| KINASE | NHI Bl TORS AND METHODS OF USE THEREOF [ 0001] This application
clainms the benefit of United States provisional patent application
nunber 60/ 763,712 filed 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 inhibitors,

phar maceuti cal conpositions containing the inhibitors, and nethods
for preparing these inhibitors. The lIcinase inhibitors of this
invention are useful for the treatnment of inflammtion,
osteoarthritis, rheumatoid arthritis, cancer, autoinnune diseases,
and ot her cytol ci ne-nedi ated di seases, 2. Description of the state of
the art [0003] A nunber of chronic and acute inflamuatory condition g
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upstream Kl nase I n respons
the signaling pathway that regulates the synthesis and production of pro-inflammatory

cytokines such as p38.

[0004] P38 (also known as CSBP or RK) is a serine/threonine mitogen-activated
protein kinase (MAPK) that has been shown to regulate pro-inflammatory cytokines. P38
MAPK was first identified as a kinase that becomes tyrosine phosphorylated in mouse
monocytes following treatment with lipopolysaccharide (LPS). A link between p38 MAPK.
and the response of cells to cytokines was first established by Saklatvala et al., (Cel/, 1994,
78:1039-1049), who showed that [1-1 activates a protein kinase cascade that results in the
phosphorylation of the small heat shock protein, Hsp27, probably by mitogen-activated
protein activ_ated 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



variety of cellular stresses, including exposure to UV radiation and
osnoti c shock, and the identity of the kinase that directly

pl i osphoryl ates Hsp27 was confirnmed as MAPKAP | ci nase- 2 (Rcnse,
J., et at, Cell, 1994, 78:1027-1037). Subsequently, it was shown that
p38 MAPK was the nol ecul ar target of a. series of pyridinylimdazole
conpounds that inhibited the production O TNT from LPS-chal | enged
huMan i nonocytes (Lee, J, et al., Nature, 372:739- . 746): This was
a key' discoVery and has led to the devel opnent of a nunber of
selective inhibitors -of p38 MAPK and the elucidation of its role in
cytoki ne signaling. [0005]It is now kgown that nultiple forns of p38
MAPK (a, 13,1, 8), each encoded by a separate gene, formpart of a
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fibrosis. inhibitor of Abl and is cwrently used to treat CML patients (V. Emgl J Med., 2001,
344:1031-1037). This drug has become the standard of care for this deadly disease and is
also being looked at in a variety of other cancer settings including gastrointestina'l stromal
tumors (GIST). '

[0007) There is evidence that fibroblasts respond to the growth factor protein TGF-

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.



3 [0008] TEK (al so known as Tie-2) is another receptor tyrosine

| ci nase expressed only on endothelial cells which has been shown to
play a. role in angiogenesis. The binding of the factor

angi opoietin-1 results in autophosphorylation of the kinase donain of
TEK and results in a signal transduction process which appears to
medi ate the interaction of endothelial cells with peri-endothelial
support cells, thereby facilitating the maturation of newly forned
bl ood vessels. The factor angiopoietin-2, on the other hand, appears
to antagoniie the action of angiopoietin-1 on TEK and disrupts

. angi ogenesi s (Misonpierie et al., Sgience, 1997, 277:55-60): Tie2
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di sease nodels. Inhibitors of p38 MAPK show positive effects in a
nunber of standard ani mal nodels of inflammtion. including rat

