydrogenphosphate, or a pharrﬁaceutically acceptable salt thereof, which comprises
phosphorylating 1-(3-ferz-butyl-1-p-tolyl-1H-pyrazol-5-yl)-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.



in the presence of a base such as a tertiary am ne
(for exanple, triethylam ne or DMA). [0046] Particul ar

wo a0000896a Re when represented by a residue of P@nus2007/002272
al cohol include (1- 6C)al koxy groups, such as et hoxy.
[0047] The conpounds of the formulas (I1) and (1V) are
believed to be novel and are provided as further
aspects of the invention. é0048] The conpounds of
formula (I111) when Zis re * esent ed by an optionally
substituted aryloxy group are also believed to be
novel and are provided as further aspects of the

invention. [0049] In another aspect, pr esent
i nven Elon pr des a pr.ocess prepar a pho te
H/
FT;:L oquje# Fgﬁﬁ;l% s%i%L,L:jf
du g (%éiz= ((3- (3eN'>ep’p butwy! - t &l y'|‘||/*<zCO=IDMA

-e1 PYrazol - 5- yI)urggdo)nethyI) 4 f Lyor opheliBky) - |
H i ndazol -1 -yl ) et hyl di hydrogenphosphate. or a
pharmaceutically acceptable salt thereof, whch

conpri ses phosphoryl ati ng I-(3 ferf-butyl-IFjc-tol yl .
zn, meorhhDY T & -U:i§? (5- f Nuem Q- 2- (kost 2- hydroxy ™) ot~
n,ct | Ndazol ynel enzyﬂ:wcea A sal feof .. Nabi, OMA

[ 0050] The*phosphorylatlon accordi ng i §7C nvenlently
perfornmed by sseacting the al cohol wth a dieal kyl or

di aryl dial kyl phosphi nam dite, such as di-tert-butyl

di i sopropyl phosphi nam dite or di-Jhesyl
d||sopropylphosphinanidite, foIIomEdwbyéreanal of the

or | gr phosphﬁBe g&oduct ;
:@)‘IFysrgi—:(yJT' cat%] § y roge'rrw——-[—eﬂs FQ‘ HNg@\
°\ il lustrative purpQsés, “chemes 1 amd 2 and th Q o
fxanpl es illustrate ne%hods for preparing the 70 Tf}~4f
conpounds of this invention as well as key
intermediates. Those skilled in the art will -

appreC|ate that other synthetic routes may be used to

’ e inventive conpou gh specific
amst st Fg?ﬁ;%erlals amd!__ft'ieagentsn’gzijj]L i N tEEANP NEPD,
peM mes amd di scussed M@t ow, ot hey st \FPng mat er i alggsss
an reagénrsre4n be easily substituted™t i de a °MF
varFety “derivatives and/ or react?gﬂggbn itions. In
addi ti many of the conpounds prep d by the
met hods described bel ow can be further nodified in
Ilght of this disclosure using conventlonal chem stry

/R’Fl@@wn to thoiejkmed |KT‘§ 6 6 6 T\VBI
oo H
= | .
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Scheme 1



DCM Scheme 15N HCI LPrOH MgOH 8 0 74 Schene 2 [ 0052]
The nitrile reduction of conmpound 77 as shown in 2

WO e@aios®wse hi gh concentrations of acid (e.g., HE&T/U82007/002272
acetic acid) to mnimze diner formation. However,
hi gher concentrations of acid can al so cause
hydr ol ysis of sone of the ester conpound 78 to the
correspondi ng acid. Schene 9 illustrates an inproved
process for the preparatioﬁ of the conmpound of Formula
I , which reduces formatipen of the diner and acid

inmpurities. MeOH Schene 3 053] Schene illus tes| a
T met hod _of jredugng the e engr eo of ‘cpnpound dno
Q t-he gponﬁﬁﬁog,al ¢ prlar_’)‘_g_r_edu ti °t he 1 bl
L Nnittl e gr oquSthg"Cprau con‘pound\/QA f eeNo acid 2. NaOH
e3 Inpuritikes an W th ni niesum f9r Mation o l7¢

i mpurities. [0054] Morre specifically, .Corrpound 77 can
be reduced in a stepwi se fashion, in which the ester
roup i s reduced with sodi um barohydride in a suitable ¢
@Avent to peovide the corres i ng al cohol conpound
en The Aittidve group of conpuotings 78A+.gmtihen reduced .
’j::jﬁhder st and&°® catal ytic Jﬁggigdenatlon_dﬂdHLtlons“@jI::ro N
usi ng ni ckelmboride in g bl e or gan®®«sol vent &0
' &ar ovi de t h& t8Pr espondi nﬁ‘;ret khyl am ne conpound & 18
[ 0055] The route shown in Schenme 3 offers several
advant ages over the routes shown in Schene 2 for the
formati on of the conpound of Formula I .- Using the
cLe-d~pBtes shown in Scheme 3 the reduction of the mtrl | e

/nguq‘can be i th higher concentratN
"5 nhi ch adv d0gQUST ¥ | ower s t hg,,anount g&
own

—“1;%gggurrry that f fhs th addi t on,—theroute
®hene 3 avoi ds the us odi um borohydride in the
: final step, ther eby 0| Ui ng additional purificati

steps to remove res al boron inpurities fromthe
final product. Therefore, by including the sodi um
borohydri de reduction step earlier in the reaction
sequence, residual boron can be easily renoved during
the internedi ate sequencesteps. |In addition, the

coupl i ng of th iﬁthCOh0| conmpound 79A w

ound 69A SNHCUPrOH N

co £
lBuO)z(O)F' N(tPr)2

S HN._O
imidazole

Imidzzole HCY §\ 0 HN\\/>__<, ° 28u HNM
o X ),
DMF . ><0 /@N'N o /@N-N

80 74

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 aci;:l.' Scheme 3 illustrates an improved process for the preparation of the

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



can be perforned at | ower tenperatures, thus inproving
the purity of the product 72. Accordingly, the route

W@ baosiems Scheme 3 enabl es i nproved t hr oughput PEDUS100®002272
synt hesi s of the conpound of Fornmula I . and
consequently provides an efficient synthetic route for
t he production of the conpound of Forrmula |I that is
nore anenable to or suitab{e for |arge-scale
manuf acture. [0056] Accordingly, al.so provided is a
process for preparifig a conpound of formula (LI),

conprid sin [ 0057] ) reduci ng conpound o or nul a
T (V) (ﬂi:f%658] in gﬁ?&h PZOFGﬁ‘Eaéﬂts hydr og
[:j\ ydeEBxyl prot et gr oup, —under—tat a yt }
T CNhydr ati ony, itions or gHsthe prleség f ni ckel? NaoH
63 DOrI 0059] Refggring to step (i), hydkogggatlon
catalysts i nclude any suitable palladiumcatalyst,
such as Pd(OH) 2 or palladi um supported on carbon. -The
hydrogenati on takes pl ace under acidic condi ti ons

fsyuch as by the additi f an acid, for ex | e HC
netlg/%0|d) or wit naddition of a N TRE caraytie

1. HCI

N/»:‘::j—f::atalyt'? yak 0gens @an bewearried i any hysrogeration
sui t abl'eé gplvent s\ such asecan al cok e.g., or
: met hanol et hano?ﬁ)l sopr opanol ) est e. . et chelborlde ‘MeOH

®8cetate) or ether %®.g.”” THF). M xed sol vents, for
exanpl e al cohol and THF, are also suitable for t he -
hydr ogenati on step. Fwdrogen pressure can be in the

range between 25 to, 100 psi, for exaaple 40 The

r ction is typigc y perforned at tqypgr

b 220- 100, m ¢0060] Referrin %h) t he
N y€kel boride can“Béxprepared B froﬂ1g£?%r

ransition ; ferag; Ni (I'l). saFt, and
|/' sqg um borohydride. In-a preferbed enbogi nent, the

(o1, ]

nickel boride is prepared fronmfickel (I1) chloride
and sodi um borohydride. The reaction is conveniently
perforned in a SU|tabIe sol vent: such as an al coho
(e.g., nethanol SCBEMEDI , i sopropanol). The reduction
is typically perforned at anbi ent tenperature. [0061]

oosay 2 SMBAUG 26y Lo () 3 R RESRALES B SOeL Mg 77
the corrékpbohdiig dl€6hoP prio¥$b RELAMIN CSTUE Hiteild gRRipSlo Hrodidel &npound 79A
free of ag%ngx':gdr%g? 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



(e.g., sodium borohydride), in a suitable solvent such
as an al cohol (e.g., nethanol, ethanol, isopropanol).

WO 0B6BRI6ker prepari ng conmpounds of this inventiBOT/US2007/002272
protection of renote functionalities (e.g., primary or
secondary am nes, al cohols, etc.) of internediates nay
be necessary. The need for such protection will vary
dependi ng on the nature of the renote functionality
and the conditions of the E%eparation met hods. For

' e - nr [
‘steps.. Inie:fréigFEHdlé ’thesclzﬂuigpgé t%? Iﬂﬁ zﬁgxrngaagéec?ﬁl ’ceiﬂ_pg{n?d”ﬁA( ﬂl)el compound 69A

acet ut oxycar bony
can. be geBOTMedban igwerxteomrebanyds, (0Bz ymarayige the purity of the product 72.

Accordiqf%hpéu’ﬁg?e( 3%!1tg§%{;‘é% %‘? Sg %ﬁ%g%&@éhg Fig%gg\)ed tE?o%\éﬁBﬁter%tr the synthesis of
the com;mmﬂackfyﬂdsl lﬁnﬂkl-lpyﬁc?ﬁoﬂseﬁh%ntﬁepiqdidestﬁi afflcydns ioslbzmlhl eti@@oute for the

.ace . The nee or suc rotection |s readi :
productiGiapb i AEPAS GhECRRHR e 15 T ageable o X syl fpr laree-scale
manufac@@$Cri ption of protecting groups and their use, see T..

W G eene, Protective Goups in O.ganic Synthesis,
[0056] john Agcredinglysalse Provaded i & procgss for [epMingvEmapgingof formula
(ID), compBEMEVENT [0065] The conpounds of the invention may be

used to treat diseases nedi ated by nodul ati on or
[0057] r equl(Btreducing a ppmpeund &f foameta (Mccor di ngly, anot her

aspect of the invention provides nmethods of treating

or preventing diseases or conditions described herein

by adm nistering to a nmanma uch as a human, a

therapeutically effective a f a conpound of this

i nvention or solvate, netabolite,” or pharmaceutically

accept abl e salt theregf A amount effective to

treat or prevent sailb di der. I n one enbodi nent, 'the

nmet hod conprises adm ki stéring to a manmmal a conpound

of this invention in-an anount effective to inhibit

one or nore kinasesod20066] An "effective anount™”

refers to an anount of conpound that, when

adnini stered to a manmmal i®)need of such treatnment, is
[0058) Suffiiai GMlchl P ekbRGENtt rBAIBE droh RydibBR2sREERLALRRp, under

by the activity of one or nore protein Kinases, such

catalytic JydgnasigEKco nsheas secprgsagelof nidkel hetideat ed events

such [ 0 [ : Th I , :
10091 B ST o PDC Y Ao i inBNATERE suflgble palladium
catalyst, ishéls as RA€Ptl).c0r paladiuga buppostetli onecarbem b @he hpdroigenasisi, takes place

. ) i ! requlate. o
e ol OO AT 1k SPARRALSor BRI i e o
with the gsdditiondtanemahis.c dbe cetatydic ngivogdriatibn ican e damteddubyn any suitable
solvent éy@?etm as%E:lll Vs ta¥1 élg’oﬁoqd(%f:gei,dm%{hanol, ethanol, isopropanol), ester (e.g., ethyl

acefate) or ether (e.g., THF). Mixed solvents, for example alcohol and THF , are 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.

fooe61] A compound of fbrmula (V) can be prepared by reducing a compound of
formula (VI) '



alleviated. [0067] "Treating"” is intended to nean at

| east the mtigation of a disease condition in a
worommgiescuch as a human, that is affected, atPtBES1007/002272

part, by the activity of one or nore protein kinases.

The ternms "treat" and "treatnment" refer to both

t herapeutic treatnent and prophylactic or preventative

neasures, wherein the objeg is to prevent or slow

down (] essen) an undesired physi ol ogi cal change or

di sorder. For purposes of thig invention, beneficial

or desired clinical results include, but are not

limted to, alleviation of ons, di m ni shnment of
extent of disease, stabiliz +€., Nnot worsening)
state of disease, delay or sl mﬁﬁﬁ”of di sease
progression, anelioratj Fal I i atiion of the disease .
state, and rem ssionN r partial or total),

whet her detectable or Tindétectable. -"Treatnment” can

al so nmean prol ongi urvival as conpared to expected

survival if not recejuing treatment. Those in need of
treatment include those already with the condition or
disorder as well as those(PPone to have the condition
or disorder or those in which-the condition or
di sorder is _to be prevented. [0068] The anount of a
[0062] conpovheteinfP tibas defmednfor B usig anystavedienbestentadwaing conditions
] endi t :
(o2 sodfn b BhYartBACAEL BRHEP RILEE' S o8 4Bl ¥ g, mettanol, cthanol,
isopropageNerity, the identity (e.g., weight) of the mammal in

need-of treatnent, byt n never.t hel ess.be routin . e
10063 (ot o et R Srwendt ERRs AREREOH ST o08 of St G dutetionalitis
(e.g., pribRieioR seédirlate hifinedPagBhols, &t 9rof ihereliatcadhhwbe @dcessary. The
animal that has or i t risk of devel oping a_.di sease

| S
need for guchprofretion ayilli vary Aspsnding prethe ngtyre of thesrenqte fyncjopglity and the

conditiofkbMN@R RbShtatiSiOBRthdad! For bRIMpllsaieabld aABAEpfotecdd groups (NH-
pri mates, |nclud|ng humans. [80? In one aspect

0 f
Pg) includgjagetyhEifiupmncetyhd-tuompsarheaybeB ﬁD,sbmﬁvl@ﬁymh?rm? (CBz) and 9-
ﬂuorenygﬂgpglgggﬁ}}ic%ongg !%ﬁloEﬁ e r@@ﬁve%ﬁt g&d&&iﬁ%ﬁ&&ﬁng gérgups include

ositions for a nistration
tetrahydepr? et ysaroR2-yHu bemry Lt wialkydsityloang pestelhtThe need for such protection is

- - i : i . e . K] - [ .
renily QABAARCRY AL SRLOL A8 7S LSO ARG b Eline rouns
and theimesecseerT.0Ws Gresrdt, Pragective Guouph inpQ8gdansc Bpathesis,Joph &iley & Sons,
hkufYoH9ﬁ§9land i ncl udes conditions that are known to be

caused by IL-1, TNF, I1L-6 or |L-8 overproduction. Such

[0064] condiMEGRODSOETREAINMENTE not [imted to,
[0065] :jgl;lt r %:Q(}‘rg%%%lﬁ‘ée%ls tg% }iag%{glfynmrﬁgg %edlassé at%et“;’éat 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 accepfa}ble 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, ang the



proliferative disorders, infectious diseases, vira

di sease, fibrotic di sease and neurodegenerative
wale@easwsde [ 0071] I nfl anmatory di seases whi ch nBgT/D82007/002272

treated or prevented include, but are not limted to,

acute pancreatitis, chronic pancreatitis, asthmg,

allergies, and adult respiratory distress syndrone.

[0072] Autoi mmune di seases ¥M|ch may be treated or

prevented include, but are'hot linmted to,

rreralo itis, rh umato rth S
associaie? BB Srh o, e a7 oML mihodsie. CHIE] o egampte. 2
therapeuﬁi&ail&e&'fecﬁlﬂvﬁ%&ﬁmt atfitacdommpoudd gdghisi ihvention or a salt active metabohte

thereof, 1 BT SUTAIORY 01 BOREt ZEEURIEARIAE LSty A one or more

protein Hlﬂersep‘emly&laps Qi sRascA¢ i ord @ hivht ik nhddiated b9 that REWitY ¢ reduced or
. hepatitis, nyasthenia gravis, nultiple sclerosis,
alleviatednf | ammat ory bowel di sease; ul cerative colitis,

[0067) & Oh"'ﬁea‘@n?e?ssﬁrtexﬁﬁﬁrtb 3o at @éasgﬂi%fﬁnt %noﬁ‘?ffta cﬁée%@é‘é@ndltlon in

[ 0073 ructive bone disorders be treated
a mamme}, speleve atlagnam chatde affsced aztdeasitin Ipam by th activity of one or more

p s Q a 5
protein 1%%5{2% rrgf}%e ?‘1&1‘16\ dﬁ]{?gﬁeﬁéﬁ Sﬁééra q‘g% A}f} @t%r oef-rageutlc treatment and
prophyladtis eapeyenfativh nimyguiss, Whﬁainetzhe @bj qnt Esvternre@bnt c klosedown (lessen)

an ety B StBbeb Bobtof ookt B35 BBl PP IR lRoR behicial or
desired dlim@dsaaltwindtdeint bee ddtdhhieet @f ané\eu&dsﬁ efl symplontde diminishment

but. are not ed to, acute elo s leu '
of exteng i sty UPRERb 6= ik TREHE HEE ath Lomeafoy or slowing of
disease fﬁ%@@e‘ébloﬁ BREHEOABon MEHARMER aﬁmeCdﬁad&e [s4¥8, artl!kdohiBéi6n (whether
ma, astrocytomm, bone cancer, brain_cancer,

partial ogg%lést wheiher Aeisbigbls erommgeteciinle "Tepalmenty cangisgrmean prolonging

| | ck
sriva Sy OB GBSy A R0 AIEARE Ty, 1 e of

treatmerijt mcéwi,q thopey alreqqygwghgbgg@gimma podiseraszag oyl as those prone to have
the condi t-\{&p&ocﬁ%/cijd :{)xet% gfmnawlu% ltl?@@d%mé}y 311 cﬂ%grdlexeﬁktg IE'e?{evented

n- sma cancer, ovari an cancer,
[0068] cancerhe ampuonef, a slzzmpowam oé this smneinkion ealdlrmhmtaged: tmz engmmal will

vary dePen%al%Sgte éofpox% rfﬁgtglnsc te;{%%l‘ggs Bﬁ% éjoag%clu nt ‘%%nmg&%% Al sease condition and its

rrow
severity} thaidgnitian {ag i, oveight) 0F Gle hamec iio usedl bf frestasnuttiut bamayvertheless

ooy LR 0% PLSUSRLEG AghUT DUt are not imed
-{0069] ViralAg use&:aﬁaslrmhe:fenﬁaynabﬁmtar'aefeed t®h WHreMblob&el animal that has
or is at nsﬁI &d c?eve%gmg raedlnsgatlscl Aescnbed herein and includes, but is not limited to,
guinea pigs, dogs, cats, rats, mice, hamsters, and primates, including humans.

[0070] In one aspect of this invention, fhe 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 dieorders,
proliferative dfsorders, infectious diseases, viral disease, fibrotic disease and

neurodegencrative diseases.



to, acute hepatitis infection (including hepatitis A,
hepatitis B and hepatitis C, HV infection and CW

w0 edao7ogdee. [ 0078] Degenerative conditions or BCHESRE%002272
whi ch nmay be treated or prevented by the conpounds of
this invention include, but are not imted to,
Al zhei ner' s di sease, Parkinson's di sease, cerebral
i schem a and ot her neurodegenerative di seases. [0079]
The term "ki nase- nedi at ed ¢dndi ti ons" al so i ncl udes

- [0071] IrT;glg ma/ i glré’f ﬁt:eaggs | :Exéé\tfnr Oﬁkgs %%E?%ﬁgd include, but are not

limited Ry RROR! PEicReatiR] dhﬂﬁu@gaﬁéremmhmsﬂhmh , L ATRY, Nerdnsge eespiratory
. pl atel et aggregati on.[0080] In addition, the kinase -

distress $yGr®e-ors of this invention are also useful for

[0072] | Nhi BALoREmuRE BREESWhIR By bOMGHR!F p reYented include, but are not
pro-inflanmatory proteins stuch as prostagl andin

limited & erong@ée@vaa agbeum§tpgHutyritisg | sbstqnefcer hupys t erygbematosus,
. | 9K e
Sdemdeﬁég nase- ms at eﬁl @é tg % ocﬁgéﬁlé n%ﬁﬂéﬁ%r’n%ggag@gsh lItm‘hn'dep endent

diabetes| mmillitad ("Emveedhrmutmmahgms |hamobeice ranemdh, paittoimswnl asutropenia,
ur Oreus r dache, ain tal _pain_ ..
corombof bR SR oRfibfli GRARFC Hru RGO nEy et eplpamutipte
sclerosid, haflarmmytdre Homehidisdasy, earmbre &Shtb;y Orblen'K dix@ase, psoriasis, or graft
h ti nhi bitors of this invention may al so be conveniently
vs. noSLEPEHSed by the cytokine (e.g., 1L-1, TNF, IL-6, 1L-8)

[0073] t hat Desthftivebefle Hokers GHRANGHP be ufeafedtd}q)r@ldrm&wlude but are
{0082 Thus, _an I L-1. -nedi ated di sease or condition

not limited tp. R5EROPPHiSiMAEEPRI IR iT Ad multilpmyelamariciated boag dispider.
[0074] endot BpedicAdAREHeRr whidki ﬁ1a§hl%3 kreadtQds 0 PRovehithil AIIRIOMt are not
reaction i nduced by endotoxin, inflamrmatory bowel
limited 1g; ikiopathic pylyaprary éibresis, dvm@s@ lstep Sbrosisruscl e
[0075] degenﬁoﬁ&‘érgﬁ‘ve GREARY] Wil B J[rh‘::ﬂ:@& topr Eé\fe?ltedaﬂcﬁl%rel But are not
rome, gout, traumatic art tl's, F Gbel T a
limited atpt mqutq smydogenpusy newkienis, chmbet myelogancusedtukemia, metastatic

N LT N T R —

bone camzkr,| brdib eclarto@r, rbheastractamcdr at:rblbrdctalscaﬂd&f;u pabtoicd cancer, ghoma

N TR 8 AT G A4 SN

dlsordershm&stlﬁdilamrfgegﬁbasée &Qﬁidl's,saidvm& IyhhlscHiid déld®mnia, melanoma,
|rat |stresss ndr one, cerebr al malarla
myelmdgp| %(8}

e SHEED GYTIaN SEIESE, Proptele g@Pey, sarcoma, skin

cancer, &ubnm&ﬂr Mg acraﬁeéxs @.ﬁussto@@ae chRel POINRP pdii&RaSe’Mich can be treated
reperfusion injury, graft vs. host reactl on, allograft

include thgse pRdezaRine hepe MagrRy HpaIRRHate to infection,

[0076) cachepifatDas skates Whidh g b Reatbl 37 prBRnt®d include, but are not
mal i gnancy, keloid formation, scar tissue
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.



formation, Crohn's disease, ulcerative colitis or
pyresis. TNF-nedi at ed di seases al so i nclude viral
w0 pdogosdeanrs, such as H'V, CW, influenza and heepEs2007/002272
and veterinary viral infections, such as lentivirus
i nfections, including, but not [imted to equine
i nfectious anaem a virus, caprine arthritis virus,
visna virus or maedi virus;, or retrovirus infections,

including feline i mrunodef 1°ci ency virus, bovine

I mu ficle V] L USy, . caiy ' .61 SOEY for inhibiti
ooso TR A Xl il A e O 06 o g
the expréssivinuae indmaible peo-irdianiiatiorye gproteins diusk s guostaglandin endoperoxide

h i zed by.massive neutrophil inRgfj 1J O
synthase S0 BORTEL S0 MR B Sbiar st [COKER ot oter
"kinase-raédigdiedCcanditidran dhclhé@ebiitusieomnoti Finitey toAdddrha, analgesia, fever and
. respiratory distress syndrone, thrqnbosi s an S
pain, suchjas AERTATHE RN Pwpsﬁeqdee}sﬁs]cawr Rt AFAL PAIR éng BHpBHH gain-
[0081] ©Of thitE édHdEddsOmd B UBAUMEP e GRdated bP pidvRatedOby the kinase
prevent conditions caused or exacerbated by IL-I

: or
inhibitory (o thisuisieriénTmay oHlse baciomyenieptly sewpeAdty Menpytelineo(e-g-» 1L-1,
TNF, IL 160 aehiiObdlicted 8 BERRpoRIBIc/ i didedld. ammat ory skin

. conditions such as suanrn,.lananUatoty eye - . .
[0082] condiThusnenslic h-nasliated] disease \art ¢andithyn dnsledesprlienmateid arthritis,

ot.her_condi t i SQC] | ' i :
osteont ST R AT SRR L bk CLANTRG, iRy rescion
induced dfy- enddtoeinasnflathinetaxpehiwal digeases titerculess,i atherosclerosis, muscle

var m bl.ooded ani .mal I-ngl udj n umans he r I
degencral 3y HoN Rt BB R o R BV TR R "o B RS, rubella
arthritis, Qf:u&)ﬂyﬁkiziﬁ?,sdiaﬂ'd’w;i _paiichﬁyticgﬁ-eeu dixende Al m}zaeh?m: di)ga:asei:

st andar.ds r yse.in the devel.opnent of new bi ol ogj cal .
10083] {3t o R amedetl o iskEies o e § GG e P Ui 81 B0k Timited. to
rheumatGidedHiitis) BhAlatdiaespdhd i, obReadinges, footiyt raira@esid 6thef arthritic

.. prophyl actic purposes of a cqnpound of this invention,
conditiony,| Fensif useRIFy SRREKy AOlPAF ndiock: (BFEM N REGAtYSafEPSis; toxic shock

syndrome&VEIdH YreQirdiG§ CRARSE T MRiroMBE P& AN InBBKafcirb¥c pulmonary
ani mal or ‘pati ént and the route of adm nistration,

inflammatesy difense. siliopsis) PRmewaT BapRisplin PoBE TRRIPEPH diseproggperfusion
. . t per - Of Hhi s d nvention oravi QRN infect:

. GIBLDE BRI, AL MRS B AIFRTIATG incion,
cachexid. semindenyt tooinfediiond iAdBXs eSRGr orcumatignangys kdlesd fpiyaation, scar tissue

. herein,in.a m | .. for,ex I . a T . i .
om0 o S TR Ay AR o TR 56D i e
viral infdstiorsf sactc aspVndCMV, tinfleenzavant hapes; mndhectpriapardtal dnfections,
f a.nmedi capent .faor .the, trea nt .of the di seases and . .
such as JeHfATE OHECHoRe APBUGT e PUl FO) HEReqap FEBORE TR Agpemia virus,

caprine aHBHtiQSi@s,wien@iru§ @ maedi virus; or retrovirus infections, including feline

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 c;onditions 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.



exanpl e a human, suffering from such di sorder
COVBI NATI ON THERAPY [ 0089] The conpounds of this
WO pvesdeas) nay be used in conbi nati on with ot heeT/U8200%002272

and therapies used in the treatnment of disease states

whi ch woul d benefit fromthe inhibition of kinases and

t he associ ated cyt oki nes, such as IL-1, TNF, IL-6 or

I L-8. The dose of the secopd drug can be appropriately

sel ected based on a clinically enployed dose The o

prop 0 ent.i :
[0086] seco%‘ r§h E}gnmg’gl%g’%?%gﬁ g{uel y giclg}r{mgllﬁe Accor Bﬁgvalue as-
therapeuti®agdits ﬁﬂ‘msellﬁtwatm-lﬂboéﬂ:ﬂ:)pmma,ls (ihaludiohgi ninsdnsyttheynare also useful

rqut.e, the arge ..di seas he.cl i cal ndi t jhan, t he
whenevef, Ghiif EsRHERY anETURhaRe FUEEDT O PIOREGes THEr dhhre Theful as
pharmacél@@‘lcﬁl %fahﬂhl*dé Nfo$ Wik Gf tthe deRelopiRft of Alew BEJI6FICE, tebBeand in the
second dr may be used in -an amount of 0.01 to 100

search fOE&FY"é’}BV“\?\%QI@&‘Pa]p@e“ﬁar t by wei ght of the conpound of
[0087] thi s higuent 408e dbQORPInetijRubie &p Bgoﬂ{y%u‘é ug;gtgées of a compound of

phar maceuti cal conbination fornulation or
this invepéept niH tagerally cyprsemmheg te g pelen ard jeveelty of ttlvqagoncbnons the

age and §e Srh ah@dt%ﬂh ﬂ;dt@ %’rﬁgugﬁ:ﬁfont h&brdine R ?fwell known
verseyaf t eac rugs are SUIt bl'y
principlepof sedicings conbi nation i n armunt s that are effective
for the '
[0088] of t milré t?ln EPSR?‘?[OOEQ%S 'i]rg\?egnoé‘g)?&[lgésnoeg%%mgﬁﬂg{) (;nﬁlllsglﬁgg‘rﬁ on for use
as a medioanpeoi hd thef trédtinenti ofithe tlisoases or comdhtmas described hemin in a mammal,

o e G BT RPN RS, AT Ho i e o

compourﬂh of MBREWvERRd Yn Akd ipYpathtion( 6 anydieemasintdti Sketr€@dment of the

ether.in a upitary pharmceuti posi ti.on or
diseases %aéP&fl’éW?S SeeeribpAdisTeRR L %J@ ZPihaly gugth s & pagmmal, for

example%orﬁﬂl'ia.r?'sﬁﬁleﬁgﬁﬁgﬁﬁé%h%so?@é}uem' ally in anyorder. Such
sequent’i al nistration may be close in time or

COMBINGRIOX THHAARY The anounts of the conpound of this
Irnvention and the second drug(s) and the rel ative

[0089] ti ni rﬂase Qﬁmmdﬁ iof thigirfvention Maythe usefl it pambingtipn ydth ether drugs
and ther?fggéggﬁ/e 3 co hﬁ&ﬁl o‘f‘gﬁg%h&egatreg GIHOE lt*Io'ufd ﬁérfe?ﬁ rom ;he inhibition.

Ination therapy may provide "syner
of kinasemahd theyassosipredr giteltines; suth es ILtlh é'"IﬁlF fecb Qidﬁr%}v él'gle dose of the

ceona YA G SRS o O] Sy o T
proporti¢t ef chapamneisindeqiitias éhyentibnsymielgi s¢dood edrirg cctann’aq appropriately
acemnS HIFAAED s SRABRARS B! oA R Ay o g e
disease, Ctﬁé | altiel &iﬂd‘iﬂdrarthé)u&mbmﬁlcm cmdbbthed , factord.  daseages where the

admmlstratlon su%Jec isa {‘m)nan for instance, the second drug may be used in an amount of

0.01 to 100 parts by weight per part by weight of the compound of this invention.

[06090] The second drug of the pharmaceutical combination formulation or dosing
regimen has, for example, complementary activities to the compound of this invention such
that they do not adversely affé:ct each other. Such drugs are suitably present in combination
in amounts that are effective for the purpose intended. Accordingly, another aspect of this
invention provides a compositi;)n comprising a compound of this invention in combination
with a second drug, such as described herein.

[0091) The compound of this invention and the additional pharmaceutically active
drug(s) may be administered together in a unitary pharmaceutical composition or separately

and, when administered'separately this may occur simultaneously or sequentially in any’



delivered by alternation or in parallel as separate

formul ations; or (3) by sone other reginen. Wen
waledo7wegeeel i n al ternati on therapy, a synergi stPcr/efioeno02272

may be attai ned when a conpound of this invention and

the second drug are adm nistered or delivered

sequentially, e.g., by different injections in

separate syringes. For ex | e, during alternation

therapy, an effectlve dosggg of each active ingredient

order. Sb\ﬁr&e@; %ﬁ i ) e?m% ﬁnaa&eﬁg élgée! Qﬁ e% Temok | iil tjiﬁﬂe Tfhe amounts

her apy, ive dosages
of the cbitpoond nafl ﬂ‘llﬁQhVMﬂldnﬂ@lﬂCEdh@ lsbtsamlr drlgﬂm and tthe aglative timings of

. . .toget her 093]. For exa virtue t.heir .
administafo ) el O R HEE: U BT R gic effect
[0092] | nVel‘FHlebnﬂ:ﬁﬁaﬁﬁn Rk xh{ﬂy pheidd GaheRst aall fE6vd Bdyhergistic”, i.e.,

ammat ory and non-i nf ammt di,seases whi ch
the effect th“éYﬁq yfhﬂa 4h¢ 2etive pgregienfe p ivP&sﬂ’sgés BreBisithan gie sum of the

effects tﬂ%nre%ﬁﬁi Gdial uahd ithé HohRmRAL Eé’pa@éﬂé@ (%Ajy@:rg%tﬁh efféct may be

I ndonet haci n ketorol ac, "acetylsalicylic acid
attained whappofaappound] ¢ﬁ1@ﬂ=‘cmvﬁféﬁqm4%ﬂ’&rﬁ80%4 ésugcargi (1) co-formulated and

a@lmstgéﬁlsgg hiSEfeat b 's‘ﬁFhl eGusty r{goy n&%n%ln%@' BndtNY %é Of(‘qufatﬁon @)

can res I'n a reduction of the quan
delivered h}e alternation ag empamﬁdo@ciseparaprfoctuubluans,m@bbm 1some other regimen.

the i s
when oo B BTty 4 el R et BN Braped b compound
of this 1&ffélﬂtbﬁ:5a1ai ¢he ecﬁhmdddrug' hue adodmistret ot deHvérad tsequentially, e.g., by

B TE NN R NEN 4 YT A —————

dosage off eabﬁla%tlivél\iﬁgkdﬁﬁt c®i ba aghaisReRl tdquehtiytydeepierially, whereas in
salt thereé njunc ion or adm xture w.th a
combmag?m ?fi‘?l}e we ngqso(l) twi, T JRIE ACHNE 1ngred1ents are administered

togetherantl -inflammat ory agent, and a

phar maceuti cal | % cceptabl e diluent _or_car rier. 94]
[0093] The cdinssaraplebywitde phibsitabaitytayjnbibtsyirkingse q meounds of

this 1nvénl?i%ﬁt € Bl f upPRLidd-a08¢ %yﬁanaiﬁﬂm%w&ty%ﬁh non-inflammatory

ritis in conbination wt anti-arthritic agents
dlseasesswhisyha@reg@jment}yetrh@ﬁdexﬁh @ cmlgcpmgggawr@lubltory non-steroidal anti-

mﬂammg% oar% Fﬁgglfg? F%‘ﬁ{g L n%tﬁoﬁgﬂlQEﬁl' RGrobats gcaglé:alifyd% g?fd, ibuprofen,.

nation wth stér
suhndacTttémemrmd rpimxmcfam hiCe-ddministrabon ofig cahwubé ofi¢leid imvention with a

the tr de |:jllfgatlvetﬁ se X
NSAID (edf abiT N recion S5 iR’ O T sl desf BT g gproduce o
therapeugiot dfthegr ﬁdlathlmetharld'lehhodcbpﬁadnarseesﬁg@ffeetssﬁoﬂn the NSAID such-as
, _h %lur ni acid&ﬁorrru tion
gastroin@y i CHCRLT AT BAFUCRLT GPLY GHFOHHDE OF O UL R VG B dfeption ther
is provids® #phdridaceftiés® @bm’ﬁbﬁti@ﬁ m&ﬁcm gsmpfisdshd Sormpywid oOthigimyention, or
al so pe used |nbthe f Pt .0f ast hmg
a pharmaceutically-acceptable salt t ereo in con]unctlon or admixture with a
cyclooxygenase inhibitory non-steroidal anti-inflammatory agent, and a pharmaceutically-
acceptable diluent or carrier.
[0094] The compounds of this invention may also be used in the treatment of
conditions such as rheumatoid arthritis in combination with anti-arthritic agents such as gold,
methotrexate, steroids and penicillinamine, and in conditions such as osteoarthritis in
combination with steroids.

[0095] " The compounds of this invention may also be used in the treatment of

degradative diseases, for example osteoarthritis, in combination with chondroprotective, anti-



in conbination with anti-asthmatic agents such as
bronchodi | ators and | eukotri ene antagoni sts.
WERDMTBRBBIRATI ON OF COVPOUNDS OF THE | NVENTI ON POD9%3007/002272

The conpounds of the invention nmay be adm ni stered by

any route appropriate to the condition to be treated.

Suitable routes include oral, parenteral (including

subcut aneous, intranuscul a, -intravenous,

i ntraarterial, intradermal?intrathecal and epi dural ),
degradatlév&fn e{r%ﬁt&{e)e ac,:gte\%xgs ?Lﬁg%%bla%e?g%é,r I}{aﬁﬁrr&%]\cugc'lé] 90 u‘}aftfblns such as
Hyalan, ROinaRiy Arparon aafdcgluétSslaﬁﬁn&ssailts stith a4 Ahtrile appr eC| at ed

that the route used .my var
[0096] cong |1§1}ecﬁ?n8?°‘i“ﬂ§ O?S}E‘F ﬁg 10 ‘gs‘? F?S u@ﬁéﬁgﬁ‘ﬁo‘r ‘?agnem of asthma
in comBiHAEdH SWRheUAnQladiinatic tagfR¥ BEcH OdsMHrah&fbddiatcrs Phid | leukotriene
capsule, tablet, etc. wth a pharmaceutically

antagoniglscept abl e carrier or excipient. Wiere the conmpound is
admnlstered arenterall |t beforrrulated with a
h AN ZNBENSA ' i yehicle and in

a uni d e e et ai
o 50y 0 A 1 BB

-approprigertp dhe dowditiphitg be riveated; cYnifable m@eStlnelﬂlép oual; parenteral (including

A sr.xbcutane{)Ss‘,3lt fﬂ?ﬂ%uéﬁ'uﬁ]ag} ﬁ%‘aﬁgn&{so HMaﬂ&txélc 1&&3%? FIHBPH a(q[xectale%pq %pldural),

'S NO or mu
transdermal; aectaln uesala tdpl@ﬂ MW@M&@Bﬂwmgupbawgmé agraperitoneal,

] har mac 0] on. to this.aspect

itrapu SRS foekeroah Thenbot S bttt S BRRT y with, for

example¢ GigpasiditicinoC tipetipidig. Whﬁﬁmh)&mdnpéuﬁdﬂsSadm]MEﬂéred) brally it may
associ at i Q WI t h a E]gr maceut cal L acce le dil g

be forml.5l[¢':1tc:-élaizsr erqx acgy : iiﬁ:cgn@ camer or

excipient.NeWhéréant |c@ﬁ11ﬁ:ﬁ]ﬁdf1@ raﬂlﬂu%%@%d ﬁﬂéﬁ@raﬁ@d iafHy b FifRthted with a
in a fashi on, |I.e.,  anunts concentratl ons,

pharmacgutieally] ggcepga&!@ garenjg| d/pblgieaﬁg g, amif dosage injectable form, as

detaﬂedggm“pl stration, consistent with good nmedical practice:
actors for consideration hi this context include the

PHARI\/B@@EUW%%E ﬁbﬁ%@ﬁAﬁ% g_g_; treated, the particular
reat e e clinical condition of the
[0098] i ndi Vindozsler ;tatuserﬂ comipeurch 9§ dhisf invretiafi Sor ther therapeutic treatment
| t. f.
R

in acconiahee widiie t ssarsdaieeh qvharmacem&mab plragicacas tai phaimsaceTtienl composition.
Accordmg %r) qgl%uatlslpce:c?tl of tl(l:“ef Enev%B 19 AR YY tprgxffidgé1 % Bﬁa@ﬁl%%gvﬂicgp cgr%position

comprising a compound of this invention in association with a pharmaceutically acceptable

diluent or carrier.

[0099] The pharmaceutical compositions of the invention are_formulated, dosed and
administered in a fashion, i.e., amounts, concentrations, schedules, course, vehicles and route
of administration, consistent with good medical practice. Factors for consideration in this
context include the particular disorder being treated, the particular mammal being treated, the
clinical condition of the individual patiert, the cause of the disorder, the site of delivery of the
agent, the method of administration, the scheduling of administration, and other factors
known to medical practitioners. The therapeutically effective 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



adm ni stered will be governed by such considerati ons,
and i s the m ni num anount necessary to prevent,
wa@nwiogread e, or treat the disorder. The conpoupdr/v§2007/002272
this invention is typicallyfornulated into
pharmaceuti cal dosage forns to provide an easily
control | abl e dosage of the drug and to enable patient
conpliance with the prescrgfed regi nen. [00100] The
conposi tion for use herein™s preferably sterlle In
Eticul ORsS. § f
formula G ey iefhacel bl i REplo Bo3E By Bhi %%%béendosage of the
drug andrte&ﬂhﬂ:ly patieirolidiaace withrthe peesplilesd deyirhérd. t r ation
through sterile filtrati on nmenbtanes e co oun .
[00100] o' ;"Ehe [SomERTTISE S0y WF QST | HGE%#BXS.SF dn particular,
fonnulatlcm Rb bk ug@iifch o Mo aidndfisattias must Bestenlss Sith l$tdrﬂflat10n is readily
0101] Pharnmaceuyti cal fornglatjo ? of the conpou

S
accomplishedipb exagelns 1% Itrpgipnibraned sifre & R BRS Py o compound
ordmanl? NAntBEPRSrefl asBf B SbmpbiifiBn, & WopBXNBR! BrmlaGiARRWIthn aqueous

of this invention having the desired degree of purity
solutionngy optionally be nmixed with pharmaceutically

acce
toutot 265 RS ER S RRSIL BF She SARARI 300 soemion mny o
prepared( 9 8@riots routesiand aypescﬁoadmmstrﬂdol)l Hor examplerarcohpeund of this
mvent10n¥1g%rrllgs So?snielag%gl‘ at I n{rhr cjﬁgg%ngﬁ Cg ﬁn X nﬁ é@&b@/harmacgutiéauy
acceptalﬂe )dllnglta,tcaaniérs,emcmlemsarraﬁmmhze&k (Rhlmmm o Phaabsxeptital Sciences

RER R TR T R ————

or an aqhédls sdNRicRO errﬂPéllldhlthnhﬁ @):bl_ﬁbﬁdﬁﬁie(?hy Eﬁiﬁ?r@@&i&ﬂﬁerﬁﬁémperature at
. concentrati oye e of, the, fornul at
the appr@eaawdgﬁnap 13 "pfiewﬁeg AegFe, LIS Wifh BH@logically acceptable

carriers, CO8C @Rrlead Itﬁm &k ﬁ&{m@ do &uiplémy at ARG €dds@fese kA MIoBcentrations
“fr om about to about 8 Formulation in an acetate

employegyf fidie aH sﬁl the | f@flauha@pna%@néma%@m thenparticular use and the
concennfgﬂBHU Ptéogﬁ:%gﬂ%y e RLEPASE g&aaﬂéglfév Bk O{B%Jutt%eto about 8.

I ssol uti m Xi ng pro edure exa ) .
Formulatighlin dn agetstedutnae pHi 3 & 2 switabroembodifnenhi ’s"hc femitlations may be

preparecP{lsﬁ% ?Q}a\L Sgalfcggé&&ﬁ ey ety E%gcedgregs ’Fo‘E%SERJn@a‘ef :Nb%] Bulk drug

rln erivari ve or KNown "co
substancmgem; ):ompouhcssﬁllhi,seidvémﬁ astabalizeel Hohwdithe cqsmpbmmd (e.g., complex

with o BEIBABR R xaPYe 8 o RobhE BirPlindiiah ddr i dudisgipsd in a suiable
solvent ithethe pebseifiaoflobe dieedts exbigigaty. pose for which the

compound of t is invention is being a d, Solvents
1001021 5 0P RS pticylot St oA e s ST SRl S lcisnshi. pBan gje means
and pur§6§e5 S whidh ted compbhed Tt thas irh@hfod GRARIng @ppBed. Solvents are

dministered to a manmal . (I n _general, safe solvents
generall&rs@leﬁrgﬁ bagsd en gﬁlﬁg}&tﬁ gegctgr%ﬁttgf 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 chlqn'de; phenol, butyl or

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



such as water and other non-toxic solvents that are
sol uble or mscible in water. Suitable aqueous
W@ 0vesteds | ncl ude wat er, et hanol, propyl ene glRCDUS2007/002272

pol yet hyl ene glycols (e.g., PEG 400, PEG 300), etc.

and m xtures thereof. Acceptable diluents, carriers,

exci pients and stabilizers are nontoxic to recipients

at the dosages and concen%atl ons enpl oyed, and .

include buffers such as p sphate citrate and ot her
cyclohexg.n%ag %og de}ﬂt Q%E)d?%%élggll&dh,@%@%@% &'aﬁ aﬁgﬁtle residues)

i’ne; preserva I'ves (suc

polypeptmkek;adﬁﬁyllnsl,l sm:lhhyé lserany lalmominnigekatinh loor intdennoglobulins; hydrophilic

T GNP S LT AL ——
histidine2l&gihtle, & Hydind afrﬂh@ﬁﬁzcﬁbﬁtﬂbsasdlﬁﬁﬁch&ﬂldésr apd opdkr carbohydrates
par aben; catechol ;_ resorcinol ;cycl ohexanol;

including ghiiepanBRNNGETd OFndexEms) Fhelping AgeRiE Tush atebPifd; (Jugats such as
sucrose, @i RPOHEhalOke &Sk&%ﬁéi 29 w%ﬁ.%g %ﬁmem&isewaﬁ asS 56dlum; metal

.as serun1a|bun1n gel atln I munogl obul i ns;
complexey de-gp H1-protgiol gqmlsxgm,c hncygr monsignisysysfactasls geshens TWEEN™,

promoffEs AL 8330 YGRS S R B e o o

more stdbIRGGddedBS aRflicRnbe Wikl hyghng, e fubrivatibgli Agents, emulsifiers,
gl ucose, mannose, or dextrins; chel ati n% ggﬁnts such
b

suspendifg 48O, RIGRSEIALYEn AIVHAEIAaNL GDATIAG ARCH PRIfraPEEESSing aids,

colorant)! sWwédtders)! perﬁﬁﬁﬁlgf &gemsn ONSRHHE hodrd) and UsteP knE@EI Additives to
net al corrpl exes . Zn- protel n conpl exes); and/or

provide rgin elegant lgasep&élpanpg thacirugs CreaEea(qamRovpd URENhBS(RYgPtion o
: pharmac tidd®! & o‘?{lﬁ% 16 1119 or( BRA t dend Ririhhd WFStdB¥harmaceutical

SO Inc € one or nhore sta I ZI ng agents
product éw,fracdlaamsm) vvalhte|angvagbmmceuu@rlunmedngtsazgemabo be entrapped in

microcap 'EF IsS I)gr LS S e p(;pagl € ncto%wrgg ot er%@ﬁﬂl%&és’ Or. b&' interfacial

s’ opaqw nt's, dant s oces
polymerizatisn, ﬁm:rl exam;bls hymymeﬁrﬁcelms‘eum rgglaagantcsocapsulcs and poly-

flavoring agents d ot her |t \Y; rovi de
(methylrye Bl SRBcEnlEe: Givoorivare. O g el orue, SuBiERY fems Cor
exampleQf ligtisdmiefV € Albufiin Ofmiﬂiaéﬂlﬁﬁ&ut llﬁiﬂroeﬁﬂ)ﬂpﬁo&bt | @Bno-particles and

thereof ), or aid in the
nanocapaﬂa%a& el magroemysiges- %Eaﬁ gfnﬁw)dlse#ﬂ%eda@e. Bemington’s
Pharmade{18¢4185 8k alsthl é&ﬁﬁ&dl@m SA”EYI el 98‘0) b@x elﬁ‘éds@ﬁiée ds hRmall vesicle
m crocapsul es p ared, for exanp coacervatian

composgde 0 1] s S tmesbcg,f ipidey p Qﬁp@phﬁgsyqq@{qrzggfqﬁpnt fhich is useful for

delivery fo«’ar&l{;g to BYSHRRY ey &&ﬁf)&ﬂgn@ﬁ@f @1@ hposome are commonly arranged in
ti.n-m crocapsul es and po nmet hacryl at e)

a bﬂayerrﬁocmetz%wd@r toﬂb%bé@mgymenw%@pfloai%memhﬁgws
[00103]del ' V& mﬁé@I‘e@gﬁe(%{éﬁuﬁfﬁ 3gp! &5 éohg%‘%ﬁﬁ?s B UiHlyantion may be

osp eres mcCr ons, nan partl es an
preparedn an Sua@iul esmples jof sustaioedrotlsisen prer@rations eipighidgu egmipermeable

matrlcesaéf ﬁgﬁé (ﬁygis ﬁ)%ob% %%gstEng?sfg n?(%ﬁf%dn OlSJf(;) ﬁgis e1|H9§r§tlon which
matr_messml in vies fodoe of shaped articles, e.g., ﬁlms, or mlcrocapsules Examples of
sustained-release matrices include polyesters; hydrogels (for example, poly(2-hydroxyethyl-
methacrylate), ‘or poly(vinylalcohol)), polylactides (U.S. Patent No. 3,773,919), copolymers
of L-glutamic acid and gamma-ethyl-L-glutamate, non-degradable ethylene-vinyl acetate,
degradable lactic acid-glycolic acid copolymers such as the LUPRON DEPOT™ (injectable

microspheres composed of lactic acid-glycolic acid copolymer and leuprolide acetate) and
poly-D-(-)-3-hydroxybutyric acid. '



conposed of various types of |ipids, phospholipids
and/ or surfactant which is useful for delivery of a
waelewg/osw4@ nanmmal . The conponents of the | i posPOEUS2087/002272
commonly arranged in a bilayer formation, simlar to
the |ipid arrangenent of biological nmenbranes. [00103]
Sust ai ned-rel ease preparations of conpounds of this
i nvention may be prepared. SU|tabIe exanpl es of
sustalned rel ease preparat%ons i ncl ude senlperneable
mat r i of solld
[00104] conpou op &unfaﬁ u‘ucanven?g ht%)ljls V\X’)]P ﬁLX”E{e%u% . 19 tﬁ% form of a
‘sterile infeRtableo preplasnizch, atidh ad ESterﬂe dnjectbblenmgueots or oleagmous suspension.
nlcrocggsules

This suspETAAg01 GodPBR Qe AFGGARE (9 dPS oKt art usie tose suitable

dispersinBQ@ryettify Aoty ahh )éhfﬁ%hhﬂfgrageﬁtse\)lhmﬂrhave been mentioned above. The
‘ pol y(vi nyl al cohol ) ), ylagtides (U. S. Patent No.
sterile ingpctzphe pregpra 1@555439%9 e @fstetrxl@pmeg le sQlptipn,pjsuspension in a non-

toxic pa&é&f@?ﬂiyeta!&)é!: 5thb1g| &ihfémﬂto%,sdi‘%*td%&ﬁ‘i@bi %oﬁhBM'ﬁnifBthdiélﬁedxol or
acet at'e, de radabl-e lactic acid-glycolic acid

prepared@@pﬁolypmlge polvdgs  AmeonieUbRARCERENE (viehjclqs arndemlmtsathat may be

employe@a&“é %ﬂg&e 'H8a é‘t%n%%‘tﬁﬁn glrnd hs%%ﬁlg Qﬁilﬂn Qkﬁ/o(f‘@e' s%h?ci:dn In addition,
ynmer ang I"euproli acetate and

sterile ﬁp@l yﬂ@n‘(ay) Gcﬁwhlytnbr[a:l(lyﬂmt gmpbya@ iagl .a] @0vidiM Jor 'Eh@endmg medlum For

s poreR R RHB8 PIRLE o b DA R .