col I agen-i nduced arthritis (Jackson, LI.., et al., J. Pharmaeol. 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-i nduced paw ederma in the nmouse (Nishikori, T., et al.,
Eur. .1 Pharm, 2002, 451:327-333). Ml ecules that block the function
of p38 have been shown to be effective in inhibiting bone resorption,
i nfl ammation, and other i mune and inflammation-based pathol ogies in
t hese ani mal nodel s. [0014] Thus, a safe and effective kinase
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one aspectys:370&75)) BRI 4l AViGEH-aSK/PORD YBEvaBavR NGt the ER@I] 2996,
15:1914-1923), neutrophils and IL-8 {Albanyan, E. A., et al., Infect. Immun., 2000, 68:2053-
2060} macrophages and IL-1 {Caivano, M. and Cohen, P., J Fnmunol., 2000, 164:3018-
3025), and smooth muscle cells and RANTES (Maruoka, S.; et al., Am. J. Respir. Crit. Care
Med., 1999, 161:659-668). The destructive effects of many disease statés are caused by the
over production of pro-inflammatory cytokines. The ability of p38 inhibitors to regulate this

overproduction makes them excellent candidates for disease modifying agents.

[0013] Known inhibitors of p38 MAPK are active in a variety of widely recognized
disease models. Iphibitors of p38 MAPK show positive effects in a number of standard
animal models of inflammation including rat collagen-induced arthritis (Jackson, J.R., et al.,
J. Pharmacol. Exp. Ther., 1998; 284:687-692); rat adjuvant-induced arthritis (Badger, A. M.,
et al., Arthritis Rheum., 2000, 43:175-183; Badger, A. M., et al., J. Pharmacol Exp. Ther.,
(1996) 279:1453-1461); and carrageenan-induced paw edema in the mouse (Nishikori, T.,- et
al., Fur. J Pharm., 2002, 451:327-333). Molecules that block the function of p38 have been
shown to be effective in inhibiting bone resorption, inflammation, and other immune and
inflammation-based pathologies in thesel animal models.

[0014] Thus, a safe and effective kinase inhibitor would .prov:lde 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-



OH [0019] or a pharnaceutically acceptable salt thereof. [0020]. The
conpound may al so be described by the chem cal nane
1-(3-tert-butyl-1-

p-tol yl-1H pyrazol -5-y1)-3-(5-fluoro-2-(1-(2-hydroxyethyl)-1H i ndazol
-5-yl oxy) benzypurea. [0021] It was 'found the conpound of fornula I
has i nproved potency against certain |lcinases. In addition, it was
observed that the solubility of the correspondi ng conpound in which
the NI substituent is replaced with a phosphate ester group of
formula - CH2CH2OPCG3H is several orders of nmagnitude greater than
that of the conpound of formula |I. Thus, the conpound of Formula I
possess a unique position for creating soluble prbdrugs Mor e
Eg;r:)l()ﬁlljlllci% +3¥Fut£dsm(ﬁ]a§rﬁg r&%rfivragveé V%/l%%t]gl ?I}bs taerggtttge? gosmon% t.6 nwﬁns[ a p%zoé
pot ent i rhyleres grouns EAMIHW#P@QGWWQSH@M@%MM OEEaﬁmﬂe%S‘@ﬂndand
138 of Q320948 kiBINIF ot MESHTE Gesphlif e SONTAMRI SO EXRAPD E§dr d
138 of WO 35/018116 do not possesgka p??nary aﬁ%oﬁbl group§tﬁ§{@2an
be deri vatd % &% Pord a predrug..[0022]In addition to _conpound of
For mul a I[‘,’lOltﬁhe I ‘NVig hdsinow batisHund thatl cuﬁlleemqﬂhaavﬁr@qeutcmaﬁjr quuﬁﬂcappaﬁése
salts. &yh}% obRARE ‘Iwgelec@ﬂgﬂé giﬁﬁ%eﬁ’coﬁgl (é‘%\.FJT(\éﬁh ]&Elu(ﬂlq z%qge IJJ{ §ubst1tuent,

pharnaceutlcally accept ab
" phar mac &8¢ # earpf'yaré&'a%lﬁw%w %m SiPqeitiem uérinipge 31%%%3% tohi-d Hgryrazol-5-
conposi t iybgrous. conpati bl e chenlcally and/ or toxicologically with the

ot her ingredients conprls fﬁ# ﬁﬁgbﬁr t he mammal bei ng
treated therewith. [0024] so va e ‘refers an associ ation or

conpl ex d993Ghe or 'ﬂﬁ% @Véﬁoveﬁ?VIdﬁs compgieds ihetsinhifl oae (wrpoaiinegds wide
I nvent i OlkinabkxaBRheS e@'ﬁts S@h U the SnHitidn JrRKBkHO bNoaid@isn, angiogenesis or cellular