In additi®, afa&y eicidse smdmj a¢ toddit eacid| urap dikewvisd dagnseduin the preparatlon of
suspensi on. This suspension may be fornul ated
&cording to the known art using those suitable

[00105] di SpemkmRdcdtiiciet dom}ibsAIRRt Hfafils S wRMAch NGuitddt for parenteral
whi ch have been nentioned above. The sterile

administratjopc inghpde FrBFRAISaERG MOREAAUSPYD Il Wpjestiopesolutions which may

contain doit-§&HARs So eyl tHa@fén%Eta{%Lhiﬂ%’iﬁt@B vx&ﬁbl?reﬁ@& th@’fb&nulanon isotonic
parenteral |y acceptable diluent or solvent, such as a

with thesbjpwi ofnhe wntendedoreepigadl @md adugnus pmdermraqugous sterile suspensions

which g B e R Bl R B R B ° Rnger s

[00106] sol utTImwcczmgommnsmﬁ the smdarmwnoha}o alscid:esfmlrmtllamd in| znform suitable
for oral s% &1}0 xa%r}pei‘ alsetafbie)é lo%e Lé rll,vgcg{ LH.L A a%cﬁxeous or oily

sol vent™ I'ng ne

suspens1pn|sr mmsmis@ny, dhbpmsibfa p@\ddﬁslorr@yniﬂes eswhpwed ehmsi)u fornigpical use
thetic nono- yceri des. |on

(tor exaibft 85 et et el Shanoro ety ol aldiSy o Subgepsions), for
admnnstﬁdt&ﬁﬂﬁ}airﬂﬁlhtﬁh (fcﬁj exainpld &Sa ﬁinegzlalﬂdeahiwme ertilkpld aerosol), for

) sitio his invention suit, parenteral
administg "gt?ys?‘ﬁ‘é%saﬂﬁn |(£ﬁ’6 Ie?%‘@p]ﬁﬁé’oﬁ‘%d%ﬁﬂ‘”ﬁ%lj%‘ﬁ dus sterile
[00107] | Nj ecSuiitibles QlHAtrh AdtutivliyeAed¥piable NdxtipledBt for0%i @HétS formulation

buffers, bacteriostats and sol utes which render .t he
include, foy mnm le.omertdilugpis such as lactose, sodium carbonate, calctum phosphate or

calcium carbonate, granulating and disintegrating agents such as corn starch or algenic acid;

inj ectabl

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,



with the blood of the intended recipient; and aqueous
and non-aqueous sterile suspensions which may i ncl ude
WG eepeswitelg agents and thi ckeni ng agents. [ 001P6&t/U310e7/002272
conpositions of the invention may al so be fornul at ed
in aformsuitable for oral use (for exanple as
tabl ets, |ozenges, hard or soft capsul es, aqueous or
oi |y suspensi ons, enuIS|oq§ di spersi bl e powders or
granul es, syrups or elixi r6) for topical use (for
. X e el L :
calcium g%rl%cﬂ)?Itg,ngﬁcﬁm %ﬂ%sé%lga:t@ns) Bl?n g srsn S(rIlﬁs g(?ll? gﬁﬁsbtgés i Which the |
active ingreti@hibisimixed fwdth wxatapt en ai sack asﬁaymtjom likpad p@wﬂfm onmolive oil.
a liquid aerosol), for adm.nistrati lnSUffI
[00109] (for%@?ﬁﬂ’;ﬁ esuﬁge’chlcfrfsnﬁeﬂm i 8%’3316’0\%5@%“ V6o 1o &l o finely

powderedUifdab| fogetirl NREIT bl by - AGEL pétfsbéxﬁhﬁgwbgex&at subhr ag sodium
- tablet formul ation include, for

npl e
carboxympethylephluloss; cpethyl¢ediiesse b Y%ﬁ‘iwmnifiﬁ" (Iﬁeélu CI?SI épdipm alginate,
polyvinyl IP?ﬁ'QII@(IrFe %ﬁhﬁc‘dﬁﬁ@ﬁf aBaciftf @%@rﬁhﬁ% V@éi'EIng agents such as

S|ntegra agents SucC as corn starc eni c
lecithin gt apndensatipngrreguetssok yshalkylepeapxide withr fatin |ah1§8 (for example

polyoxetﬁgll%ﬂé tézI’I&tIg 3¢ %ﬁgﬁéaﬂ% Sé ahak Cor % Lhd AGdd mﬂ{h long chain

prese vative agents as ethyl or propyl
aliphaticpalbgtehls x@ob enaogie heatadecanthylmpdmﬂtmols ot lsondensstiay piasiucts of

f I
covine 25l 1B bl A 0RF Tt ARECARE B P s o

polyoxyahjalaﬁﬂ smbttohbsawlbmnomorﬂhmaaomp\reducmg oéeihylene wiideiwith partial
i ntes Ina or, t.o |1 rove

esters degtvgsgi?St r atty cids ap é)g}]é%lé%nhydﬁldg.?,t (EXAmple: pabe lene sorbitan
monooleﬁﬁnmetalqﬁgﬁls SRpEhIGnsAYEN tafsoddthtdlh QR AbH ﬁ%rdl\pieheﬂ(rm (such as

in the art. [00108 Conposi tions for oral
ethyl or frspRl| Rrbgropyd %rr?@aI RfPidaRY ( ﬁ@?la%% ASCORME Fris mﬁormg agents,
ﬂavormg’\%% i, Eﬂ&’o@%&é’t@m‘nggﬁgx‘}k %I’Hch'a§ sEr6ed sedarian ok Bfﬂahame)

[ uent, for exanP e, cal ci um car bonat e, cal ci um
[00110} phos;méy suspengigns mmay by famulated by shspandingaibs ackive ingredient in a

vegctabl% lc(IéIuthh ﬁ&éﬂly 811I &%ﬁe&h,%@arﬁéoﬁn&( S?I?QIMHI: BxlX@:ﬁ) la I%n oil (such

ar a
as hqmc[ Qﬁﬂzﬂﬁia) Aqumo lodyswpermmr[snmagedem adongain mtﬂaphemn@ agent such as

beeswa agt| V}%ﬁ% rc?r%?ilt alt oén e\éte%)g%ée%gs gt?c?]xrgsttggse Ij@? out above, and

ing ag as SO ,
ﬂavonng: agehﬁ%yl{@'tﬂwhdxﬁldl ml mel,demepzklyﬂabhl bral pssparation. These compositions

dr ox I hi ] os. sod um al nat
may be Iﬂ%f?"‘?‘II@Y W h?ﬁﬁ?‘ég%‘&éﬁf ASA) Ir:II acaci a;
[00111] di s panfspﬁglm pitders @naggahﬁles UstlitaBR ff&@c pfdjiafhtmh of an aqueous
suspenmge r]qyensaaddon pﬂ,g %C%zge;g né%Ige ?e é‘gﬁlﬁg Z;)gvrme%pntf t%tget\fmer with a
dlspersuf%?] Qg asBthb QipeRt, Ofidpéidint ElIiItV Ia&!IQ)n@Xbld Enotk t prede@Pdives. Suitable
ain aljphatic al cohols, for exa

dispersing F aWEE ISt RGIER NGy ERIPEAGINE BEeTiH 1 r?d% n@samlz}}ﬁqs‘r Buubpse already

mention€d 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



et hyl ene oxide with partial esters derived fromfatty
acids and a hexitol such as pol yoxyet hyl ene sorbit ol
WoRwsos®wat e, or condensation products of ethyl peEUS200T@02272

with partial esters derived fromfatty acids and

hexi t ol anhydri des, for exanple polyethyl ene sorbitan

nonool eate. The aqueous suspensions nmay al so contain

one or nore preservatives §such as ethyl or propyl

p- hydr oxybenzoate, anti-oxfdants (such as ascorbic
sorbitan gr{%élggﬂgﬁ léﬁma(la lgi%?g%ri falssoaé:slcgr%r:t:%ugl%éweggeg%n ﬂ%@g{u?% and preservative
‘agents. aspartarmne). [00110] Q |y suspensions may be fornulated

by s endi fhe actjve in ient in a.vegetable.,o
100113 (3, SRS SRy b Pty wOarRg S geh A Elyeerol
pmpylenel gbycer écﬁbﬁolm LAPhAhmeI br (shboRe,28nd | Sy dale@r @frithif) 2 demulcent,

he oi | susgpn3|ons may al so contain a t hi ckeni ng

presefvaﬁ@%ﬂavgﬂw ope@lofRg agkalr d .paraffin or cetyl al cohol . .

[00114] SWeetSiﬂvathﬁ'Q %hﬁuﬁa%’i%ﬁs ia c?t BgsﬁeﬁﬁEd @t nRiaY ethe %ﬁve ingredient
flavori'ng .agents nmay provide a pa at ab

with a sjtable mrepant@tmgcﬁxcmih@ts@at tSrﬂ@bdl atuoadigamtfnmrqw@ééaut/bquld at the

rectal te?r{pe%ﬂ&r[eog%ﬁ%ﬂu X r%fr%ge &Qé(i‘l{ Fl)lg ng ?Jsgfztél?]rg qgrlg%??é gﬂé Qirﬁg. Suitable

excipientuiinciideg foorequne,r abcan bufteraranéqpreigemybms pglysolsn Fprmulations

addi.tion. of water nera ontain the active
suitable fgb P/%%lfl%ln c?rpg)ég{cﬁ on %a?eb apgasg%tgﬁ sr%es%%ne\ﬁe tta{m%ons creams, gels,
pastes, R@8Btor Sprapebdnnlitiage ontitingna additiod @o ahesmwatmgmdxent such‘
Sui t Ie di sper si or wet.ting agents and suspendi ng

carriers ayQrf o‘é’(Pén fq ¥¢ RPBYTEtRuse al ready nentioned

[00115] 2bOVeFophéili folRnRkioBX.CRIhEa Srealish odfimeNBCel At aqueous or oily
flavoring and colorlng agents, may_al so be present.
B

solutiony gngusppnsTeRs, Biexr SrRcEalD] bepbiaisrp byiformplatipe apipetive ingredient with

a conveht%iﬁpt &Bﬁaﬂ#ﬁc@éﬁtﬁbl@ evitclelst Aifiett Aing! dorvBaMEHA procedures well
enul si ons he oi ly phase may be a vegetable oil, such

known ipghegart.ve 0il or arachis oil, or a mneral oil, such as

[o01 16]f or :(.)S&gﬁ(l.)sqtlélilsq 3,0+, AL c?t%hp a@fmrﬁ tﬂtignu [’rgaélogef- WV form of those

I'tabl'e emu yi'ng agen
transdermnlasip'h patchet ﬂmaabﬁeywcib kuown trgtl@smf egdmharmskghﬁm theadi a
oon1n %, LSRR R BT RbLR sERERLLD RUPBRIFO R ot el
divided ﬂewdm&nbntamingﬁmtttqtesa@ﬁ zd&r@ediidimmiet of, fandwgmhpld,eﬁ) e much less,

. anpl.e sorbitan nooleate and condensati.on
the povg? TRe? PSRy eaReoar T Herdiend REPE e brle Nl ftisdor more
physlolq@@damxmem&bmmfs tach ﬁf@lrlmbﬁat €TheTpewaen e tnsafflmiyn is then
0 cqontain sweetenin avorin ervalive
convemaa nfegﬂmﬁfcgmw%gl? GBQt%ﬁHBg’ oF fﬁfﬂgmf‘?aa 850 Breat agtig ivgredient
for use Whitth a StER- BRIy R, SushlGR i8Susel Yoeifdufflation of the known agent

sodium cromoglycate.

[

[00118] Compositions for administration by inhalation may be in the form of a
conventional pressurized aerosol arranged to dispense the active ingredient either as an
aerosol containing finely divided solid or liéuid 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. applicatioh 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



propyl ene glycol, sorbitol, aspartane or sucrose, and
may al so contain a denul cent, preservative, flavoring
W@ 08968®! ori ng agent. 100114] Suppository  PCT/US2007/002272

formul ati ons may be prepared by m xing the active

ingredient with a suitable non-irritating excipient

that is solid at ordinary tenperatures but liquid at

the rectal tenperature and ¥A|| therefore nelt in the

rectumto release t he drug Sui t abl e exci pi ents ,

d fo] e

those SkSIJl e@g%} ??e %r and el éi%smé c%t%?sbg%l'\f %s: b\gl‘ggs }a%ﬁé h&ﬁh Qﬁss), sachets,
ampouleadplasiis hagd,i metaheylihderpr asd the dikas 'ﬁh&s santaires rhanpdrosinclude a

Creans, | s pastes foans or s ray Iat|
tamper-TER0T ATATTHREE R B PRl PTG ACRE] (Guthe et ot 1Bg pckage.  In
additionC @d IcBAGRIMRS IRk ed itherb b zalldbel thled@d@ﬁb@ﬁ kh@tcéntents of the

[ 00115] Topical formulations, such, as creans,

containep; fbfdptel mayetlso MmdudsERRSOETIHF WTRines ol Lbei fgRguigions may also be
packaged 4% REBASIRE Dr niRH-1RE %Bﬁ{akﬁérp &of @iﬁhﬁl@%e@%dfaﬂiﬂﬁﬁl&t 4fOvials, and

an active i ngredl ent with a conventl onal t opi cal
may be stasediimlel Geeagedried dyophilized)eernditiompasiing anlyoths a dition of the

e I [ e t; 1 S

werle JAGEEES VEL| oI NPy g COURA, HRco e
Extempdrangmist ingersider smalitiodsi ang stusprnsion aare apl@pmtll fremowierile powders,

those i na I r
granules&’i%tggll%{sl (%rﬁtge ?lbx{;dy %%ﬁ%oﬁ‘%l t(%g{:gg%c? blsrefe[rp %fj\gri.ll dosaﬁe fOI‘IIllblathIlS are
those cohtaiing afdarlmdoﬁe ar dninéaily dlbéd@h&dag)b&nﬂmrabo&a te&ditedngr an appropriate
of .aver iameter of, for exanple, 30 mMm

fracnong}ermfﬂteq%ggg Vg W@%ﬁ?ﬁ itsel f conprising either

[00120]act i VEhd igeadbe rﬁmaéxopﬁn@desd%wﬁﬂﬁywbddﬂpmmr cdfplising at least

physi ol ggi cal | y accept abl e carriers such as | actose ,
. one actiyfp 1 b fasy Spers, detiaer ofpgether hwithc gnyelRTiBsp) famer therefore.

Vetenné&kaﬁfwﬁaﬁennaeﬁaesgkﬁl ORI glirfke JFANBXRAPINEG; théL csﬁpéguon and
active ingredient for 'use with a turbo-inhaler

may be cﬁé'lddc diquish et gaseops matedalsowhichsarpfathenvdse dfert Re agerible in-the
veterin QRt ﬁ%’é U&nﬁ&t@ﬂl@%ﬁﬁ?%&aa{v@% 1egt). mﬁéet #'&Qﬁm{r? composmons
a eln

dmmstratlo [fation nma ormo
may be mhnumtened@atenpnrééjsmmlbedr beags othendesamedaduteo di spense

001213{ e PEAL NG AOLET ERLEILNSE e ;oASk 338 5 OMAhON Y one or

finely SIRVAN ed 2561 i qui nventi ona
more ex&qnem@ Ito prajet Iaamhglesdmslagafom Iweitli ﬂeeeéslankyr v:nat deghending upon the

car bons y ns may .be us d a
subject RERAE Fheianiecty i B ameBh oty P ARt (§RaP b jouation, the
dispositivet ef atle (onipduiny @fd aké i discretien edi @et prescrlblng physician. In one

embodiment, a suitable amount of a compound of this invention is administered to a mammal

in need thereof. Administration in one embodiment occurs in an amount between about
0.001 mg/kg of body weight to about 60 mg/kg of body weight per day. In another
embodiment, administration occurs in an amount between 0.5 mg/kg of body weight to about
40 mg/kg of body weight per day. In some instances, dosage levels below the lower limit of
the aforesaid range may be more than adequate, while in other cases still larger doses may be
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.



[00119] The pharmaceutical conposition (or
formul ation) for application nay be packaged in a
wo 2007089640F ways dependi ng upon the net hod userCT/082007/002272
adm ni stering the drug. For exanple, an article for
di stribution can include a container having deposited
therein the pharmaceutical fornulation in an
appropriate form Suitabl e containers are well known
tothose skilled in the art®®and include materials such
: I j.c and gl ass), sachets, ampoul es,
ARTICL, i b cylinders, and the I i ke. The
[00122] cont hm@bﬂmﬁwnﬁioﬂnnem%Me mvérarqme mnmrﬂcié afaﬁamfaagee or "kit",

to rev Screet acce nt e of t. :
containingpRIETals op l K ( drPeuhE Gl QisHElErs SSeABHbaRqed Provided. In
one embb@i@RNtR kitRenpridad adﬁﬁ@dih&eéorhﬁ%lﬁg nt @thfodld &f1ehis invention.
cont ai ner,. The [ abel rray al so i nclude appropriate

Suitable \GapHiRegs  inglyde f fﬂrn%ﬁaam Bnbotilss, &1% YEngek Ktfkd parck, etc. The

contameluﬂl'agl Hioﬁ)?mgfl 0 %'vagi@%eo@ﬂﬁ{a@iaﬁeilﬁ:h d‘scglas%)@rﬁulﬁlcs efhEEbntainer
anmpoul es and vi al s, may be storedin a

may hOlﬂr%@Qmp@Pnéopf(ﬂ%Wele@ch e drunulatian rthepgpf iwhiclons yeffective for

[ f

treating Eh@ %oﬁﬁﬂiotn 19£1¥ thQ?el. §tsgerritl% gcr:]éels.g % (?(tf’rg c{x‘aﬁ{ le glr% tcontla}mer may be

an mtravEnowmiuam (oalg of ajaglt haymg alstappen plmﬂabbulsspeﬂs'podmc gnjection

prepared fromsterile powders, granules and tablets of

t he kind previously descri bed. Preferred unit dosage

[00123] f or mJ]I’}a:t kio mayaﬁeﬂxbh oseptisd b dalpel g packiadel msefom a@rassddisted with

' sub- dqse her ei.n above kel ited

the contaélbeﬁr &a}q term p? Fé‘?‘?efth é§ B to(fF er i 1Ié§&tiuf:g%ns custornanly mcluded

in comm&tg{ae dp&dKaged Qﬁ“l%&traﬁmeicl pmt:tsp Nthat! rdohﬁ{m Pingdintt#®dn about the
veterinary conpositions conprjsin ast one active

indicationp,jsgas-ciftsags adgypistraien fon Wﬁ a%@fls me/ﬁr Wapyupgs Fopgepning the

use of smrﬂlbﬁbeﬁdi@PfHdg&é I}JQJn%réxﬂ@Jdim%ﬁf thé [abe PO LpABKLBE idlefts indicates
usef ul he purpose of adm ni stering the

that the eqyApRiion spmarsingmcomerymd; of this lquf—@lqslr caglalseewsl to treat a kinase-
medmteMs%'éé@lo? diebly ar fhé) D6 S gaa&lga@et Efﬁ%?cpllﬁdlbgte that the

he veterlnar art an are C rrpatlb e active
compOSltlngnc@wlbensed fﬁrte&eothet éxsprd@rgx Conposi t| ons may be

ootz S 0 L5588 SRESRASHE bt ) Yo 0 By o s o

forms off hicenipouedtdfdhist instnticn, cuolbiandablefstdr capsules. Bmck a kit preferably

imotudes R3ARLG T aRple peinh Rl GponcERE Leabf BV b goppees orentea

in the orti&reofSthei hhfe};ldﬂf ugeh eAxnlesamplerofoiuck arkii is |ad\b11steh pacldt Blidter packs

: m ni.strati t he .di spos t|o th und a
are well R, Bhe phoeite PAEET 8 MM BF Tt Rifrmaceutical
unit dos&FEQsHhi¥eNIf, deRiredli 4 aldnforgrad lHanOife proﬁimﬂoﬂd}de&hﬁlhllﬁ the form of.
vention i.s adnjnistered to i n_need the

numbersAE?ﬁ%s?rr gthep MaTKIngR OB A FRIAR %clea% PsiEpRtingg ﬁtJays in the
treatmer® SENRIANE MBOMILh the dosages can be administered.

needle).

[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. Altematively, 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



0.001 ng/ kg of body wei ght to about 60 ng/ kg of body
wei ght per day. I n another enbodi nent, adm nistration
W@e@ansIeker an anount between 0.5 ny/ kg of bodyrewustinz/002272
to about 40 ng/ kg of body wei ght per day. In sone
i nstances, dosage |evels belowthe lower limt of the
af oresai d range nay be nore than adequate, while in
ot her cases still |arger %bses,may be enpl oyed wi t hout
causi ng any harnful side etfect, provided that such
. e e I . - .
further iyBhEELHEE SRS deblrfllc 1o BOCrbBLR iR for SfBldboint, including
other buﬁfem;dlhxentmfrbuerﬂameeﬂies;and sydmzesof admi ni strati on and

[00126] dosag@ﬁe%gtl S}f\/biiz.rtgie %é%{ 2 ltrectlofxéofo\/{lI afmﬁlguéﬂlstratmn of the |

compouﬂa”] af B invéntist bad, pr&b@t dthe deoyhpharicstcdl 9RPmulation. For
whi ch i.s specifi cal |y incoyporated, herein b

example, Hthe &%@WF@%@WOMWTW SAomRPuRcRf{bis invention

and a seeBR® ﬁﬁﬂﬁce%ftlcﬁlhﬁ)rm'ﬂﬂ/aﬁﬁh' b kANndy tfh@h& &mprise directions for the
manuf acture, or "kit", containing materials useful for

. simultangoys, speuantightor SEPURE ilmisistiation (dstbe | fiyst apd goeondspharmacentical
compomﬁ&?svfoda%atle!n? iPR&&HBREE MeNt, the kit conprises a

rconprising a conpound of this invention.
[00127] Sui t diblcertenothien embodinsintsiwhereoy ﬂl@)dah‘pdnepnmwt ¢emposition Of this

mventlo%la%]d ar rsé%)nfl:] as11na18éﬂt§: x%ﬁﬁ%% nettﬁe kﬂqﬁn g@ﬁ‘ﬁ%ra IQEB}{tamer for

ma varil e érrals su
contamnpg alkd IseparIteeccmpbatmm smiy ahcd dirddexb ptim dr ¢: di\hd@l f011 packet,
b entl ontor grrm ati o reoft whi.ch. tgl‘s effecf VE divided
owever; Jhe { SepATHT FOIRESTHSH; b Al shae ORRNGE Wilhme A ppele, :

containeflC He 8értAf retmtﬁcfdmneﬁ@s@mglkec cdnhysrise® Iai:h%bﬂ@ris for yhd)&drithistration of the
I ntravenous s ag or a v ving a stopper :
separate PUINPRATIS bﬁ& ﬁﬂﬁpg n‘?cp?rﬂf’%‘l@?ll'yoﬁ YasuiegyS ViheA ke separate

componet€ ale ﬁref@)‘blfy%cﬁxﬁﬁfst&m{ #FRrént| ROGle ArmRIE k2Rl Hiepdrenteral),
on or associated with the container. The term "package.

are adminigered at differsatidasees eﬂ@wak%mi wbtm titretion of thesingivadyal gomponents

d ) 4B i@fn.t herapeutic
of the c n%lg cts ﬁat cont n |n 0 t| on about the
Wsage dosage, administration,

cont 2 1, cat o, SR Bigfoneerng e voc

[00128]] abel The apticknged ﬁmsmmlsbundslquaﬂms 1m‘h:antlon hmay be assayed for p38
MAPK brgﬂngiglsgntﬁggglt%)o 1 rvlégclt) N % %gg@ ng ats dtlgrl :%slsg%seﬂ}c Wit assays that
determintl fbitddon of Bithérahe kirase pan‘,\}i@gﬁ AMBase acvivyty adf setivated p38 MAPK.
Atema R b AN, CODERLL 5P, E90BE USRS LB e anc
be measkiddSeithie® by UhdidHRIN the Mehibiédd prédrito Mindiag | iolatifg 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 culture'assayé 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.’



forms of a compound of this invention, such as tablets
or capsules. Such a kit preferably includes a nunber
w@booansde4closages. Such kits can include a car dPeTEUS2097/002272

t he dosages oriented in the order of their intended

use. An exanple of such a kit is a "blister pack”

Bli ster packs are well known in the packagi ng industry

and are widely used for pagkaglng pharmaceuti cal unit

dosage forns. If desired, a nenory aid can be

provided, for exanple [& fljprfgy m of . nunbers,

letters, or other markings or wth a cal endar insert,
[00130] desi gnadrideg td hdzlushagzts tha inlwmtidreahcrefuilloadlh@chxlampilers are included.

ool LA o SRSRET e A S8 o s omy

-meant to(s8gedt b inicthod 6NpRACHEIRg \the imvanmnpound of this
i nvention contained therein; and (b) a second
, container with ammdlgm;mmm formul ation -
. contained therein, wherein the secon gharn&ceutlc%
(001311 £ o1 bl B e B L cOMaoRU I B Saergn. iags demonsirated

by the fdlfopvﬁhg B9 varKhERA§E- RANMuEHs diieRSExRhplds TOMere: Compound 72:
Al'ternatively, or additionally, the kit may furt

1-(3- tertdmtq}rl-géo)glﬂﬁ-pmra@ghﬁmlh@(&éhl@m—gs(,lr@ Ibydroxyethyl) lH-mdazol 5- -
yloxy)be@Qgi?ﬁﬁ%& kb ésyr 368 1 aﬁﬂdec E)Eﬁﬁd S,UCb) -@5(2-((3-(3-tert-butyl-1-p-

eri ost at C mater I njection

tOl}’l-1Hmwmﬁétﬂ9mfdoémedlyib‘ﬂ1ﬂm@mmen@gr) sndazoi-dryDetlayl
dmy&”%éﬁ’ ﬁ%ﬁmﬁ%&%&!? lem¥F4k|t mayf urt her include other

esira m a commercial and user
st andpoi nt, incl uding u fers, diluents,
filters, needles, and g@?&%& ‘L [00126] The k|t may
further conprise dlmﬁbBumhsnﬁer$gg;adn1n|strat|on of

the c ound of this inventiqn and
1001321 ¢ o o PRI LTI PP AP ety o B TR redepop ggriaining
.5 nM aéﬂvtateﬂomd $88yrfe fandSt | O@NRPB {ARiVaERB Trah@iption Factor 2 fusion
npound of this invention and a second pharnaceutica

protein) ﬁ@) Fhﬁﬂ‘ﬁ’ﬂf@ﬁ‘? int25emp HERES nt 7ridr 1@ 1Y Vapadste.decmMy AXT T, 10 mM
MgCl, aIm@rl Oﬁ'ﬁ\g By A 9P ?QUSI nSAHYERLEBh). OfheSRRASG &as terminated afier 30-

t ation he first and second pharmaceutica
40 mmutsa@ M@dtngawktmé, pﬁmw@nto jtapdhiee & minesoand flpotpiferyed directly

to a GFclfrnrlah Rk Wﬁ{?e@’g ﬁ@&'ﬁte%s%%h%ﬁ%&é d&oﬂp é&%ﬁs Qyith 0.5%

HDOS 1 ONn I'S invention an a secon
phosphopihacuhusmg iacEdmfeorivia¢inlli dnitorhied Harvestery Afmpwiasldng, the vacuum

ont ai nt it is ,

was conf R R0 H L PO A AT BB wes s
per wellhcmm/ﬁttm' plhe septheatreadcinngpbiyuid SeintittagioralCoontee (Packard TopCount
LTS contained within a single, undivided container. In

)- certain enbodi nents, the kit conprises directions for
the adm ni stration of tHEgafgpaBate conponents. The Kit
formis particularly aq%ﬁukﬁgggus when the separate
[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.



conmponents are preferably adm nistered in different

dosage forns (e.g., oral and parenteral), are
wacdmosster ed at di fferent dosage intervals, OPCTMISI007/002272

titration of the individual conponents of the

conbination is desired by the prescribing physician.

Bl OLOG CAL ACTIVITY p38 MAPK inhibition [00128] The

activity of the conpounds of this invention nmay be

assayed for p38 MAPK inhib?dion in vitro, in vi vo or

1001351 4o SRRV WiTLisbltis BPRLReRey oial 1 RERCtiy Plogt samptes

were colddted €ras thuthary voluedrs Viate d/ d&ﬁ&ui‘d@ﬂ( CHT t #6mnaBecton Dickinson.

vVitrpo gssay antjtate the ability_of ] nhj bi.t or
Tubes wts Tpfied 300 CRARH R AH O IR e LB 2 61 Hoh higjeomtal rotor for
a minimiB@f qlSaﬁﬁl‘u{dsrbg 1506-1800i foCE gfelaﬁfv'e‘éénﬁﬁu@cilﬁﬂfoéﬂ For each donor, the
i solating the inhibitor/p38 MAPK conpl ex and

buffy coglelayersi Werepaoked Hﬁ%@rﬁm&iﬁ tyhednrsl apehedybyipel Wit phgsphate buffered
saline ("PHE™. "ghé cER ?ﬁh’ Hho %&W&MW 129, Ut iBBhPl PERal bovine

are 1 ncubated wth PK bound t é known ]
serum ("FBS" bl 20gami HEPER s HSMCI»@N#@I'IHWS andi|1% penicitlio/saepiomyrin. Total

cell nmm%lfz‘ﬂt \W{ %@?X@?ﬁ%&cnﬁ ‘Jé’ﬂ’ass g} $hd 1;118 e % ﬁe‘ﬁ% %1 Wik ddisted o 2

X 106 cadlsfret of the conpounds of th|s i nvention may be used
to deternine

ts of ,TNF: a | L-6.0r .l.L-
[00136] o ke F2tH v\"/\711&0 B oo&'egrceélelc lt\“’reaB#ﬁt At ﬁ‘g‘?e of} ﬁnsL of cell
suspensi6Rl | & cohfpauiad tavt tshluhﬂhl(m i:.D,D vas adaed) athddhé eeltevk e incubated in a
S R TR T (T T

Coli K-Z3B)WRES adldd/ ta\cath aRIE daldl BRScells ﬁéredl%‘i&hb@&G #hB 3hec/5% CO,
Bi ol ogi cal Exanpl es section bel ow. EXAMPLES [ 00130]

In
incubatop  fger 16-30 i haugst r Fhe ¢oble WerrepentBfgednfort 65 | Bitiwtes at 1100 RCF.
Approx&ﬁ?erﬁ" ba2 AL &f 'tﬁ‘é:s atatm\’tﬂnsfehted'ﬁotaoclgﬁl Y8 R Wopylene

these exanpl do not Iimt the invention an
plate. Thelsgmireswere @ltbggg@gyechlmﬁhatﬁhobr preae storgdhat 1898C until ready for

sssay. TRl BB Bl Jenhiihd SESHET Gop i 2 Sl AP 154 accey

such as ﬂierdmsnbatlmioby the foll ow ng invitro assays
[00137]I %lwqre 5)( f‘ %e% using t‘ﬁle Silowt g%ssay "IYI%F alpha antibody

coated lilatpy rwérel pfépgﬂie)i By (aﬁdfngG)S(D 1 (otf A Zeghnllr anei-GINBLD) pﬁnﬁed mouse

monoclcﬁstrg%{}zo' G}ﬁrbo%aY% ic?(:iio(% grt?%rr Synk "“+ %'S liﬁn&lt’]eyd?? arbonate 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 NaCl, 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-0, 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 pLL of a
TNF-o0. 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



1H pyrazol - 5-yl ) ur ei do) net hyl ) - 4-f | uor ophepoxy) -1

-indazol - 1-yl)ethyl dihydrogenphosphate (Exanples 2
w@are743964&Exanpl e A p38 Bi ochem cal Assay [ 00132¢T/US88002272

activity was assayed at roomtenperature in a 100 nL

reaction containing 5 nM activated p38a enzyne and 1

nmM ATF-2 (Activating Transcription Factor 2 fusion

protein) as the substrate in 25 mM HEPES (pH 7.4), 100

nmM Vanadate, 1mM DTT, 10 ni#d Myd 2 and 10 Mt

ansi-hsp ], TRl B i d B Renf Rl GREBRE s oo 5350 ‘R 1621, 2 ma
MgCl,, 1a¥d B8R 010096 Taken-D0oY was Btided 5, well) dndl e plateonsd @etigded at room

directly to a G—-B nenbrapne filter plate. The fjlter .
' tempera%?%we%owm shajing d3QQ sBffdts ﬁ}et Plats. wog m&%zﬂf@ﬁ% five times

with 3002?1 vall blfePpek ARIE A ORI Nof 6.02 NghBITRERBtakiRtiY ke fhe phos élatase in

i . ter washi n%l, t he_vacuum was continued for 30 secon
antibodydilugpt wanadded| nes wellngpd 8 plateavas igoubpteddt repmfempeegtgre for one

. [ : | i . ke

hour withShaRfISCEXRSRE®, Thi g i, baledBE (R0 I Rk 360 L wach

buffer p¢aTSFll. ExX2Qfpile o 1PBIFIMASENYP [ @OiBapherye pabsphiate) iofdiethanolamine
: this | nt i o . inhi bi.t. TNE-a

s VAGBOANEARACE N3 LB e SO Pt or 30w 45

minutes bt omon temperaire svithcdlakimng( (30BMpi). \itkdactios prddresi was aroghitored by

. secret.e.TNF-.awhen stinul ate ith |ipo acchar] de.
determing3g B Cal HipaB el o MR ah Feheba BRI BESREHR 1 Sad 3.0, 0
pL of 2N ?Jad)}g evlrais aﬂc(l;di ﬂ)drtvlrdlDSThﬂolmﬁDdb deﬂﬂl 6y It edthh Wﬁiﬂ%ﬂéﬁ Méb}mined within

. then .diluted to 5x stocks by diluting, wi Y.
30 minujede Psife aSppaltGrDIE HROBGI e A5 i Theely Wasgnaped in XL fit
using 4-pRiseteruidé httligit am ne, and 1%

peni cil I in/streptonycin.[00135] PBMCs were_isol ated ,
[00139]  ; om Hhnrailoping epagents svere wsed WhBiecabovesigsaihediassasize lulbecco’s

Phospha?@hhﬁ@fe@cgafli'h@ R ER T YAl S agnd SHR (W @.hﬁﬁfé( NiBaber 14190);
CPT f Kk Tubeés an

rom Bect on Di cki nson. were m xed

Minimume psseptidgagdim riéasle 1AM abihce Caglog 2bugi@yr 1H090);  penicillin-
sepronBL (G0 CHEASE 4, TSR Sl S50 i Gpgo calo
Number @5630); HEFESuM (Gimd CazlogNwmbe 15630 d fetal bodns sergihe("FBS";
HyClonet h'g?alg‘gn gfu\llt\n'abselg %56@78%3\“ tlﬂm%@%%&’c'l%%ﬁdé’s“ﬁ&%r gsdcherichia coli K-235
("LPS"; Sigma Catalog Number 1.2018); anti-TNF-a, Purified Mouse Monoclonal IgG
(R&D Systems Catalog Number MAB210); BupH™ Carboﬁate-Bicarbonate Buffer Pack
(Pierce Catalog Number 28382); HEPES (FW 238.3; Sigma Catalog Number H3575); NaCl
(Sigma Catalog Number $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-o (R&D Systems Catalog Number 210TA010); biotinylated TNF-a
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-nitropheny! 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



saline ("PBS"). The cell pellet was resuspended in

MEM 2% heat inactivated fetal bovine serum ("FBS"),
WQ0omB4dEPPES, 2 mM L- gl utam ne, and 1% PCT/US2007/002272

penicillin/streptonycin. Total cell nunber was

determ ned using a henocytoneter and the cell

suspensi on was adjusted to 2 X 106 cells/nL. [00136]

To each well of a 96-well cell culture plate was added

0.1 nmL of cell suspension. 30 conmpound test sol ution

mL ded re incubated in a :
defermﬂ%; <] 5%75'@61$ BT f%ﬁ Bﬁ%ewem Fa5e 3@6 frespes o 1 eM
Compouﬁd/ 7121. ECEbOl@ftbmaﬁt@dﬂﬁrwd&! lédb"s’&llEnﬂgiOJUn féraQBBQe Mﬁﬁseﬁscﬁdhfblted by

we the cells e retu to t
>80% in hes LR TR AL o GRS K G S Hed Tt

[00141] Cent rA§ Qﬁ@@nﬁﬁrTajo% T Bohfpunll 70100a %Eent/i‘ﬂﬁbﬁ& Gﬁtpgh?i Abelson
he SU§er nat ant was transferred-into a

' cytoplasmll@bfmogae kmalse Gy prbndsareredated gene (Amgp andithsl He-Awseeptor tyrosine
t
inase. Th AIAEEPNER, DAL Sl P B, 5458508 A0y aggimr o

Imatinibaasibtaaatfqnine ofi BOR-AbINTHHFI, TiN-sEC- félnhBAtserssmy ISomsias &fck, Lyn and

ey o BTG e BT 0 SO Serr 1 P

and VEGFR?2 b@iyunﬁaﬁc&dhemaagﬁﬁvm&hﬁopfeeppwea Kpraddi ng 150 nL
of 2 ng/nmL anti-TNF- a purified nouse nonocl onal 1gG -
i n Carbonat e-Bi carbonate buffer (BupH(tm

Car bonat e- Bi car bonat e Buffiagle Pack) to wells of a
96-wel | Inrmﬂnn 4 nI ate ( (1Ilmmiuon 4 _ELLSA Fl at  Bottom

Toat : gt al oC—Coat T FOt T o Was
enoved and 00> i of bl ockl ng buffer E"2'52‘8§'in1\/| HEPES pH
4, 150 MM Negl 5 2% BSA) Jas added anglppfat es were
oted -2 - 8 OC until ready to uyse. A ten- nm_nf :
econbi nant hMAffan TNF-astajdard curve ]\Wpr epared by
I 2 serrat g ution 11 sanple difueny (20 MVrHEPES,
H 7.4, 150 [ NaCl 2 M MICl 2. 1% BSA) with a top
bncent r at Abh(T315H000 pg/ mj. [00138] H8xMi ng sol uti gn

mes with 308%L of "wash |buffer” (2C%MYHEPES pH
4,150 7™M Neal , 2 nM MyCI[Z, 0. 02% Tvesswi20) . 50 fiL

Q::nrmlp diluent was added to all wells and then

ther 50 ni B a TNF-a stgndard curveétls®Mution or
ST CONMPOUESERper natant wyas added 1@l welTs. Thg

T DONTSOT O -0O~N" — T

VEGFR 74 nM

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

were also tested.



pl ate was i ncubated at roomtenperature for one hour
wi th shaking (300 rpm). The plate was washed wash five
wo 2ove®sosié h 300 ni wash buffer. 100 ni of 0.2 pPgr/pE2007/002272
bi oti nyl ated goatanti-human TNF-a in "anti body
di luent" (20 mM HEPES, pH 7.4, 150 mM NaCl, 2 nM MyC
2, 1 %BSA 0.02% Tween-20) was added per well, and
the plate was incubated at Joomtenperature for one
_ hour with shaking (300 rpn% The pl ate was washed wash
five times wth 300 M%F,[E)? ffer per well. 100 nL of
0.02 ng/nL streptavidin a i ne phosphatase in )
anti body diluent was) added per well, and the plate was
i ncubated at roomtegperature for one hour with

'shaking (300 rpm. & pl ate was washed wash five
times with 300 nL buffew pery well. 200 of 1
mg/ nL pNPP ( p- ni-t ropgé i e di et hanol ani ne
“buffer with 0.5 nM aEded and the
pl ate was bat eddor 30 to 45 m room

t enper at 4 ‘ \ Yhaki ng (300 rpm< Reaction progress
] geterm ning optical density: when the

was rmni"t\ore
top standird reédched an OD between 2.0 and 3.0, 50
jiT. of ZN NaOH was added per well. The optical
density o h well was determ ned within 30 m nutes,
using a mgroliter plate reader set to 405 nm The
-data was #@nal yzed in XL fit using 4-raranmeter curve
fitting. [00139] The followi ng reagents were used in
t he above-described assays Dul becco' s Phosphat e

Buf fered Saline withou X@P& 138 or Magnesi um (G bco
1atal.08 gggrdgfﬂl]lg@b n%g Haigwm essenti al medi um Eagl e
(MEM G Cat al og Nunber 11090);
penicillinstreptonycin (G bco Catal og Nunber 15140);
L- gl utam ne, 200 nmM (G bg %’ taal og Nunber. 25030) ;
HEPES, | M (G bco Catal og Nunber 15630); fetal bovine
spr um ("FBS"; HyCI one Cat al ogENunipM%Sl—GOG%Eh:ﬂﬁl)e,lss

| k |y - K2 3 5

( 'LPS"' Sl grﬁm@é‘f aI 0g Nurrbqr L2048p; antfi - TNFICs,
riffed IVUU%?S&DHUCI onmat—T gs (Q@L _YSI T L@E g

Number MAB21 BupH(t m) Cgrbonat e- Bi carjbonat e Buffer

Pack (Pierce g8t al og Nunmber] 28388 hM HEPHS ( B¥O@aR1 3;

S : j

N

imber S?653)E;ie%ovi ne serum al b (* BéA"; >33R d%bn
NMORESEeaciT cat al 0g NUMDer 00l-000- 162);
pol yoxyet hyl ene 20 sorbitan nonol aurate (Si gma Catal og

' mgﬂtsm@swiat eagpramidUl? isfal swmﬂeantbematwmgmtenl(l@ngmf Abl and
mes oL NIRRT TS

Example D

Cell activity of Compound 72 against the p38 pathwa

[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 ﬁotent 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



affinity purified goat 1gG (R& Systens Catal og Number
BAF210); streptavidin al kaline phosphatase (Jackson

wo covangiResear ch Cat al og Nunber 016- 050-084); PCT/US2007/002272
di et hanol am ne Substrate Buffer (Pierce Catal og Nunber
34064); p-nitrophenyl phosphate (Signa Catal og Nunber
N2765). Exanple C Activity of Conmpound 72 agai nst
various kinases [00140] The p38a activity of Conpound
72 enpl oyi ng an in-house pé%a r adi oactlve ki nase assay

bactenalglzwcgjg)llf%% &% &% JeLRALE. YASIEXRLG) cg&mbt} 3 etsgied by BLISA),

gcneratlﬁglﬁlqmawﬁttlslsmfﬂﬂﬂvlprotel n ki nases in the. presence of
-1 mM Conpound 72. 1C50. determ nations were
subsequently run for thEssmblenEses i nhi bited by >80%
in the initjal. Km per
est abl i she8 A% 8 F S Wl abl e 1,

[00144) COMPatEGhe ‘?erescoﬁréécg:@@hrdeﬁh 'I-HJVECSG?@erB 3&%Irﬁbﬁfﬁﬁffor 2 hours then
| asm c rosi ne ki nase (Abl), Abelson-related
Sﬁmul%% &(mqug theydiq? gecepios agenist AngioRisiin-ti (hngel). | Gells were

harvesteé%'tﬁé ﬂﬂhéa@e& BRep&ints Md in%ﬁun&ﬁgﬁé’dj Qﬁth73ntib%d?éss&amst phospho-
e Imatini

derately potent agai nst resistant form

AKT, pbc@spB@FErkbphq@bstHSPh'é Bhaspherp$ yandyGoSHS. KSignale svae lquantified
and norﬁéﬂ% 1 5P a‘é{&PI?g \?\tﬁoth Q?segse CRRLP oft %Hdrgéfi&? I—Ag:%lasaglg% g)g:ﬂefl receptor

ctor rece
activatlo\dE(HBRZreélﬂESwai'fademndsltdtei |aalangnmmmolblatand gramge plnqwing the time

couse SRR AT %5 g Pk P IR 590 R R ordoonis e

‘1 in hurh&s tebilfcah rpiorlal 3hddttelinkssllst GIAVECs). o Thd adsilis shaiv that only the
I Tabl e la The results .show t hat ound 72

AKT anf EeL Bafhlian? BReArva e S SpRnta® T FECBE SRV an

[00145]1Ti €2 tdodmetTie2 @@ﬂmwihdﬁug IR sewe st -sta¥e® forVhours then
2004/ 0781 16. Exa Il activity of Compound 72

treated vyélévmgng W%g’ga%}smﬁ&orfl 2 g€ %\g}qtgs méqréo stimulation with °

200 ng/ﬁl‘iﬁ‘ﬁh?q wirt 1o QHHQ@H n’@wizwft@fheﬁomiﬁlﬁl%lﬁ&fﬁﬂ' @P) hfd immunoblotted
stimufation with 1 ng/nL ani sonycin_ f 60 mnutes to

with anfirphgsphairnosipgt (nﬂ?yrbfanésgﬁpaﬁ%myt.lb@bﬁa éo vispess 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 ICsg of <33 nM for the former and <11 oM 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 1Cso values for each cotﬁpound. The ICso values determined were 278 nM.and 62
nM for Imatinib and Compound 72, respectively.

[00147] Extracts of K562 cells treated with varying concenn'ations‘of either Imatinib
" or Compound 72 for 2 hours at 37 °C, 5% CO; were prepared and immunobloited for
autophosphorylated Abl (p-Abl, Tyr245) and Abl substrates STATS (pSTATS, Tyr694) and



| abel ed wth anti bodi es agai nst the phosphoryl at ed
formof HSP27 (Ser78) and GAPDH as a normalization
wa@ oo 08deds Cel | s were i nmaged and quantifi ed usi PQI/ES2007/002272
-COR Aeriustmimager. [00143] The results

denonstarted that Conpound 72 is a potent inhibitor of
the p38 pathway in cells, with an apparent |1C50 of 2

nM In a functional cell assay, this conmpound was al so
tested for its ability to i fihibit TNF- a productlon in

CrkL (pmsef}?bi(?ﬂdéltl-x er%%g/? o%?f E}?‘%?H ao:u(r)lhi gtrj% et ngrf%lgr imes more

potent tHahnl Mnnge aeiibifigg grokfepaionnin tlh@fECRfABlOdrﬁ]Mn Eeﬂanné &562. The

results q?e ﬁ?gﬁ%ﬁl @ ke %%%‘ﬁ%g%zs%%@ e SRR s, pCAL or

GAPDHSA thétSdcdhit8orfs03000, 1000,3330e 01,537 Md ened IxWaﬁbe%%%ompound 72
ng/ rrL the Tie2 recept or agoni st Angi opoi eti_n-

were mqaapgdy ) Thiseassay wepws Hart Betheffompopnd i2nand JF’@Hnth Ate capable of
I |

1nh1b1t1ng%@£1§toﬂ‘f%g Wﬂggﬁ’lpﬁﬁg ?ZKC’R EJAFB(I) ?gWehf_’la% F%%‘;Su%%%tgs; gTAT3§8and CrkL.

CompouadwMquCOGagmmmmeepmhdmtlﬁn eldtaarig monenpdtentedt indibiting the

phosphox%g@}lxr Ss%%§ fent of induction as a result of

ecep or actrvation. The results were
denonstrated as -an IHTT!’J_-E nd graph show ng the
t| me course of Erk AK %)%Bps@ pat hvvay act | vation in

S Q &2 e G ]

Lcal. vascul ar endot heI ] aI cell s (HUVECs) The

1. S(’lumgpvé tgng?ra&wlhat only the AKT and Erk pathways are
[00148]act | VEieadsults ¢fthe cols®ility déicedinaton proshodai invBdblon.
[00145] For the Tie2 activation study, HUVECs were

serum starved for 2 hours then treated with varying

concentrations of Conpewm SQubdity 60 m nutes prior to
stimiation with 200 rmj Analfnr 10 mnutes. Tie2

vwas t h&PmpoRmbEr i f i ed (JP) an&ampemsh 4 (Peadrme) h

ATt T = (pTyr ) —amd—an oares
to -5}22’?2 dH%/fﬂeL: of Tie2 auto %sgory?’gﬂng’n
Lysapldg.m\soeoﬁmgmﬂbl otted with apmwrf’phmmhmgﬁnk and
ant—phespheo—AKT—{Ser4-3)—anti+bodi W ey
Signals were quantified and nor nmalP; ;H;Z%“t%‘ as a
oading confrol. The results were shown 1 n an

i mrunobl ot and a graph. Conpound 72 treatnent result

Bn “é?ydlfé’@HH’éﬁé%ég? spwmlmeﬁ 06 fheypompeyndsjof Examples 94 3nd 138 of

WO zoﬁ%m@@%@é)fdﬂrﬂttb% |B0ehb/RE at bH C19UR Iyeam
ectors Erk and AKT vvlth an. | C50 of <33 anor t he

ARG > Yat t er.
[00149] IC50 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.



Exanple F Cell activity of Conpound 72 agai nst BCR- Abl
[00146] The BCR-Abl positive chronic nyel ogenous

wo eakmsdeas cel | |ine K562 was treated with variBPCBEUS2007/002272
concentrations of Imatinib or Conpound 72 as indicated
for 72 hours at 37 0C, 5% CO>2. Cell viability was

- subsequent|ly neasured using Cell Titer Blue (Prornega)
to-determ ne | C50 val ues fg)%1 each conpound. The | C50
val ues determ ned were 278°"hM and 62 nMfor Imatinib

ot S SN R

K562 cells ying c rations of
eitHer Tmatini b or Cofrpound 72 for I@shours at 37 OC,
5% C‘() wara nranaraod a '\Id Lhmiumnohbl-ot t ed fAr

aut dFPBEMBryl ated Abl (p- AbiMidpgolamsy ~EuMpy
subgtrates STAT5 (pSTATS, Tyréfddterans:Crkd ntpCr kL,
Tyr 307) The results show t hat Compound Zg is greater

t harl €¥B2D6i mes nore potent than | #eMni b at

I nhi A protTferatiomr T th WW
Iine‘tlﬁ(ggg.gThe results of imruﬁjo otting of K562
ext rlgcYBCipeat ed wt h{pBCR- Abl 25 pSTAIS/MBELr kKL or GAPPH

at tiheseongentrat+onrs5006—1000—333 3+ and| 0
nM | m}% or 'Conmpound 72 were n@;s‘qﬂged. Thi s asspy
shows that both Conmpound 72 and ITmatinib are capable
of inhibiting the autophosphorylation of the BCR-Abl
3. Off-targepfoxicityassaVs sybstrat es STAT5 and € kL. Conpound 72,
00150]| ' ACEQRLABRGE 7MW 5050118l Mrﬁﬁ'ﬁ’%'l i ladefndiPbfay) at 10 uM
[ ]potent a? I nhi bi t1 nggat%]ﬁe phospho §/ at | onﬁ,o? et hese 2y) a H
against the fellowing panebafiAB recptPtsy minoehianpele ped tramsportitst abol i ¢

r of i Ele . s
00151201 1 OF i@éﬁ%e @?‘?ﬁﬁ%‘g%’%‘h&[ ﬁ%ﬁ%ﬁ"@ﬁg 8 5080 Sndthel Gsite 2) was
shown ts eignifidantly imtetaet (r50&% dizsplaazement) ovith the cdalpbend®. Tabl e 2

4. Sofet ol ubility By way of conparison, the solubilities of
- DALY LSS f Exanples 94 and 138 of WD 2004/0781

[00152)16 WeRER Goaksgly iwtns jeer fdm@A lusiiy lstadidafitpéich ckdifip prdtocdl. AMES
sy (oo o o e BT S0 el Compound 72
was tesBRI bV @05 BYOITHASHEE! Pohtd NQichAitRuPTSS RetiVAoRRt iIMNv@lo and in vivo

. netabolite of a specific substrate to internal .
micronugleys dsyays Wsxp Redermed 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, to‘;al

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



to control by liquid chromatography/ mass spectronetry
(LG M5) using pooled human |iver mcrosones (n = 1).
wo agn0/oswhaues for CYP2D6 and CYPLA2 were deri veRChyS2007/002272
measuring the relative fluorescence conpared to
control of commercially available
P450-i sof orm specific fluorescent probes and
reconbi nant protein (n = %. The results are shown in
Tabl e 3. Table 3: CYP InhibPtion Profile (Conpound 72)

wers ST EHY MAZESLER 100 A LCAL B 3R gL 10 o
seen and @@t Ae ATnatitnim @ératedrdpst (MITD)ovasnaridayiied00150] .

Compound 72 was assayed for binding (ligand
di spl acenent assay) at 10 mM agai nst the foll ow ng

panel of 28 receghBks: T@{Brébﬂajg}l’(ﬁ{ﬁwa)’]d transporters.

ﬂﬂ1'—§1'| f_the 28 mylecular entities QLFQQHQ{‘I onl VA

hePesEd um channel (s} Moy (@RsDshown to signifi cant Iy

t—(>50% disptacg 5\9?5 BRyPOUNG.
gl?et \f}gAssessmsnt assays’ O%ﬂ%’g{mﬁ%@ assay vvas
e%tﬁldyldnchtm ng a staHdiérddypatch cl arrp protocol . AMES

actetrial—reve Coi Tt FOR—asSS Vﬂa's_ﬁ'ef_f—e'f“lﬁd
2@'@%}]& %%t o prot ocol <g?1‘§%llﬁ‘? SEHOURL { ested at
0. &tiblalchepdibeit Pl at  Within/¥riADiingSPalPEdde\RbUY) -

alcEBmIRSst 0 pr ot ocol ; Nﬂfé’@é‘é‘ﬁ!"f@%‘?@@ﬁéﬁg‘ €S n Tabl d

4. Table 4: Safety 5. | hglods@ibd Diyrsst udy [00153] M cH
(strain CD-I, n =5 per dose group) were dosed with

mpound 72 (as Corrpogh@Tl?ér)Ot&?hlﬂ)ed 30 or 100 ny/kg
gll oSS Was assSessed lIlfOUngUUl
study. Bl ood was removed on the final day for clinical
chem stries (al bum n, aEkanpheH

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
(CY), calculated percent extraction rafios (ER%), volume of distribution (Vz), time to Y-
maximal concentration (ti2) 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: 1mg/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,=3.9 hrs

AUC = 6.6 pg-hr/kg



phosphat ase, ALT, Anylase, BUN, cal cium chol esterol,
creatinine, glucose, phosphate, total bilirubin, TP,

w@k@hosien) . The results are shown in Tabl e 5. MNOT/US2007/002272

[00156]

conmpound-rel ated nortaliti eswere observed. In this
study, even at 100 ng/ kg, no dose-limting toxicities
(DLTs) were seen and therefore a nmaxi numtol erated
dose (MID) was not identified. Table 5: Tolerability
(in vivo) Exanple H Phar macbki neti cs of Compound 72 in

Fodent S A T RhGR-bPATRE SPRFAAE. TR sRgh in ma

Sprague-(g):mﬂey] tratgt délof‘r 3/kipe- pmihtbe&udwéﬁg/ bdhfslrmn(?al thg/kpp or €0 430 mg/kg)
. . escri_pe el ow. ear.ance , cal cul.at r nt
administEEn PO VS SR BB S R S0 e PO P PP o B Mg PK study.

[00157]

time to V - maximal concentration (t \a) and exposure

(AUC, area under the curve) val ues are provided bel ow

for moustY: lme/k@nd nonkey, éke¥dmgley [00155] 1.

Mouse: Tb?;om.&mm?etics AUELRPUG kg WaS

exam ned foll ow ng bolus intravenous %IV, 1 ng/ kg) or

oral (PCERI®4Mgbkg) administFatidhh in female Bal b/c
mce (n g 3/t int). Blo sa es re obtained

at 15 an ZBOé'PnH%ITﬁ?e%, and 1, (&g‘a"ﬁ “%@'?24 hours

after POiges3Ptrsand at 15 and 30 m nutes, and 1, 2,

4, and 8 hours for FV admnistration. 1V. 1ng/kg Oal:

10my/ kg AUE 4@ uarhiks/ kg AUC = 10.5 ng-hr/ kg ER 2. 8%
F=16%Vz = 0.085 L/kg Crex 1.8 ng/nL t y =3.9 hrs

AUC = 6.6 ng-hr/kg[00156] 2. Rat: The pharnmacoki netics . )
of Cohpdderkey? Thgsphaxmatakénetica afeCemppyad) d2 -Waswexaynined in male

Conomel @ ooy 03/ Bk Fhine] FASHIRE RGP 4 b Ka TR 10 mere)

administrdtions ddeotl iwes spoipitdsatale $anst guhefpoints helibed e K MousehPK study.

[00158]
Female

IV: 1mg/ kg Oral: 30ng/kg A = 3.2.nL/mn/kg AUC = 35
ng-hr/kg ER = 4. 6% .F = 15%

IV: 1mg/kg Oral: lﬂmg/kg'

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

AUC =4.1 pg-hr/kg

Example I
Compound 72 in a rat model of collagen induced arthritis (CIA)
Compound 72 was dosed in the prodrug form (Compound 74) in this study.

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 mlL/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,



Vz = 0.048 L/kg Cmax 4.5 ng/nL t .L= 3.9 hrs AUC = 4.7
ng- hr/ kg [00157] 3. Monkey: The pharnmacoki netics of
w@owposasds 72 was exam ned in mal e Cynonol ogus PONKE3087/002272

(n =3/tinme point) followng bolus IV (2 ng/kg) or PO
(10 ng/ kg) adm nistration. Blood was sanpl ed at the

sane tinme points as |listed for the Mouse PK study. TV:
lmg/ kg Oral: 10nmg/ kg A = 8.8.nmL/mn/kg AUC = 7.6

ny- hr/kg ER = 20% F = 38% %2 = 3.2 L/kg Cmax = 0.26

seeione 3p0 5 7 SRR L o SRR % et 05 or

1nﬂamm£ﬁm‘pphmdxs—&3nmmoxdmd§‘dommre§chpupn odrug form ( Conpound

74) in this st Ie Le rats . (20 c.n =8
[00159] o (Thetesdlty S 5?%&5‘ @HW@C@EQOW ?é’?eflai)@f’i jmproved all of the
paramete® | dsq@@dted Vel this uﬁempin@tiel agjod Vatikle ([(80Retet and mstopathology,
injection of 0.6 ng col | agen, dorsal surface Day
Compo%y’/?a}lad AR BRRASCReER st 06 -hirpg: 3- ?1’}1g’07‘§b1|r€$1€“1‘;‘>31ﬁt/ % b mee

Compouﬁ’@?Z %ﬁ&cédzhseﬁg@r %&ERM the n@o?the]stud-}y or 10 ny/kg,
7; ENBREL(r): 10 ng/ kg, SC, Days 1
and 4 ENBREL(r) servedgasmpiPPsi tive control .
Conpounds -wer e adm ni stered on days 11 18 Ankl e

t her ‘

o 51 SRS 0k O N, A0, e o
Female GPell mieed e g), meﬂﬂmd frohfinreuit peonp, wergieplaated stbataneously with
a rmal i | i [

500 uL. e fopa®t e 8 Bl iRy 170 B mBRE 500 HRAAL HGE as o
negativekétar®l.VBese cpirpotnde there mdﬂﬁdwdeb,}t ooah epivagel ats thei indibated doses

h tol.ui di ne bl ue |
and schefalgh. Sejmals Br poTed MR VBRI ot POPARRA D R 10 Lk
PO, BIDbRNME @Z(Dd;xgbgﬁm 7%0@1)5311 cgireoa asg;kg Sagﬁh@\arﬁgapo BID x 7; or (3)
oSe-agependaden I rove
SUT124 5o ettb A6 TagkeePat dabrF T sl fins bR GE KD gnd served as a
positive &Hig CoRtrBIBA Ghis2BEidb SI‘\%Bﬁ&lQC\k/&‘EYeutﬁ‘&ﬁE&P%ﬁ day had Mdirigel was

apparent ED50 of 1.5 and 0 ny/ u%f respectively. At
harvestedwigighrd 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 gaiiage at
the indicated doses and schedules when tumors reached 200 + 50 mm® in size.  Animals
-were dosed with (1) Vehicle: 26% 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 throuéhout the study. The results
are shown in Table 6.



Compound 72 induced di sease regression by the end of
the study. Exanple J Conpound 72 inhibits angi ogenesis
WO 00viosw4¢ 00160] Conmpound 72 was dosed in the peDUs20g7/002272
form (Conpound 74) in this study- Female CD-I mce
(19-22 g), n = 4 per treatnment group, were inplanted
subcut aneously with 500 nL growth factor reduced
matri gel containing 1500 ng/nmL bFG- or 0 ng/nL bFGF as
a negative control. Test c ounds. wer e adm ni st er ed
by oral gavage at the’i nc}i e{?ed doses and schedul es.
Animal s were dosed with TE ehi cl e: 30 mM phosphat e
buf f er, Ttéatiddntg, PO, BI D%Regx(e?@mﬁ:ﬁﬁﬂ@mﬂpﬁ‘ﬁe rdsponS&
or 100 - ka—active r~|r||n Bl erJ oFr {QL S
1248: ﬁ’?ﬁ?'}b 40 ny/ kg, PO QD X 7. Sutent |s an
i nhi b|40@rmg/fk IR and seryed as a posjgeq re(grg)Ug contr ol
in this st udy Ani mal s were eut hani zed on day 7.
Mat r i gel was harvest ed, wei ghed, and honogeni zed in
prmosp d—sat e, pH 74 —Sanptes were
centm?‘ﬁ%&?ﬁgﬁyfhe resulting |lysate anal yzed for
henogl 36meg/kpBdent r ati on| by col ori meStasis (P&Act i on.

Conpo I’g‘lfﬂ)lted bFGF- i nduced g 89 sisin a
dose- gi(;bg)en%ﬂ(ﬁt manner. Ap 100. ng/ kg?j}angg@nem S was

si gni f 1@@Emiglkg Qbhi bi t ed py 72% ( p<0. Sﬁsls[Q(lm)ett S

i tinl A ~n renan t nct Exvarnmnl o K. _Cononovind 7
ottt uvllpul—rovll—l.vor} X PT SO pouUttt IE

i nhibits BCR-Abl -driven Tunors [00161] Conpound 72 was

[00162] doseot:mﬁpbmm P4 OEE EridaRidis (R8T eauad]. Mdmirﬁstfdﬂio‘il of 30 mg/kg BID
Fenmal e Sci d- belqe mce (17-20 g),, n = 8
S

or 100 Igg/ggpQ])\,\;@ﬁ%lte{drﬂﬂ BWmQIgstagis, “eBmOE épgrgssmn oFcJ:curred and 5 or 8

animals $48 QU ARSI SIeYp&tie (1609 @liiorfik@Rksiod)eWhe WP AYHIVayBiReased to
adm ni stered bg oral gavage at the indicated doses and

100 mg/ke FHEY| Eompeand 7dnves wel delseted ogrsimnlesptham] @YAoedy weight loss

‘with (1) Vehicle: 20% Trappsol, 10
th“’“ghﬁiﬁfﬁg éé’ﬁw&gf%%g (2) Conpound 74: 30 or 100 my/ kg

active drug, PO BI D or or (3) lmatinib
(GLEEVEC(r)): 400 rrg/ kgE%)i’ JB?‘
d o &

lmatinib is a

known i nhi HEempo Abin @ ue,r !.w; myplosia i ve dr ug
contrQl in f st.u
00250 gyl Ly BB 165 B ANV s s

Female Snidfladige niced alﬂ-é()fg), n=3§ 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.



[00162] Conpound 74 was efficacious in this nodel.
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100 ng/ kg QD

and 94% t unor regr eBGT/UR2007/002272
occurred and 5 or 8 animals had a conpl ete response
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i nhibpidf (gk0sSEEYe a Iof Y t ) ; :
Compou OB 5673 9%, G706 204 23, 2GRNSRy SR mBlred wing
CellTitey Bhid (Rromepastot determina$Usoachinesifogeddl ¢ompemdR[Table 8). Treatment
. Pro to _determ | G50 val yes. f.or. each conpound
- with Cogef 72 wbpl R AL SN B Ry oy Cohgp A Yange. G-
132 produnded-gor Xil5h ten a?tfeisV\eithdgsﬁ)ﬁeali raflgesad fo-leane emﬁmgt(ﬂame 8). These
range.. M 13 ed an. | t hat wa ithin . .
data steopely Bt thmﬁa et o s FHRPUEATH B vitpilikely due
to extradainar sffe@BgSuchndidlatie chiddtehthRith GubBEh&CicpBhS QLY EMting that the

activity gy TORTGH 1 5T e ichl ° B U SrEYAT S PR fmor i vivo.
publ i shed reports .suggesting that the
' Table 8
Compound Proliferation ICs,
MG-132 114 nM
Compound 72 >10,000 nM
Example M

Cell activity of compound 72 against VEGFR2
[00165] HUVECs were serum-statved 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)ymethylidenyl]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



activity of both p38 and Tie2 may be critical for

growm h/survival of this type of tunor in vivo. Table 8
waEx@mosw4d Cel | activity of conmpound 72 agai nsPCVESR2002272

[00165] HUVECs were serum starved for 2 hours then

treated with varying concentrati ons of Conpound 72 or

the control VEGFR2 inhibitor ((2)-3-[(2,4-D nethyl -

(et hoxycar bonyl) pyrrol -5-yl ) met hyl i denyl ] i ndol i n- 2- one

) for 60 mnutes prior to §‘l’imjl ation with 20 ng/rTL

blows for Gyt 32 By o bR oF S R i el quamiea

using théR EE-Q}(DR(Airfifstd{ E}?E@&@M@S}ﬂhg@gm sighalRy4s ndrﬁili\hzed to GAPDH as
esul ta ots or nmpoun and t contr :
a loading gomtEpk Oﬁ%@ﬂﬁs Werecthe R d5ed 1oagraeTam ngéﬂ{eﬁ 3%90@9%‘* 72 and
the conutdr wﬁ@%ﬁe&&wmpma F;lo;ﬂ'i‘@ﬁ RO MEGERRWSE G protdeds.
a

malized to as oadi ng control. These val ues

[00166] vver e Epmpowadd2t @hgneﬁﬁethat‘@spw epdpthelialf weeranpmind (BEGFR2)
autopho%l}%r%lgﬁoﬁ AN EMER 5B L%cfxg rt}[\e}{ @Zﬁoundefﬂ){r%‘fhﬁ%t fesults in a

ameter curve fit protoc ound
dose-depandhibinhiitioreof NECHRX atanplmslpbbrymthneatélbtrmmt ygséduel 1175 with an
ICsoof IIi:ﬁFRz) aut ophosphoryl ation in HUVECs. The results
OW t hat Conpound 72 treatrent results in a
dose dependent | PREPARATIVE RKEGMPLES

aut ophogsphor t T r03| res due. 117
o167);" &5 0P BBl e 5 fichrlpsh gt Rmperatures
are set fexhhipdegreckeSekivee d{ebgémy\/wewb&&haﬁﬂlf&smdcemmadﬂat sdppliers such as

st b SEIPELSL A, 421 BhF Subeledl £52 G5 242 o e

punﬁcaﬁén /&désb Chth&MEH GritlicAQNP ar¥traharsTashe Hff)CIN M-dimethylformamide
Maybri dge, and were used w.t hout furt purification

(DMP), sifilerometharanReM)n tplugrce dliowaner and, ds @@Pawe(ﬂmp)were purchased
from A]&hg‘h ¢H %%%Mfmfﬁn@%sé@% Yeceflleghl or omet hane (DCM) ,

tol uene, dioxane and 1, 2-difl uoroet hane were purchased
[00168]f r om Ahgirsastionssesiforh belaw were dasns gemerallyamdara positive pressure of

: mtroger{ &Cﬁjg\éﬁqﬂ \Ll@?%%ﬁ%&% ?&%J gﬁéés's(mﬁer%%e étgﬂ’eﬁf] orPMWrnsrs%lvents and -

genera , Itive pressure nI'tr o
the reacuonaizghm veare Wypitally fittyd lvgtl't nibbef wepte Sor dtehmntmduenon of substrates

d t ti flask
and reagy LR i | P B P Bl AL Bl R o | %
[00169]| nt r odwhirh® ohoinasespliyaivas dendon amjetiss systams@ami@acturer: Dyax

n r n I
Corporatmn?ﬁavmg a\glﬂlscaog\éFcolgmlneoq oarll a(.j él ica Eeglgakdcgﬂn%ge (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-tolvl-1H-

1 H-indazol-5-yloxv)benzylurea (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



[00169] Col um chr omat ogr aphy was done on a Bi ot age
system (Manuf acturer: Dyax Corporation) having a

W@ R0070896gel col um or on a silica SepPak cart rPdnes2007/002272
(Waters). [00170] 1H NWR spectra were recorded on a
Varian instrunent operating at 400 MHz. 1H NVWR spectra
wer e obtained as CDCI 3 solutions (reported in ppm,
usi ng chl oroform as the reference standard (7.25 ppn).
(lher NVR sol vents were uséd as needed When peak

suspensigp t?lf ésfl] ol %ll){glslg?a rgﬁh g% %lg 1ﬂ3fl¥l{l’o 1 %’é"d&,g&ﬁﬁla&lyd b{anzyl alcohol

(142 g, (13 bRilpthrough @ndtbppipk efuhnelbsloby @ade Bed)unut‘@ ﬂldﬁu deebath under
of douplets), dt (doublet of triplets).

nitrogenc g e marbure WpreHiEid /wnan igecbata(Br o d2ﬁerrltnz1te(SHz)solutwn of 2,5-
dlﬂuoro@ﬁrﬁggjﬁgzz lgpgpy{S)alBgﬁ?%glelt o(%o %ﬂ% \Pys% %&c{?h geta%?r?}l))ﬁmg funnel
over 35 hhnunqda'ﬁhﬂ resultingapixhens 2vBuwesn¢d 2 :to vberh ctdmper[eﬁm -7After 2 hours,
e e u RO U R o550 e B B 120

followed’b$ B¢ AtHRIONOST Waleb€PBYL, &X3). - Thef SuBRORENEGMED bt tdnd zemperamre
In a 12 L, 4- neck round-bottom fl ask equi pped wth

overnightand the Preqipitate ratnidlierednged avamhed pyigh avater(§sP s ko - g?ﬂle solid
was dneaqgl %ﬁmdfdr@edéyz%ggwelz&i 0)3 bAY %e (dﬂesﬁéj E&m)ﬁ@@nd 'H NMR

ded benzyl al cohol g 3 nol) throug

(400 Mig, IPMSRdsLdirBre S o2 B, Ao, 3 SR 76 e BEDR 7.35-7.48

rogen. The mixture was stirred in an ice bath
(m, 6H),t’%9§8 @;‘48 120 m nutes, -a solution of 2,5-

[00173]di f | uSuepkEarn Z Braparadtioa c(f]j}m@ro 2 -Bydrokybenaohifile (6360 Dri)10% Pd/C

(2.48 g)-m;lg 1{1@{3 Ebﬂ%g]f Hpger:ﬁzg ! ‘&%PI}EQ)%% é)e %@éﬁ{(}@—g—%u%?dbenzonitrﬂe

(148 g, Memmmy 114 ﬁ;eﬂﬁhbleqz 4 hpuas adddeslointy uhderi®s The @lrest the flask was
G?E ice bath (4 00 and quenched with saturated NH C
remove g Hg'l

O/ afEym ) Beellpshyvasrhasgrsi Yibnty(bajioon) trse gimesy The mixture

was stirell- at FOSmSteRpedatite o | hbhe OrtR! abRePrb &tk HBlrp&ited two more times
overni ght and the precipitate was filtered and washed

to push {erRAGHENEP coggetian. Thg mixtrse wasistirredas rapn tamperatyeecion gpother 2

hours. T%@mlgc&%‘g%ﬁ Hﬁ’lt&b& ?mgggh g de?*%wg 3%11?& J; %ev?gﬂdge%ﬁp EfOAc (150

mL x 2% 'Qlezpﬂkadlmngwgtcp-was rihsgd ')wrﬂﬁ Watgr (58)mLy agg disc.agle@mThe filtrates
were co@t%fcra%edzgo éﬁr}e aég??y [61;52%%51 rfﬁ{hg pdg?tre%cgﬁﬁéﬁéagy &%Iellow solid. MS
(APCI -) m/z 137 (M-1) was detected. 'H NMR (400 MHZ DMSO-dg) & 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, washed 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). '



(2.48 g) was placed in a 5 L flask under N. A

sol ution of 2-(benzyl oxy)-5-fl uorobenzonitrile (148 g,
w@ad7osmwhg i n nmethanol (2.34 L) was added sl ow@T/uszmer/002272

N2. The air of the flask was renoved by vacuum and the

flask was charged with H2 (balloon) three tines. The

m xture was stirred at room tenperature for 1 hour.

The above process was repeated two nore times to push

the reaction to conpletlon4 The m xture was stirred at

001751 P BT el Shef PG S e S B Re 5: 1

a 4-neckEIZD60 xﬁ]tliieuﬂ(iﬂs_gm&h ﬂa'Eg e%qiﬁgbﬂeadwiﬂihvhﬂédtfﬁn}l&féhrfdrm%denser and a
wat er n I SC e Tli I

FKem t@peahet SrOlF, t%%?@gnoc%rmhﬁapg @h, “ognzphirlige 74 og 907 mmol)

and Zn %@pgaex{'g ga34 9 xylei)l we&es glaced Ma § @hded) um121 MZo%MHr (22 L).

ct e :
_ Saturated [gguequssBIE, (1|6|_|L) JN&S glded gowly evg p:gl)lutegx thg)ugh]an addition

funnel ({ng%xia)%n%épz &t%n-‘ag‘ijemé f#l.r% Ré‘]g?v &6 f’Ci ThereactiBl mixture was cooled

to room&eﬂﬁbéh@tt&e &ndébtmﬂfmlreﬁnrmmmeﬁnmdby)l Hem z Bimict duist va4emoved by

sitration, o 1 G ¥, Rstaed vy JTOAS PR i s B, RGN fagpmous NHIOAC

" (1500 nﬁolpﬂépa@éu ®lond 2fg16f p&ﬁemd s&d 8l1Uene1,0) ABdF, A (DRORIL) x 2) were
in N5Ndi met hyl acet am de, (500 nlL) was, added to a
added. Hhe filfraespvers Ppmﬁzedh% FRDhEVRRORRYGY PRt mestly wajergyremained.

The tanr%lhh W8l fietes Shd MaSREP ikt B,0 G300 mi -2 490dnd dRed in vacuum to
N, N- di net hyl acet am de (573 nf_ at room tenperature

provide Bhb 58 (HAHAY Ohdler S @omEoTh NS (ARG D M TR avas detected.

1 %O 0] t r
MR TS 19 Gl 16 o9 Rt 1870 o 20

217(S,§HQC| p|tate was flltered washed with water (1073 nL x

oor7a2) 25y Mol IE T 12,0 0B Aol o 1o
6 L round botidxh ﬂd\dkle uxm@ddﬂt}ee tnsthadic Niiiet, AR EMHzem ffvaiud) prbbe, a cold
solution, {_@1 Q’({?d%% 2;%31@'_ 4-Fr’qgthy1éh%é)x;) %&%ﬁ?mp}q} (2@923 Elgb mmol) and

NmBF&H)acEQQ &&5](1 Stsqp)/»DateP(m%E§ 'w%@ tRhted with concentrated HCI (359 mL)
Ami no- 4- net’hyl phenoxy) - 5- benzonitrile 65: In

drOPWISa-%&Q mapHes- nher Jumy Vﬁt?t%tkifﬁdf ing@ iceglath ;fp@ 40 \mltnﬁtea and sodium
nitrite &@%@QQ&.C’D?% ké{;laj'ﬁ]ﬁég nzﬁxﬁﬁ? Q%FS f&egi{/})do g%ﬁ?%%@%ﬁrtﬂ%%ﬁnned to
room teg:,peﬁﬁi’renmﬂe)‘ stinthgZat rdast teﬁn}:@iatgz;e r3 hmirs sﬂaaeatsplvaee'dmoved by
rouary FRooriteR REd repfored el 7801k Zvel Gt ey dried in
vacuumtdwmight dihe asdbiiid twasnsuspented mrmemhal(m)m gn[t)hmdj BIRAN 6200 mL) and
the solvg%tgpazr g trfl:'lragvebde t}(? %tg% gv% oral-llg)rel g %egsll une vrvnasx éu%{aen&l\% m 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-dg) & 13.38



to roomtenperature and stirred at roomtenperature
for 1 hour. Zinc dust was renoved by filtration and
w0 b@7o8dees was washed with Et OAc (450 nL x 3). Bal/usmb®ah2272
aqueous NH OQAc (1500 nmi, prepared from2 kg O NHAOAC
and 4 L of H2O and H20 (1500 nL x 2) were added. The
filtrates were concentrated by rotary evaporation
until nostly water remained. The tan solid was
filtered and washed with H*® (1500 nmL x 4), -and dried

o 1 SN E 0 (B 5 W s TR AL a5 3R U . 51

2H), 7. 2INIt/E%1 (14@375%35@?@@6 %’dgbﬁ’ ,gﬁ s szr- 9"31& (m 1H,
[00177][ 0017%tfp g ég] greg%afaé@gr af (20ﬂ @f,2-§1r{1§thoxyethyl) 1'1_|L}-mdazol— 5-yloxy)-5-

ﬂuorobenh&gﬁ?lel 69: yb‘}i’l@fr@'a&&lu%ﬁﬁ?%oﬂﬁ&ﬁbé&o%lé (5.80 gL 19.7 mmol)

round bottom f equl p a mechanic stirrer

was suspendgdin Nifyelimetiyéagstaside (%D gdh)dnd sediuny hy dads(0.644 g, '25.7 mmol)

was addﬁﬂ%%@ﬂ“g%%‘éw)[é B e{itf?ﬁéé’ 23%' ﬁ?@z%'é ﬁdlem xé,@ﬁ?;?g& (3.8 @9%31, 29.6

mmol) wassadded alrepivise tifh ono rlmemmr adtheH@hct{d@bMixtlje wapediskto 80 °C for
was stirred in an

18 hourby TheoreapHih SUXEHE WRHPOTIKA D PO (RRPeRigand fgncenirated under

reducedaGuicdto BFfstdI iR BARleShbfefial] Wihich Wis HAtitibndd betvad EtOAc and
then warned_to roomterrperature After stirrin

saturated ggHFaus MG uFle FRfpbmeH Spganic LyPTrewers Wethed drutp vt ), brine

and dnécpt(ﬁ{QS(ﬁ;‘]a:BRf AWdro Qoﬁé%tﬁ?e%ohﬁ@&egedﬂc&h Prédsuengo (&ﬁﬁd”ﬂh@ crude
resi due was dried i n vacuum over ni ght

matenalso @ omd; pipsivehivag pusifieddeo flash zebum):hmmmeg@by ((zl@@nt 25 %
EtOAc/HEdard E‘)dt tﬁﬁm%lllh gsgS\’?’%r &) 'FHhY agsﬂ:%l %ﬂﬁg&&ﬁd The 8 isomer was

evaporati on due was suspen Et OAC
not isolated. MSdAﬁ’éHU@ed/ztﬁﬁZr @uawwewagmtaql. dﬁNNmemo@Miaecms) 57.98

. 10, SRR 50, B3 b S0 B0, PO SRR 8.2 42 -

9.3 Hz)Wa36 ett L ¥ o= &t3 Haprh. 493(11)@1—]:’;1%6 3‘ le) 20411@ 6H)and

N AT L R e

ﬂuorop%?l)ﬁiéﬂ'ﬁ&ﬁﬁﬁﬁé l gcﬁt OA;: l(QO(Q (aw-mﬁéﬂmpétapb-lmmaﬁbl)s-yloxy) 5-
was LLt e

Il | j 3 h
ﬂuorobqqzaﬁ%t? leyad iggnlclem FrpRely iy @@Pﬁé%wgaﬁ f&ge‘f flmmse to a stirred 0
°C suspMI&H B‘Pﬁﬁﬂ&n(al&%ﬁ{hﬁ 308ri8d-to 693 2ES 18 90 2nd)4n ﬂﬁe(mo mL). The

second nother [iquor was concentfated and triturated
reactionwinbiturelhBEs Mamtzaned 680 C Chivitil @@nrpl§te tad dgioneofthe starting material was

achieve@ Ce{':htal)rgad:?J OPH:ED%%@%I én%h%g)nr r%ﬁ%n{ Lel ded 176?'99?(51&3’:11 complete

consumpiinl of defrting edateriil NNRsééiDBy NHRL CDMBEGrsike ) ”Rhel&a&&(rbmlxture was
added d,qg;gwxsg t(gg s%gredl rlqon}] t&n%g:r € sol}y%qﬁ] Pﬁrsaturatel_g aqueous glochelle 's salt.

The two phase mixture was rapidly stirred for 30 minutes until the aluminum salts were in

solution. The layers were separated and the aqueous layer extracted with more EtOAc. The
combined organics were dried (MgSOy) and concentrated under reduced pressure to afford
3.73 g (97 %) of the crude product, which was used without further purification. MS (APCI
+) m/z 346 (M+1) was detected. lH NMR (400 MHz, CDCl3) § 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-fluorobenzylurea 70: 2-(1~(2,2~
dimethoxyethyl)-1H-indazol-5-yloxy)-5-fluorophenyl)methanamine (2.00 g, 5.791 mmol),



2H), 7.21 (dd, IH J =9 Hz), 6.96 (dd, IH , J = 4.3

Hz, J 9.3 Hz). [00177] Step F. Preparation of
WQ@2qh084@- di met hoxyet hyl ) -11i/-indazol - 5-yl oxypeBUS2007/002272

fl uorobenzonitrile 67:

2- (I H I ndazol - 5-yl oxy) - 5-f | uor obenzonitrile (5.000 g,

19.7 mmol ) was suspended in N, N-dirnethyl acetam de (50

nm.) and sodi um hydride (0.684 g, 25.7 mmol) was added

portionwi se at room tenper ?ure. '

.2-Bro 9.n, 29 6 :
22,2 GG R G s R O RECPREIR (DR B L mimoD)
and N, Nediisopaipgiethyla®ingC (300261 8mhoul 337 Them6l ader® Nsuspshdyde in  N,N-

cqooled to roon1tenperaturg and concentrated under

dlmethﬂaéi@e%e $r@galy andoheatedyay §0heCooyraaichht epeareackigncmixture was
concentf'@[ﬁdqﬁﬂﬁéf' fédﬁ@fﬁi n&g\ﬁfee Qngtt%creﬁﬁge Scﬁf‘ulﬂédatvﬁqh g@%‘&?ﬁnd saturated

he co organi c- ayers wer e was
aqueousidHeC!. (Blxg organiosevermdvakhed avithiviysied (39ntirinbiedried (MgSO,) and then

concenh%?é&ic ?t(ﬁge# pg_efﬁurqu %?g e e‘f"& ma{enaf‘fv{r our:lg ) h%unﬁed by flash

erra e cruade pro was puri
column thrastatagrhphn(etdamo Bﬁt—@gr%ﬂhy)ﬁ(oéﬂiebambsﬂ After evaporatlon of the solvent,

the desifg POt SN DR AAbPRE 2ol OB R e ot i BbNF LAP Cles) s 602
(M+1) WhREtectdd. ﬁHoNMR ) M, IHMS‘EF-H@OB 7:88! (N\/Bﬂ 4704)3 M‘lZLH J =9 Hz),

6.72- 7325ch ﬁlg)ds;sié 2135’ éﬁa (b,g 12{3 %68 (6, R, .{]~_5 h}gz)HQ 76;(t_1H J =53

Hz),44€i @4 )= 56716z)£B.38|M 614)7@3'37@23}1)41 IO 9m2H J = 5.3
Hz), 3.41 (s G Pre aratlon
[00180] o (|Sf€2 L. a‘lrmzﬁm@ﬁ h;@*fent#uryﬂda@mlygl%myyolé -y1)-3-(5-fluoro-

2-(1-(2- Ek%@ﬁﬂﬂﬁ%%‘dhi@@?ﬂﬁ?;&%zﬂ Sared M= 1- E()3-tert-Butyl 1-p-tolyl-1H-pyrazol-

t hoxye i ndazol -

S-yl)-3- f(Qti@)f(@@é‘iimﬁhQXﬂeﬂé’lX gHgodayol-biylegy uprqphei]iy];m(eﬂo{b)urea (0.500
ad 0
g 0.8{%) HEIoLY g%gngéﬁw%wa"??dﬂ‘o(@‘ @@5@‘5&%"‘%’6 R ‘T?;]s‘l”’%‘i’%m and

10dotrm(e11®0511’dn)3 (0BS4rmehe 1497 mimdl) adzdada&'opwnmw thecstatedOsddidion. The

Iete ad start,n rraterla
reaction HHTE VAo TROBiEE: PEIRI-Gi P S VlaPHRER A O material was
detected, et anixitue ewas dilﬁl&dd fagith ldﬂihldroﬁﬂﬂﬁhet@dc Aaske Wit 10% aqueous

startin mat er i S S€en py PL sis. The
Naz8:04, sapirat sﬂ ARISQUS e e %ﬂé? am coppeyEated wrdar reduced
pressurd RMEFRTA Y6 ¢S Qluaht. 9elaf oSk léh@dee&oaﬂéte%&h%meh%ﬂmut further
sal t. The two phase m xture was irred for
puriicaon UM (400 P st E.a58 o 3B O) ¥ T, el 6% 360, 10m),
6.17 (s, Im) 5@9%@1%2@%46@:%@%@?1&%%%@% }?&tjsa&t 8H), 1.34 (s,

nor e combi ned of gani cs weré dried
9H). (NgSO ) and concentrated under reduced pressure to
af f or (3 - -
[00181)2 §te rgoutpg?%a?%%ﬁ of;grqé.?l S ﬁgel ,9&6’19}* Z@t&%‘ah&lhs YBS3-(5-fluoro
2-(1 (2—hydroxyethyl)— H-indazol-5-yloxy)benzylurea 72 1-(3-tert-Butyl-1-p-tolyl-1H-

pyrazol-5-yl)-3-((5-fluoro-2-(1-(2-oxoethyl)-1H-indazol-5-yloxy)phenyl)methylyurea (2.179
g, 3.929 mmol) was suspended in MeOH (40 mL) and treated with sodium borohydride

-(0.7432 g, 19.64 mmol) portionwise at room temperature. The reaction mixture was stirred at
room temperature until complete conversion of the starting material to product was observed
by HPLC analysis. The reaction mixture was concentrated under reduced pressure and then
diluted with saturated aqueous NH4Cl and extracted into dichloromethane. The organics
were dried (MgSQ,) and concentrated under reduced pressure to afford the crude material,
which was purified by’ flash column chromatography (eluant 2-6% iPrOH/DCM) to provide
1.21 g (55 %) of the desired compound. MS (APCI +) m/z 557 (M+1) was detected. 'H NMR



+) mz 346 (M+l) was detected. 1H NVR (400 MHz5 CDd 3)

d 7.90 (s, IH, 7.48 (d, I J =9 Hz), 6.9-7.15 (m
wak)o7/0d6d6 (t, IH J = 5.3 Hz), 4.49 (d, 2H, JPEI/ESB07/002272

Hz), 3.88 (s, 2H), 3.36 (s, 6H). [00179] Step H:

Preparation of |-(3-fer™-butyl-I-p-tolyl-I

H pyrazol -5-yl)-3-(2-(1- (2,2-di nethoxyethyl)-I

H i ndazol - 5-yl oxy) - 5-fl uorobenzyl)urea 70: (2-(I

-(2,2- di mathoxyethyl)

(400 MIEE M&)) 5%. z%xéé) g?}latk1‘égr(§£ﬁ}}%’9.%ﬁé,hﬁ9?5“=”8.1( Y 55 (s, 16,

6.85-7.43nd, BHD); eauxk 1|H)p4I8C7| |1-I|I|:b'i&y5’¢1-1ﬁ) ©4Y (1, CHY, Uasr8icetz), 4.28 (d, 1H,
516 686_ mm and N,_N-di_ sopropyl et hyl am ne

J= 59*%23) (%LIHM-??W?&N)3€\/é$=éﬂ§)u%&ér€ae9&1)i n N

Ndi met hyl acet am de (50 ghhniélzheated at 80 C

overnl ght The reactl on rln xt ure \ivas concentrat ed un(tJllcler1

Siat S HE A etk Aeals MG dlmo%@g L 1o0s. WSS

WM Vater (3X), brine, dried

{00182] concehhe aﬂmsumfe:ommméaﬁm@gmgtq Megtfddol & thiesvn in Scheme 1,
tlde material, which was purified by flash col umm

romat ogr aphy (eluant 35 - 45 %t QAc/ Hexanes). After

[00183] evapo$1ap| Kn of Ptd}mamnvexﬁt dibeheyl d2 g6 #(2 (B Ddarc-butydd -p-tolyl-1 H-

|l 0 7
pyrazol-3 RS0 AL A BEN EonbPheri) AT bt el s Iheftietlonpitg: 1-Ger-
Butyl-1- %@l?@%—pﬁr&oﬁﬁ-y{)ﬁ é{ﬂ‘%uorb—ﬁ-?l-(ﬂhyﬂﬂd’f&et%&y@ ll'lil-)mdaSzoi1 ;5- ‘
yloxy)plte'(ny%)iq%h)g)u(r% (3 qu) g, i) 671(63( fnmkpplp,i gﬂ)?mn)(g r§ii1;_9;;;'2)132‘}phgfsphoramidi’te
(0.2970 (xﬁL 04%201 madl) Had Bi13&rdRle 00718 37 1(26 silol) e suSpended in
H) 00180] Step | : Preparation

of
DMF (10 xpk) WCP stym%t _TPORL temwratme/ urgi} er% (1651 RGMERO) fanalysis showed
complet% c%ngm%%t{(%l B L&l )nate"na'l' h&dﬁ@ﬁ?ﬁ?&tw&é{ Q4888 m1, 3.207

- (3-tert-But “p-to
mmol) \sasyaneg z(n@zt.h@m il(leeactlon momtored by HPLC analysis. Upon completion of

the reacai)ﬂ,yﬁ?’/t %‘%Q:?I&%F U_I'%&g%é%ld ellany &h%xlbézwt? Ssg)&lxgep Q%sth}r@i for 10
minutesd T&xhlreao@nnhiman&e &tas ipoorad ietrpenattedeqaechs NaHCO; and extracted into
d I . 0.3 add
BroAc. (PO BT b i oSt ot wtes oAt ik, s prgais were
dried Mﬁ)ﬂmﬂtmedﬂht]ed-ﬁh&r&ﬁ&h@eﬂ! presunee wheffordoths todiidd fi@terial, which
el B el e LOE Tkt .98 8Lt 1 rovi
458 mgqavmawdhaaaﬁm&cé\aﬁm MBI (PCI) B ewfém)lgawds detected. 'H
Coﬂgﬁmé ‘;]: u7nder reduced e§)ressure to afford nq
NMR(QQ Y, CHCED 8)7-85 (5t B nfe> pFBalfiD); Sl Enliihe: 1 6 THD, 4.62 G,
1H), 5. 3\@!(& gty £u HEEM z’plugd rgati@n HJzWVB; (AQQ Mzs, 1%940*33;) (m, 4H),

| 6. 78- 10
2.35 (s, @&I),|1|-352859§© (br, IH, S5 420(q, | H, J = (ml Hz)H) 4, 46

[00184]( m 4§er . 2. 35rép§rat?bﬂ) of 12;8—(@5((3-(3-tert-buty1-1-p-tolyl-lH—pyrazol-S-
yDureido)methyl)-4-fluorophenoxy)-1 H-indazol-1-yl)ethyl dihydrogenphosphate 74:
Dibenzyl 2-(5-(2-((3-(3-tert-butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)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

steps K

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



9H). [00181] Step J : Preparation of
| -(3-rerr-butyl-l-p-tolyl-li/-pyrazol-5-yl)-3-(5-fluor
W®@2002408464¢ 2- hydr oxyet hyl ) - | PCT/US2007/002272

-indazol - 5-yl oxy) benzyl )urea 72: 1-(3 -tert-Butyl -
1-p-tolyl- IHpyrazol- 5-yl)-3-((5-fluoro-2-(l

- (2-oxoethyl)-1 Hindazol -5-yl oxy) phenyl ) met hyl ) urea
(2.179 g, 3.929 mmol) was suspended in MeCOH (40 nlL)
and treated with sodi um boPbhydride (0.7432 g, 19.64

palladio] SrlprBRpho0 A T oo R of T oy e REFRE Gy Pap fitrated

in CH;CoDaNE 66lidyfodhed Me:ré baNédiel byl @atic akddAED dHadr M@ﬁ vacuuin for 3
observed by HPLC apal ysis. The reaction nmxture

hours to PEavidatl-2k 8489 Yake! thefissized sempeund M AR )dmrzﬁ%(MH) was
detectedV\ﬁH Nmtmcﬁlt/&ﬂz AN N Go @NERXRLIRGE e, T7P )(d 1% J =9 Hz),

chl or onet hane. The organi cs were dri ed

6.88- 73Z&méﬁﬂ)at’>8& (&nHA) %@Hﬂveaﬂb,r‘bgglﬁdéﬂof aféar 2) Hel9 (dd, 2H, J =
ich was. purified by flash col um
52 Hz), %Sgﬁa rap% ?ﬂpuant 2- 6&)| PrOH/ DCM to provideée 1.21
g (55 % of the deS|red Rd. M5 (APCI +) mlz 557
(MH) was det ect ed ﬁ%&gﬁ’gﬁ I\/H251DI\/BO de) d 8. 291
&) i ; A-B-(5-f1

[00185] Hz) , AnSﬂte(rqatl\Jel—hneﬂhGEB £ HZe) sy@hass (csf cdibpouid Z82), according 1o

2 P f
MethOdg}_g% §°P%m?2e§ Bﬁffx‘)}f?% ° -p-tolyl-I -
[00186] H pyt swzp: Ab- )Pr):pﬁr@lhéh))dfeiz-fwlda)fﬁnoﬁhﬁl@ﬂ@ﬁh{ﬁﬁ@‘(é%%gJﬂuorobenzom‘mle
(0] rogen 0Ss at e
65 Tn g eckod diark THE Byhongs <SagHieth AG ek (g with argon, 2.5-

dlﬂuoroﬁéiQGhﬂhﬁg 493 MVedihed b ﬂn?no‘l}"@.ﬂ@ 4-£]m§ﬁ)h§-@%tﬁylpﬁ&ﬁﬁs(150bog, 812.0
[00183] Step K: Preparation of di benzyl

mmol) Vgére 511:(991\(@@@(@/1%1}4&% J$ ) with; gpid stirring at room temperature. The
h u &0

solunonP?oﬁé;e%f@gd){?ﬁ%@ﬁglewgg péfég 4(;&5 Péfggéit A éé‘riaghéte (1852 g, 1340

mimol) (132(5 p@p]y} wag [ddgsd. aZbE r8acgiop- xgn(t(lf;- Whs) gvapugte@/backﬁlled with argon

(3x) andl\fvo 't y{'&/ ﬂ e%&y iy§ kenif%r}l? prfh%%?nt?)gi g gl.?u.és’ . T&%thartﬁflomn’lplete conversion.

The reacﬂioﬁhﬁh(ﬂhre@ds%bldﬂlﬁﬁlrﬁbhﬁ&ﬁiﬁ@éﬁﬂhé lahe pbﬁreﬁ%?&wm 1ntc02 Q&&ch water

with rapggo B%}{@egfq%#et r?rfzt%ln 5 (:ngﬁa)lzgg 026 o in water repeatedly

and poufeaniaaf tHelie€ wialdr dnuTth{ai Qo FiL &@ a@lﬁ&l'édsérﬁi ANSVIRE were in
onpl ete consunption, of starting material. t-Butyl

the ice "I"ﬂ}ﬁrr‘ J@gﬁummnd\ga% girzesgpidly far > bounmas| iy carpg toFrigwe temperature.
The broﬁrﬁ%glhg? %&h@ g?m&%‘d bP BilERIUL, WRHePWitARIsteR (ALY SiS dribQtied with
latex dam, and dried under high 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- (IH-Indazol 5-y10xy)-5-ﬂuorobenzommle 66: Ina
500 ml one-necked flask contalmng 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



the reaction, 10% aqueous Na2S20 was added and the
reaction mxture was stirred for 10 m nutes. The

WO e@aswwe M Xt ure was poured into saturated agReDUsS2007/002272
NaHCO 3 and extracted into Et OAc. The conbi ned
organi cs were washed with water (2x) and brine. The
organics were dried (MJSO ) and concentrated under
reduced pressure to afford the crude nmaterial, which
was purified by flash col ufh chronat ography (eI uant 30

60 mL +d%dl }'anZE)a @Aﬂbo/gHeX%‘ges)v?i rrg\?llla?ﬁeiél %ﬁnglﬁér 3’:09&5 o{'he reaction was
heated t6 &éﬂﬁi edr 20 HloNM?(céSIédNHZmoﬁiDGn@er&iu?e &id(rfoncérhﬁated m vacuo to a

brown segz 1(?\%_2(1 p)?{ielr?hlghg/qqg)un g)rgfio (lahuflg;l) thg brogmzsohd was
suspendé‘@x’?n ﬂ L5617a(e§' Stl%léd vlg@roﬁslg% ¥ 18%1 gﬁﬁu{eQW a;téh"%}rtzl%ll gﬁheé f3ulting orange-

brown sczl;% ) (N@é ia(ksn/t@rm 4&99tr9LMe0 and eated withpl:p Mdiydgechloric acid
(241.6 mfl )%ﬁrl% q{ﬂ%&fg H;%g%notggi‘#p Sas Eg‘?g 9&}%&5%3 'ﬂﬁ%ﬁ %ﬁl a reflux condenser

benz
and warg}e(isto( 20 (°@3fc(r32(t qupsbaihylreheuon was cooled to 0 °C and 1.0 M sodium

rydroxids (022 Rl RAE PR ks ope, RABSIRY oy Rt 200 - g rosuting

yellow sgspehsiim waobtirredhin the Sgebatador 10 lﬁl&lte(s&nﬂfthén Bllowdq tagedtle. The

cerens AN ) 00 T 5 S Bk P L o

under high ac@fm uxed °Q\fef B Hdilirs tbhoVida sl g (91 %)Wf @hé"@@sued product as a

froe-lowgng i SoP S AR e LB I 4 AgieGieh. 18 B0 MLz, DMSO-

de) & 13B'8%§UIB) tsa()ﬁ%/eqm 79@ (8d,ude, M?fllﬁi ,Jw@'myaﬁm @ 1H,J=9
ed in and}gassed t hr oug

Hz), 7. S‘éémoaﬂéw £b(dds 1y 1 P H29r 66 (ﬁ@rﬂ(ﬂe JETAE%H@M@ 9-38z2dm
[00188] CONt aﬁ@eg% 1 PRpafifof orSYAR ft(s 8. 83@‘&%‘3’91%%*%“5’“’} {¥8-indazol-1-

resul ti umwas triturated
yDacetatgo e d MlH-lodMOédtﬂde)yS#ldommmmd(étﬁ7 egl URbSr mmol) was

dlSSOlVG? 'ﬁzgﬂgéf A HbeMF aﬁd B‘P ctnA‘%r ovi deeq#n a2 %‘vg% %’ﬁﬁ‘ (ﬁwo%gmperature)

esired conpoun
Cesium ateﬂmmhmd(lSﬂ—]l\l&R@&QQ M%IE vialyG(diied) AfiSr 30 1(n$nutd:d-|)n a water bath,

methyl ﬁ éacﬂiitt{léﬁ 1’77_}}1? %jg&m(rb(?l) wlagbagde;fl{ é‘é’l’t"as a'ae gurg was stirred

at roomHgmperd@iré dor ;ZEBU& 'T(f 1Be hEii)xmrE 3hs (fldedHvated - (@00 (BL, slightly
e r epar ati on_of
exotherric gn&‘?%n%amvﬁmg Y351 SAUSTRESS) 1P 7 D - SPYTatesy Agnng (egmgained 400

mL of EtOAc).dLayers were separated, and the aqueous layer was extracted with EtOAc (3 X
hvdr oxyet hyl VI H i ndazol - oxyﬁghenyl ) et hyl ) urea

200 mL).7bhe combinsdl oxtrasts Biste I!WS Bed afifbrvais sk howe BBf thedayers were
separate@Y THREVrSar®d 18P IR AdEdR) overCRBIFD N Ofiftlred through a Celite pad,

concentrated under reduced pressure, and dried under high vacuum for 1 hour to provide 66.3
g of tan solid. The solid was dissolved in 400 mL of hot EtOAc and treated with charcoal for

10 minutes -under reflux. The mixture was filtered through a Celite pad and. concentrated
under reduced pressure. Insoluble materials weré removed by filtration.  The solid was
dissolved in 300 mL of hot EtOAc and 300 mL of hexanes were added. The mixture was
cooled to room temperature. Light brown solid was collected by filtration, 32.24 g (61.7 %).
MS (APCI +) m/z 326 (M+1) was detected. '"H NMR (400 Mﬁz, CDCl;3) & 8.03, 1H), 7.41 —
7.36 (m, 3H), 7.22 - 7.16 (m, 2H), 6.81 (dd, J = 4.29 Hz, 9.37 Hz, 1H), 5.19 (s, 2H), 3.79 (s,
3H). '



Met hod 2, is shown in Schene 2, steps Ato F. [00186]
Step A: Preparation of
WQ@2q0408981610- 3- met hyl phenoxy) - 5- f | uor obenzoni t r PCBEUSHN7/002272
In a 3 L 4-necked flask that had been evacuated and
back-filled with argon, 2,5- difluorobenzonitrile
(295.3 m, 812.0 mol) and 4-am no- 3- net hyl phenol
(100.0 g, 812.0 mml) were dissolved in dry DMSO (2.75
M Wlthl‘apld Stll‘l‘lng at rdom tenperature. The - '
sol ut S evac ed/ backf | with ar
10018915t o5 }e@ ca]r)”SB'ﬁrﬁ] g8 y]gb (gggtga’i‘?ﬁ?ﬂ?e YlS’Z‘SSH%‘QHS‘GHOXY) 1H-

indazol-\Wesl )axdthesl. ditiy@rdchRgideorygei XtMEﬂlﬂVaQ (5-(2-cyano-4- ﬂuorophenoxy) 1H-
cuat ed/ backfilled with _argon_(3x). and war ned 80

indazol 3 acaiacs ALD-Opr i) 74 GFmB Wammbced io f AdUomMegar hydrogenation

vessel. Iﬁ@fﬂ&h@t@) AONYEH M1 hnd WaBcsBakdd PITL '@S(EQ 8, @@’?4@Hxﬂbﬁ%ere added.
room t enperature and poured slowy intd 2 L I'ce

10% P%t@rogml?W%?pme%Mquaddgd ainldeﬂlpe@sa@lewampwged r\@@h@ydmgen gas
(three tlﬁﬁtst m&&&&% ﬁﬁ%aﬁ@ﬁ(%s HBnéJnifﬂFtv%Estegt@\%? %h%%h& v@ﬁmfdh);odrﬁgen gas at

ured Into t I ce water a
40 psi amds”@clhfte‘vedleaﬂhqul ﬂor é&lhouse \W&’ﬁlelmlm waseaddat additibnel 1.0g of

NSO Nas L Lf a urs
0% PGSR ARRITR Pt BC B, Sl By it BalD ok of Effiionat 18
hours. 'Iﬂny rﬁlxhlre aﬂasdﬁterwhﬂinﬁ@glml Chlissaiadrandohtentfited Giidet sduced pressure

s et b3R8 S Lo SRS LGN AAGUE B 100

The batll@8inpeitieOodaCiaid B 40PC Slek dne Mird &E’e@trog)s nfl?e ?e@ﬁlue (oil) was
) .was det ect ed 1H NVR (400 MHz 5CDC

dried uq(dﬁ) kngﬁ Vasupr fory, hayrsto. progisle the dspyyed BYOGBC"(%ra yezlrow pv Sold (11,66
93.8%). 2MS7$}EISGI Bz B%é&l]ig&ag RleBctddl eRATRIR @JD(PMHZ_ DMSO-de) & 8.08

| ndazol - fluorobenzonitrile 6

(s, 1H), §Eﬁ5‘ 176 dAe SRRk éé (3. 255k 4-8dhr. 2HN Ad 04 (natlde/ még’hﬁz) é 68 (s, 3H).

st | r 2- :
[00190] bi;I‘;F?eEnox%/ré ﬁgg(f}ﬁor Metl 33 fg-? ?4_%‘% 1-pplyld H-pyrazol-
-yl)urerdﬁ)m)‘v‘ﬂ%ék%fakéwhﬁpoxﬁ Hﬂ+ln¢1@bb-r1mll®e&td\/y9and StOﬂtEalnedf methyl 2-
s I EENBESELAS 2R SRR T EERRE 075 &
43.51 nanoﬂ)tme;lamd:yhdetanadet(wl\an&@/ ahll)dwas Gizakd with 2525,.8 -tAchloroethyl-3-

LT N TR YL S S N

diisopropgtttith ylamade (BOGB ﬂﬂL ¢ 4 edmbdx) raﬂrocﬁdi] derhpﬁhﬁﬂe.tmeﬁlﬁ&e was heated at
80 °C | soanyl. pitrite (58.74 ni, was added .

Oy 5 EDG PUXtire WA PORaSATRLS HElvac"}‘i’lén thei resighe ditriapted between
EtOAc waé sahirged afubb&ONH,CL #he g@fic V@ REOcOparkiedR@0washed with
brine, tﬁ@{ﬁ%em aced with a glass stqpper. The reaction was

tiropeh dPS, Ranesy Svaporated 4N vasuP R @ Srewprfoam. The foam was

tnmateaamat B theBFiEcipRAEE RbIA Grd BolYREObT GilRat nowgp ide 22.55
solid. After bei ?118 dri ed lunde? hi gh vac%umfor rovice &

(89 %) of; the desired ¢RmpRUn MSO(ARCIvE: mé1i53 0 Adad) fefeqted. HENMR (400 MHz,
- DMSO agy 8 Beﬁ(svugﬁf%? '(y ﬁ@f 7568 (8,14, 6F= $991H| 6851257 (AN8H), 6.24 (s,

[ting ofan
1H),54(S 2H) 4%8(d 2 J 58Hz) 3.68 (s, 3H), 2.35 (s, 3H), 1.25 (s, 9H).
[00191] Step F:  Preparation of 1-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-y1)-3-((5-

ﬂuoro-2-(1-(2-hydroxyéthyl)-lH-indazol—S-yloxy)phenyl)methyl)urea 72: A solution of
methyl 2-(5-(2—((3-(3-tert-bu§yl-1 ~-p-tolyl-1H-pyrazol-5-yhureido)methyl)-4-fluorophenoxy)-
1H-indazol-1-yl)acetate (4.6 g, 7.87 mmol) in methanol (0.1M, 80 mL) was treated with
sodium borohydride (893 mg, 23.6 mmol) in portions at room temperature. The mixture was
stirred at room temperature for .18 hours, and the solvent evaporated in vacuo to a dark

yellow residue. The residue was distributed between dichloromethane and saturated agueous



solid (83 g) was taken up in 400 nL MeOH and treated
wth 1.0 Mhydrochloric acid (241 .6 nL, 241 .6 mmol)
wW@tooroggeué enperature. The m xture was fitted wehus2007/002272

refl ux condenser and warned to 70 OC for 20 hours. The
reaction was cooled to 0 OC and 1.0 M sodi um hydr oxi de
(252.6 n., 252.6 mmvl) was added, followed by water

(250 nmL). The resulting yell ow suspension was stirred

in the ice bath for 10 m ndfes and then all owed to

. T fLLt d, h th wa
N ClL 36 b e SR Sl 5 S BB iR A o oritied in
Blotagelsﬁcll)ﬁigtg hht%f&—\l&%WQDeﬁﬁéd Sactiony sverd ]?vdij’o@aft?a(ﬂm vacuo to a -
) . 9 : esire r as_a fre oW n
white g, 2 £ 465 $. DBy 352 35 DR i oadedad i oo nrtz,
DMSO- aébQOs MgIZ(s ﬂ&f@iyﬂ)(s Ci1i1)37% (GbrlH [IH} 9 18H%7 1(§5 éé H), 6 85-7.4 (m,

SED), 6.29 (3D, A WL, 3y 47Hm4eaat TH1 356 Bk 38 6987 = 5.9 Ha),
d : 00188] Step C
380 (q’g?ggar gitsl%ﬁﬂg?ﬂ(ei%ﬁ? 125 & §H5—|Z) [ ! P
2-(5-(2- cyano4f|uorop IH-|ndazoI-IyI) acetate
77 2 (1 B ndazol - 5- yI ox uorobenzonltrlle (40 7
) ; f Ae(S-tel l it S5PhEreidg 3

[00192]Was aAdeailterAﬁmw n’fﬁﬁh«iﬂ rfut ahe Islynﬂlemt ef cbﬁipbund‘rf(ﬂhyl according to
Methodér rmac;et %)32?& g’ja@ 13153 6 nmmol ) was added

tirred at roomtenperat ure
[00193]f or 4S’lfe@u03 Fi@pﬁﬂaﬁoﬁn oﬁg ur-ﬁma;hay}amd@i(mE(B-téﬁﬂﬂtym-p-tolyl 1H-
t er t he ole m xture
Pﬂazol%r%lﬁ%%’\f)? @ ‘5'32'%0 ﬁ%yatlaﬂ/n%ﬁhérﬂ}e&yﬁt ahnephasp80: A
solutlonr@f P-f(3Jt:ér@6ﬁﬁy=l lLﬁ-Y&&ﬁlﬂ%ﬁaf(ﬁ@&l?lﬁgs ﬁﬁHi‘o-ch@ @h‘ﬁﬁb}ﬁyethyl) -1H-

er was extracted w th 200 nL

mdazolédf’fﬂm@he@séimsf@v@umr(é Sngsh 8 el inddMF b 5 meLawas treated
d
with 1m§cﬁ§ofe:%@§ Smﬁ"ei St9 glr%ggf ?h@rﬂ nn@gol%ew&ﬂéﬁé’ee@ﬁ@ﬁg, £ b8%nmol) at

over
room  clemperatuegt edAdi'm:Ier comgleted fhse(slgm@ awd dmbeci'vqhderdl-tert-butyl

aisopr BRI (0L, SOPHAONS P el 5 Emca a
room tetnpesdtoc foir t18 h;duas ddadirogem pﬂ:fbmdm(ﬁOe% uaptbaus r@533mL, ’hé3 mmol)

was ad(frI 8 t gé? Vfgg)eﬂ & rs??\g h og %Sr%lg% Iag co ﬁglbﬁdﬁ%rel hour. The reaction

was com;ﬂaed ahs detgozed ebyoMad dnd fTILCr afheorresidbie wad Icﬂsﬁfiﬁﬁted between
dichlor gllg\é%ghllg,ﬁiggqﬁo% &Eaég;‘%gs w(%gg% ag/g{) &155 (2afx’cr2c:et)e§c‘il w1th EtOAc
(2x). Tlieﬁﬂ@ﬁbﬁiedr& alhk:Qﬂﬁtrabfsomesﬁhﬂd:dwﬁﬁh%iﬂee(mﬁgecphough 1PS paper,

filtrat 3 61.7 N APCI+n132
evaporal E%%#Prvgwéfg el 8t The s p&ags a gl e plpsgelpting with DCM,

3-5% Mé'@H/ﬂCM 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-ds) 3 8.29 (s, 1H), 8.01 (s, 1H), 7.73 (4, 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, s, 9H), 1.25 (s,
18H).

[00194] Step H:  Preparation of i2—(5-(2—((3-(3-tert—buty1~1-p-tolyl~lH—pyrazol—5—
yl)ureido)methyl)-4-fluorophenoxy)-1H-indazol-1-yl)ethyl dihydrogenphosphate 74: A
solution of di-tert-butyl 2-(5-(2-((3-(3-tert—butyl-1-}$-toly1—1H-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 5N HCIAPrOH (2.93 mL, 14.7 mmol) at room temperature. Stirring at

H




7.36 (m 3H), 7.22 - 7.16 (m 2H), 6.81 (dd, J = 4.29
Hz 9.37 Hz, IH), 5.19 (s, 2H), 3.79 (s, 3H).[00189]
W@/ 08¥64¢r epar ati on of net hyl PCT/US2007/002272

2- (5-(2-(am nonet hyl ) -4-fl uorophenoxy) -1 H ndazol -

| -yl )acetate di hydrochloride 78: Mt hyl

2-(5-(2-cyano-4-fl uorophenoxy)-| H ndazol - |-yl)acetate

(10.00 g, 30.74 mmol ) was placed in a 25001 Parr

hydr ogenati on vessel . I\/let hafol (0.1M 310 nlL) and

concentr at ed 307..4 mol ) were added
room teHRGEIRILCVED Ceﬁtlmtﬁ‘é*é g% PEIC SRIXen YRy CHARPTAtRL 1 dagyy> and the
residue WAS cBEVOEhtYd HOM YSIHORE And 8thet (METhE VRS folf WASHUEh in MeOH

evacuati on was done). The vessel was charged with

and pourgehFlglybh iga ¢ bftalwocwnmﬁjwm Tlas presivitatas silisikeverp gpllected by
ﬁltratlor]- %/BM& 2.%8 % Eﬁ‘%} Sk WeSaedtsd %?(g(ié%t M' %M/&3’PEM+1) was

Pd/ C and m Xt ure was d bac int

detectedqyHr 3 YyBRh 4400 MUe, dAMES@RHds) BA0 @SIHOuB £0 (EhéH‘m %7uld 1H,J =9
t i
Hz), 6. 8%36? tﬁr‘legdls}gg(ftﬂ{ gsléjg%]l) %ZEQI(, ?{,123:9 ur e’ eptf E&F 9261‘3’ 2H’ J

= 5.2 HOCR, 35-I(ISS3H)3§I25,I$ @Bl3. azeot r oped vvlth MeOH (3 X 100
m.). The bath tenperature was rai.sed to 40 OC after
the thirtd azeotrope. Th&~amspldSe (oil) was dried under
hi gh vacuum for 2 hours to proé; de the desired product
as a yellow solid ( 11.6q, % . MS (APCI +) miz 330
(Mtl) was detected. 1H NWVR (400 WHz, DI\/SOd 6) d 8.08
(s, IH, 6.84-7.76 (m 6H), 5! , 4.8 (br,
2H), 4.105 (g, 2H, = 5.6 Hz) 3. GSCPS 3H) [.00190]
Step E: Preparation of MethN
2(5(2((3(3tert buly| - tonI-IH—pyrazoI-

5-yl)ureido)nethyl)-4-ffuordphenoxy)-| Hindazol -1-yl)a
‘cetate 79: A sol ut e met hyl 2-
(5o fubAm PRy uxyéaiybum99&5%%%);%&##&%%_@@1.3 tzeily 2
cet'at € di nyadr oc rrae (1I7-5 0,
[00195]di et Hhol alceqoémm@e o0 BRthy882(b)(2veysnoeftadphérdxy)-1H-indazol-1-

shacetafe 77 G0 pOLPELINLED 600 £ 4544 el ip MEQH (79 g was added
NaBH4 (24.421 g B8 fimol5) grafopdriosdoter Qi msnpeso PYhetemyperatirterose from 25 °C
o 447 458 T Y BRI Ba OSSR A By LM L P, .
the con@éentrammaﬁh&thd ﬁattgatHdQ\IHm(dl 560)0 ey afd Etoiast (ﬁbg whiedand the mixture
et en. Et sat a agueous The or gani
was VIEPIRpStY me&%ﬁ ahhe Jeere dear tSFPaﬁ?‘iea:lé‘ndf fhe g fayer was
extracteahvﬂumoms(zpmomo nmbaﬁph@&&ﬁbid&dvcﬂ%éﬂc§ vede Waem with saturated
et

e foamwas triturated in
NHACl R Do) Stpa 200 e bEne 6 0L QgH pystiMg$Dorfiliesed thra GF/E
paper aftl &icehtrdd 2o a@br{g‘m ofingefsolilte T@L@%&'ﬁ&dscﬁﬂmﬁwﬁligsolb@ in CH,Cl, (1
n z 585 q_qg detected 1H NWR (4
L) and i}ﬁwa é% 2§ B) yvere ad# with girripg, 4\H}ght7brewn( %Phdl formgd-and after
stirring $rBo-aln - s%@i‘d7w§’s7c&1ﬁbte§'@nd Rieturddir high vacuum to yield 45.5 g. The

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, CDCl3) 6 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).



IH, 5.4 (S, 2H), 4.28 (d, 2H, J = 5.8 Hz), 3.68 (s,
3H), 2.35 (s, 3H), 1.25 (s, 9H). [00191] Step F:
w@e@paswtié on of |-(3-tert-Butyl-1-p-tolyl-lH PCT/US2007/002272
ryrazol -5-yl)-3-((5- fluoro-2-(l-(2-hydroxyethyl)-IH
ndazol - 5-yl oxy) phenyl ) met hyl Jurea 72: A solution of
nmet hyl _
2-(5-(2-((3-(3-tert-butyl-1-p-tolyl-IHpyrazol -5-yl)ur
- ei do) met hyl ) - 4-f | uor ophenoxy) - | Hindazol -1-yl)acetate
(4.6 g, 7.87 mmol) in hanoll (0.1M 80-nL) was
treated with sodi um bor g(893 nmg, 23.6 mmol) in
portions at roomtenperature. Fhe m xture was stirred
at roomtenperature for 18 ho and t he sol vent
evaporated in vacuo to a dark | ow residue. The
[ [ [ eAtchl or omet hane and

sat urat ed agueousNH4C . The or gani &l ayer was filtered
t hr ough | PS paper, evapb TN Vadkio and purified in
Bi otage eluting wth
fractions were eva at d|n vacuo to a white foam
2.97 g (68 %9. M +) mlz 557 (MHl) was' detected.
. 12K {aftholvidth MIVECH depplerdx¥ B 1 Hsindhidl; 1 -y Rahsl, (794])
7.68 (d, IH J =9.1 Hz) 7,35 (s, IH) 6.85-7.4 (m8H5
6.24 (S IH), 4.87 (t, | thod Hz)5 4.43 (t, IH J =
[00196]5. 6 HE),a 2508 n{Id, Pderz%élaEerS:v&s Hedded 35 8ok &H2- d1E@1hydr5x§eﬂ1y1) 1H-

1ndazol-g|Z }l%x@gerc@%ﬁ'l H%%A (E]:qpa{%it%ﬂ 1%}(&51}{1%?3,(80 0g 2g9 1 mmol), Pd(OH),

(32 g, 40%’10%3!3@? 5Et(bl)l‘{5%ﬁ&id"€6ﬂ&¥ht\@ted fﬂ@P{ﬁQr}ﬁﬂoﬂf%I kﬂrholr)1 (;[’he vessel
r-indazol -1 -yl)ethyl ydr ogenphosphat e f
was seajed, rytges] With Bydiogans V%edrétl& ged with kydiogrisite 180 PSL. The

internal Q&HB&Hﬂﬁie (Wetd) 10\»\%9&9 'iéj hBGct & u%&g ﬁgr SA0 Mt Bhe reaction was
r épar at

Schene 2 steps G H [00193] Ste I on
judged gpmpletg byuHHLC. The above reactlon mlxture was removed and the entire

Sequencé-vfﬁ@)r%g ééf&]%tlﬁ‘s{ﬂ;'ggg uoro enox“fl-’lljlﬁei ?ngl“g'fh 739 8) ¢ starting

materialt hyfhe pmxﬂphtai eee&ﬂonﬁmsﬁhmlsl(emeaéudnsﬁ vdrerfiltdred thru GF/F and the

filtrate V%a ci)tnﬁl aét%g; 8{1& {r% 8' 9151'5 I}{é%é‘-&fs {"ﬁes refsgcfjue wa_lszdlgsolved in 1 N HCI (3.0
L) and ﬁas}tled& W)Ipﬁmb )(Bre( Ry).) Woehe adudor laybr %smbbl Et@AIBI\(E L) and the

d d I
prsces {3 ot SRR i 1o s eyt T

step wadifepetei X RIOBE tigicdl@d the Tagﬁedh@ YR vRastirSR@diddd fa WBSled flask (ice
di -tert-butyl I SO | phosphoram dite

bserve ro
bath). 8‘0}110_"’ agueeIs x|ty re s aidad NaOH peHiets ¢4 0ugsx & bhini mmeaner such

that theat’érrfp@%r%e&iﬂeﬁ@tt HES aﬁae{/e 13@ @Ur@ncm Bﬂeﬂfapalqlxﬂféemlxmre was
0 % aqueous 0. 535 . nol ) was added at room

tfanSfe"Fé rifet depfiatary ofyngel afbeI e§tf?¢t¢ql gt SHZIn t@n¥edL}. orThe combined
extracts RUE walR&l HWRRCWARP (2 X 1 L) and brine (2 X 1 L). The extract was dried over

MgSOs (~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 CHyCly/hexanes (500 mL). The
cake was dried under vacuum to yield 165.1 g (55.6%) of 79A. 'H NMR (400 MHz, CDCls)
8 7.90 (s, 1H), 7.42 (d, 1H), 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).

‘<



was conpleted as detected by LC and TLC. The residue
was di stributed between dichl oronet hane and 10%
waouensw4iNa S Oa. The aqueous | ayer was extracPeriuszonno2272
Et OAc (2x). The conbi ned organic extracts were washed
with brine, filtered through IPS paper, evaporated in
vacuo to yellow oil. The oil was purified by a silica
gel plug eluting with DCM 3-5% MeOH DCM Desi red
fracti ons were evaporated A vacuo to provide the
desired product as-a white foam 1.59 g (79 %9. M5
(APCl +) mz 749 (M) wiaggled: eq. 1H NMR (400 Mz,
.DMBO-ds) d 8.29 (s, IH), 801 €s, IH, 7.73 (d, IH J
= 9.1 Hz), 6.79-7.35 (m 8H), & 23 (s, iH, 4.62 (t,
2H, J = 4.7 Hz)5 4.26 (m 4H) 35 (s, 3H), 1.43, s,
- 9H), 1.25 (s, 18H). [00194] - Preparation -of
2-(5-(2-((3-(3- err- butyl I- p2tolyl-1 -pyrazol -
yl ) ur ei do) met hyl ) - 4-f | 8xy) :
r-indazol -1-yl)ethyl d ’Q drogenphosphate 74: A
sol uti on of d|-te|rfc_)| butyl 2-(5-(2-((3-(3-tert-butyl-I
-p-tolyl- 1H pyraz 2yl ) urei do) net hyl ) - 4-
f |Wmﬂ;ﬁﬂ@ﬂﬁé@bh&o&mﬁHﬂﬂdai’&oﬁpb%ﬁnél?(?@ﬁ)
g, 4.89 mol) in EOH (0.2M 24 nlL) was treated with
5N HC /i PrOH (2.93 ni, @413_@-19&:@1) at room tenperature.

[00197]St i T af r OOPIAGHPET alfur € (MRRIFRBL(H QEq@dQC\f)@'em)gf‘ﬁH-mdazol 5-
The sol vent was evaporated in vacuo, and resid

yloxy)bepzonitgle/dgd ga§é§ mnm&a s} Niple 6HaQ (148 meg, Q 23@ mrfrcbié n MeOH (30

) wefSils NGB 185 e T OB 0% SO b G i

for 3 hours. |x@(§pb@ony)ffsatqrata‘ﬁ NeaCOp (pF mli)deas2s18@1gaddetidgndahe miigture was

sieed E7 eyt ST R0 o sSlefn®s 8 el mpggre was ftered

thru GF& 86d (i, cadkl) was7 wadhe(ddwith e QHOI(26izth] ).6 T&8 -frdie ‘(vﬁs concentrated to
about I%F)I’t?di_&r)der z}’af([‘gurfld opmy? cgtage éd:%r’L) yag gg:lggd g’q) thelmz)sture was

concentfated. 9T thdcdidetrfe AvaPadded -IE3HHPNYRERAYS {20 mL) and the mixture was
H_i ndazol - S—yI xy~benzonitrile (78A) [00195] To a
stirred 1op 5 igfesHf The $es were separated, and the organic layer was washed with

% |
10% bride ((%% ?gb);¥%1diﬂg ;ltci;d'néépf g@nphﬁf‘eﬁﬁ?)wéskﬁdd@g %% éché ?hﬁse@%@tv‘?gorously

mixed, @mrgme Igviey Wassremded anAhe aqueons wep Washed wﬂsnsgpml acetate
t 0

e L g T L e

50% NaQhtt(lraLhvaescastdednt Tlag pbases degre wageransly Toixedeand the aqueous was

rmovsE0EH0 16. M0RE S E AR o K590 s B, Ny, an

concentfatgd to §Oung (§36).1 ayers were separated and the aqueous
| ayer was

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. Phehyl chloroformate (98.4 'g,




extracted wth EtQAc (2 X 100 nlL). The conbi ned

organi cs were washed with saturated NH4Q (2 X 100
workgo7/osmster (200 L), brine (500 nli), dried oveeT/N§HOH)02272

filtered thru GF/ F paper and concentrated to a bright

orange solid. The crude solid was dissolved in CH A (

1 L) and hexanes (2.25 L) were added with stirring. A

light brown solid formed and after stirring for 30 nmin

the solid was collected and?dri ed under high vacuumto

yield 45.5@12= The filtrate was concentrated und
156.5 mimely e {LPRE POIC 47 1BF FSMPSIARTS ERResS IS aand hegy abilized.

The iceChath KP4 Péfﬁo@admt@m@ SSachiBh Svad #RfitbA0pIDPT.ENE After 1 hour an

resultin ggsolld g) was collected via filtration.

additiomthdS mipol?-8 4 NaOR %rmtdﬁ@dfheoregtw mixtPregwiOstirgsd) ovgrnight, and

then dﬂﬁ%& w@ﬁggwiﬁc 7&9@ '%4%2 g%@gr%&a&’ 1Jyeg%i4€%2;?néﬂé'§m¥h ‘é?ig(a‘%i L), dried

over Naé%{d; (208) g) anda®ngentrated to dbakif 40040 ﬁBO(mL oFHtOAR.. 8The ¢gncentrated

cuion S5, O 404 RO et 5L sows

added, chhaigawhmhsohdhﬂ@ned After stirring for 30 minutes the solid was collected via

filtratlo%. awl'l o{,?ﬁén\% 3 g%a%ﬁ%’cg yl?(}d;%’(i% | HI f)ﬁ%.lf:'e E)Eg}ep(faégeéyas dried in a

vacuum(S@nOatGamE68:. terpEpithre RAVIGH) 1682 9(951@%)|&‘8tﬁb Rde cﬁﬁdmd 'H

NMR (4007 &i@&iﬁ?@éf b8 B ST 26 A5 en, 2K ELCRREED, 696 (o

s, 1H), @hamedlmtjt4®yﬂspgep3hqs PSI. The internal

t enper at ure was lowered to 18 OC and after stirring
for 23 hours the reacti &¥ammePudged conpl ete by HPLC.
The above reaction m xture was renoved; and the entire
sequence was repeated tvp' ce with 80 g-af starti ng
material, and then with]53.2 g of s Ing material .
The conbi ned reaction (i'[re ions) were
filtered thru GF/F and e _was concentrat ed

under reduced pressure. dug) di ssol ved in
IN HO (3.0 L) o sirét wi th FEt OAC(3 X 2L). To the
aqueous | ayer od EtOAc (2 L) t he phases

were vigorously firfed for 10 m nutés'and then the

organic layer was, renoved. This step was repeated 2

nmore tines and fHe aqueous |ayer was transferred to a

cool ed fl ask ‘ice bat h) To the aC| d| C aqueous m xt ure

fora o Z O hyl)rd H-indazol-5-

that the tenper aturﬂggyyﬁ) Hﬁl)ﬁrb§@7ﬁb0Ve 35 OC Once
was ~14 the mxture was transferred to a

[00199ls e p ar 59 & 11 Gnsrdntiomef 8x<§r@d@eanqmpthyur&@uerqphemxﬂjl H-indazol-
-yl)ethllli@ (9 P, '3? ' Q" 9§7 %BB Gh ?)I%ﬁr@ 5 tt@éﬂbe\@a%&dc}d‘@%m g§5(?<rml_,) kdlution of

extract was
phenyl 3-tert-buty] I-p-tolyl 1 —pyrazol S-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 houwrs. The reaction
mixture was partitioned between iéopropyl acetate (1.6 L) and water (2.4 L). The aqueous
layer was removect 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;SOs (300 g) and
concentrated to yield 110.8 g (86.6%). '
[00200] . The foregoing description is considered as illustrative only of the principlee of
the invention. Further, since nunterous 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



MySO4 (~250 g), filtered thru GF/F and concentrated
under reduced pressure. The concentrate was di ssol ved
WO 200612 (3.5 L) and hexanes were added (4 LpCT/B81087/002272
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 wth
1: 2 CHi Cb/ hexanes (500 nmL). The cake was dried under
vacuumto yield 165.1 g (553%% of 79A. 1H NWVR (400
process ( oWg%srﬂlegl%gec{ filggvel(. ﬁﬁxcclscgzig»@&,gﬁl éqqﬁ})le%bgéi%{logsz éu?d equivalents
may bedredtdd to Pdifing Ivilifin 3hé 3tdpe df thé inéntSon as defined by the claims that
I H).2-(5-(2-(Am nonet hvD- 4-f | uor ophenoxy ) -
follow. 11 j ndazol - 1-yPet hanol (79A). (Met hod B) [00197] To a
0020150/ Ut TR Wérds "comprise,” " ising,” "include,” "i ing," " "
[ F5-f.I uor o- 2- (1 - (.Z-Phyd’r p)%?/lg ﬁ)s/lln)gl I—ll?iCIr?g%zoln-mé?dmg’ and m‘fludes
when useds iy )thisnsrssificetipe g i ghe SolbBvingotlyingm dreNirgemdedo© specify the
' [ 0
presenct s Hai TR R Ty SRAPT g ooyt B bl preciude the
presence ggaddgironnal os¢ ior meoref gther3featres .intkgas| nbmponaits, steps, or groups
gsaturat ed Na CO8 (15 nL) was slowy added and the
m xture was stirred for 75 mnutes, during which a
fine solid formed. The reaction m xture was filtered
thru GF/F and the cake was washed with MeOH (20 nl).
The filtrate was concentrated to about 15 nL under
vacuum isopropyl acetate (20 nL) was added, and the
m xture was concentrated. To the concentrate was added
i sopropyl acetate (20 nL) and the m xture was stirred
for 5 mnutes. The phases were separated, and the
organi c | ayer was washed with 10% brine (20 ni).
Ctric acid (0.1 M 20 nlL) was added and the phases
wer e vigorously m xed. The organic |ayer was renpved
and the aqueous was washed with isopropyl acetate (20
m.) and EtQAc (20 nlL). To the aqueous | ayer was added
i sopropyl acetate (20 nL) and 50% NaOH ( 1 nlL) was
added. The phases were vigorously m xed and the
aqueous was renoved. The organic was washed with 10%
brine (20 nmL), dried over Na SO and concentrated to
850 ng (85% . Exanple 8 Pheny |
S-tert-butyl-1-p-tolyl-lIH Pyrazol -S-yl carbamat e
[00198] To a solution of .
3-tert-butyl-Il-p-tolyl-IH pyrazol -5-am ne (102.9 g,
448.9 mmol) in EtOAc ( 1 L) at 10.9 0C was added a
NaOH solution (2.5 Mo 269 nL), and the

thereo



bi phasic reaction m xture warnmed to 15.9 and then
stabilized. Phenyl chloroformate (98.4 g, 156.5 mmmol)
wormasdedl i n one portion and the tenperature POBFES1007/002272
25.5 and then stabilized. The ice bath was renoved and
the reaction was nonitored by HPLC. After 1 hour an
additional 25 nL of 2.5 M NaOH was added. The reaction
m xture was stirred overnight, and then diluted with
Et OAc (200 nl). The organic Phyer was washed with
r.ing. .L) dried over Na SO (200 g) and concentrated
Wh?qugﬁé}ﬁ?&lfoo to 500 nL of Et OAc. The concentrated
solution was warned to 60 OC. After the solids had
di ssol ved, hept ane éﬁ L) was slowly added, during
Lo whi ' commmyediygyigithe Kopapladi i rring for 30 minutes the
solid was collected via filtration ‘and the cake was
washed with 400-500 nmi of heptane.” The dake was dried
in a vacuum oven at anbikent tenperatunge toyyield 156.9

cbA3) d 7.39 - 7.31 (
(br s 2H)5 6.96 (br s.
3H), 1.34 (s, 9H). Exa

Iyl -1 H pyra2ol -5-yl'V3- (5 fl uoro-2-(" W-(4 .
2- hvdr oxyet hyl ' ol -5- yl oxyl benzvPyrea (72):
[00199] To a ™ 1 | ution of

2-(5-(2-(am norT%et h -4-f| uor ophenoxy) - | Hi ndazol I -

yl)ethanol (71.65 g, 237 mmol) in DVA (350 niL) was
added a DMVA (35 Hsol ution of phenyl : '
3-tert-butyl-I-p-tolyl-IH pyrazol -5-yl carbamate (80.5
g.230 mmol ). The tenperature rose to 18.4 0C and

or aphappaqentigallyrgreeptablesspitihergel. r enoved and the reaction
was stirred for 2 hours. An additional portion of
2- (5-(2-(am nonet hyl ) - 4-fl uorophenoxy) -1 H ndazol -

2. 1- A prasebafisithevprepatidied ofadonipeuné as tiefimedimsclaini t.rwlich

con%Qﬁe@ hours. The reaction mixture was partitioned :

etween i sopropyl acetate (1.6 L) and water (2.4 L).

Thdahqueoasplirgye compsuridnifvadularid t he organic | ayer
was washed with 0.5 N NaOH (2.X 2.4 L) and then
saturated brine ( 1 X 2.4- L).} The organic |ayer was
dried over Na SO4 (300 g) angFtqncentrated to yield
110.8 g (86.6% . [00200] Theg egoi description is

considered as illustrative on of"thé principles of
the invention. Further, sjnhcegnunerous nodifications
and changes wi || be r#ag apparent to those skilled
inthe art, it is not,de ed to limt the invention

descri bed above. Accor

to the exact construcgi on andprocess shown as
i ng}l?y, all suitable
nodi fi cati ons and equi val efit s
11

or a salt thereof, in which P’ represents a hydrogen atom or a hydroxyl protecting group,

with a compound of formula ITI

H :
Z. N _N_
Iate
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20
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may be resorted to falling within the scope of the
invention as defined by the clains that follow

W 00204964dhe words "conprise,” "conprising," "Porusme7/02272
“including,” and "includes"” when used in this
specification and in the followi ng clains are intended
to specify the presence of stated features, integers,
conponents, or steps, but they do not preclude t he
presence or addition of one nore ot her features,
i nt egers, conponents, steps,_.Or groups thereof.V%at IS
clainmed is: 1. The conpoundjﬂgving the Formula | : |

in whicheZ pépaesameed ldatilg gtoas, o Mhakdreespahdink hescSahate;or A

pro ess f%r the preparation of a conpound as defi ned

) ai equcipgiagomponpd o§ fgmuiaIVeoupl i ng a conpound
of formula Il Il or a salt thereof, in ich P1
represents a hydrogen atom or a hydroxyli_protecting
group, with a conpound of fornula I111 whi ch Z

represents a | eaving graoup,
i socyanate; or (b) redd
IV wherein Re represe
of -an al cohol ; foll owedygy
group and, if desired, florming a har tically
accept abl e sal i A~yphar maceut i cal conpgsi tion,
conpri si ng a'%@ o of claiml and a
pharmaceuti cal Ny ace€ptable carrier or difuent. 4. A
compound according to claim1for use as a nedi canent.
5. The use of a und according to claim11 in the
manuf act ur e of medi canment for the treatnment of a-.
ki nase-nedi ated condition in a manmal

v

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

or the co pbndi ng

hyd{pgenﬁato W of a residue
pret ecti ng

followed by removing any protecting group and, if desired, forming a

pharmaceutically acceptable salt.

3. A pharmaceutical composition, comprising a compound of claim 1 and a

pharmaceutically acceptable carrier or diluent.
4. A compound according to claim 1 for use as a medicament.

5. The use of a compound according to claim 1 in the manufacture of a medicament

for the treatment of a kinase-mediated condition in a mammal.

6. The use according to claim 5, wherein said kinase-mediated condition is
inflammatory disease, autoimmune disease, destructive bone disorder, proliferative

disorder, infectious disease, viral disease, or neurodegenerative disease.

7. A method of treating a kinase-mediated condition in 2 mammal, comprising

administering to a mammal a compound of claim 1 in an amount effective to treat said

kinase-mediated condition.
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6. The use according to claim5, wherein said
ki nase-nedi ated condition is inflammtory di sease,
wa@niogiosaswne di sease, destructive bone di sorderPCT/US2007/002272
proliferative disorder, infectious disease, vira
di sease, or neurodegenerative disease. 7. A nmethod of
treating a kinase-nediated condition in a manmal ,
conprising admnistering to a mammal a conpound of
claim1 in an amount effecti% to treat said
ki nase- nedi.at.ed.candi.ti on. 8.,.The net hod .of ¢l.aim7,
8. teiaf o elaimon WHEA S KB Re R Sondiiien afigmpmatory
diseaes aatdemmAkik Qi seatY) desthiias Bonel Bbrdee] préBIRARR disorder, infectious
) disordg&, proliferative disorder, infectious disease,
disegse, yiralfiseaseor nrurgrlegrraliendSedsPve di sease. 9. A :
conpound of formula Il Il or a salt thereof, in which
P1 represents a hydrogen atom or a hydroxyl protecting
9. gr dupompoundrofEpslad of forrula IV rv wherein Rc
represents a hydrogén atom or ga resi due of .an-al cohol .
11. The -use of a prodrug of ajconpound according to
claiml in the manufacture @ nedi canent. for the
treatment with a conpound ac claim1l1l of a
ki nase- medi ated condition in 3 | ?12. Use as

.clainmed in claim11, ergl n _vhe prodrug is o
2-(5-(2-((3-(3-?er"pfut /?- tolyl-
-ryrazol - 5-yl ) urei do) -4-fl uorophenoxy)-1//-inda

zol -1 -yl)ethyl dihydrpgenphosphate, or a .

phar maceliti cal | y.accep abI%1saIt thereof. 13. The use
according to claim11 or & aimi12, wherein said

ki nase- nedi at ed condition isHinflammatory disease,

or a3kt HTBINE, Hhipas qepr@?éﬁ% %%&& %813 g&grll di Bg‘:ﬂ%\%ﬂ parlotecting group.

proliferative disorder, ect seas

di sease, or neurodegenerative disease. 14. ‘A net hod of
IO.tr%Ei)BgognA(BPﬁ) o ﬁ}at ed _cqnditi on in a mammal wth

a conpound according to claim1, conprising

adm nistering to a mammal a prodrug of

claiml1 in an anmount effective to trea

ki nase- nediated conditidh. 15. The nef

wherei n sai d ki nase-nediat ed conditi o

di sease, autoi nune diégaﬁ , destructivd

di sorder, proliferatiwg_dj '

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

11. The use of a prodrug of a compound according to claim 1 in the manufacture of a

medicament for the treatment with a compound according to claim 1 of a kinase-mediated

condition in a mamimal.
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di sease, viral disease, or neurodegenerative disease.
16. The nmethod of claim 14 or 15, wherein the prodrug

WO 300208%4¢ 2- ((3-(3-/er/-butyl -1 p- PCT/US2007/002272
tolyl-1i7-pyrazol-5-yl)urei do)nethyl)-4-fl uorophenoxy)
-1 Hindazol -1-yl)ethyl dihydrogenphosphate, or a
pharmaceutical ly acceptable salt thereof. 17.
2-(5-(2-((3-(3-rer/-butyl-1- -
?-tolyl -1 H pyrazol - 5-yl ) ur ei #0o) net hyl ) - 4-

fl yorophenoxy).-1 . -indazql -1.-yl)ethyl .
12 di %z&é X ek, Lo rﬁiﬁﬁ#&@@%{% i§ 2r(SyCa R Prraprtwtyl-1-p-
tolyﬁaHtpﬁaﬁéleslnyuﬂédo)ﬁaemﬂ):tf&mofr@fshehhﬁy)omnﬁ&ﬁfdl-q Dy1dth
.. conpound as defined in claim 17, which conprises
dihydrersapbesnhats. o5 2 phavngssuticpllyacqenteblegaltthasef, m 1. 19.
A pharmaceutical conposition, conprising a conpound of
claim 17 and a pharmaceutically acceptabl.e carrier or
13. di I'Theruse aggordifgstomigioetkondsin dRngheminciadd kindse-wiediatedh
2o S g | . substituted wth.on
condiiof iR S0UB, RS HapHehLILER ) ifer,
prolifhesatiye desssderpinfedtmiundBeasth eirel dissae tbrawopmaicpendktive disease.
formula (11) has been prepared by the nethod
conprising: (i) reducing a conpound of formula (V) (V)

14. i n ahhethoB2f meptins £ Rimsdytdgancaidiforittd Msimal with a compound
ti ¢ hydrogenation

acc%"éﬁ%ﬁtﬁc&q& g:c%%r{s%de catal P afpampmal gpredrug of 2 compound of

claiRONMpoa i 8fintfFrodtiléitd trdat bhild KiRaselthedlald BRABSANt S an
‘unsubstituted or substituted aryl oxy group.

15. The method of claim 14, wherein said kinase-mediated condition is inflammatory
disease, autoimmune disease, destructive bone disorder, proliferative disorder, infectious

disease, viral disease, or neurodegenerative disease.

16. The method of claim 14 or 15, wherein the prodrug is 2-(5-(2-((3-(3-tert-butyl-1-
p-tolyl-1H-pyrazol-5-yl )ureido)methy1)—4-ﬂu6rophenoxy)- 1H-indazol-1-yl)ethyl
dihydrogenphosphate, or a pharmaceutically acceptable salt thereof.

17. 2-(5-(2-((3-(3-Tert-butyl-1-p-tolyl-1 H-pyrazol-5-yDureido)methyl)-4-

ﬂuorophenoxy)-lH;indazol-l -yDethyl dihydrogenphosphate, or a pharmaceutically
acceptable salt thereof.

18." A process for the preparation of a compound as defined in claim 17,

- which comprises phosphorylating a2 compound as defined in claim 1.

19. A pharmaceutical composition, comprising a compound of claim 17 and a

pharmaceutically acceptable carrier or diluent.

20. The process according to claim 2, wherein Z is.an aryloxy group optionally

substituted with one or more groups selected from F, Cl, Br, and NO,.
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21. The process of claim 2, wherein said compound of formula (IT) has been prepared
by the method comprfsing:
(i) reducing a compound of formula (V)
F

. CN
.o
N\
N .

OP?
5 ' V)
in which P? represents hydrogen or a hydroxyl protecting group, under catalytic

hydrogenation conditions or in the presence of nickel boride.

22, A compound of formula I1I

10
I
in which Z represents an unsubstituted or substituted aryloxy group.