- -proliferation. Such compounds have utility as therapeutic agerts for diseases that can be

treated by the inhibition of kinase signaling pathways.
DETAILED DESCRIPTION OF THE INVENTION

[0018] In one aspect, the invention provides a com;.JOLind having the Formula I:
@“ET%’] 9
N
i oy
A
N
L\-—OH
I
[0019) or a pharmaceutically acceptable salt thereof.
[0020] _The compound may also be described by the chemical name 1-(3-fert-butyl-1-
p-tolyl-1 H-pyrazol-5-yl)-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

k.ihases. In addition, it was observed that the solubility of the comresponding compound in
which the N1 subsﬁmen-it is replaced with a phosphate ester group of formula -
CH>CH,OPO;H is several drders of magnitude greater than that of the compound of formula
1. Thus, the compound of Formula I possess a unigue position for creating soluble prodrugs.

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



i nclude, but are not limted to,- water, isopropanol, ethanol,

met hanol , DVBO, ethyl acetate, acetic acid, and ethanol am ne. The
term"hydrate" refers to the conplex where the solvent nolecule is
wat er. [0025] . According to another aspect, the present invention
provi des the use of a conpound of Fornmula | in the nmanufacture of a
medi canment for the treatnment of a |Idnasenediated condition in a
mammal . [ 0026] I n anot her aspect, the present' invention provides a
nmet hod of treating or preventing a kinase-nedi ated condition,

conpri Sing adm nistering a conpound of _Formula | in an anount
effective to treat ‘'or prevent said kipase-nedi ated condition.

[ 0027] Al so provided herein are prodrugs of the compound of Fornmula I.

[3028] | _%egr%MtHg;?@s%uﬁcﬁfﬂW ltéuhﬁﬁﬁbﬁmy_ ?tbﬁilﬁﬂfflfh o7) &ﬂ?ﬁﬂgdﬁf)oumds ofd
physi ol ogi cal, condi tions _or v is to.the speci o u
br o’ a Sarerist o SR BB AR O So SRS P SR SOt OF He
conpound 13§ of WG 2004¥05a1 1codo ma podsess caprimasy dlzain] goup thet calrhegletiyatized to . ...
converti Q%S!E’OXV group into a-group such as, but- not {imted
to, a phggfé{jgt%é ester, hem succi nate, -di met hyl ani noacetate, or
phosphor JPBRY net hylkogddiéem dhydomgpedp of JEormyle] dndke iy RiRRaflsadineides
Del i vety JR@wia€iicallyAREaptabR, salkd of tHeabRERIAS il Qlifatey of diie dvyihoondy arglr BUPS
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sul fate ups. Derivatization of hydroxy groups as
(acyl oxy)id@shy| arithe( plioydeoSopymtabaphicadly haccentablg cindicates. Fat Aksy Fubgieatspohay
be an al kyl c&StAr isORiRABk | eRidRBt bidAre@xitbloBicAOWRR thé GiHef inGedidiind

not limted to, ether,  am r&g}ﬁ%}r%d car%%xél |*ct‘%cd1 functionalities, or -
wher e t heORBYEA BHRIFO PR agETY) PE8E Br e I8%EY i bed above, are

al so encqogmaysed. Lriodwatg’ raffes tthias dsyqpitian @r 'cdmpleridfechei a1 BoreMudvent =
Chem , 19;8&“%8“&%% cc%\%;g)%nf RE G InbebAMPE:Ghplel dNOIWAS ERRLAE ORALs Of

t he hydrogen atom of the al cohol group with a group such as .(Cl-
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1- net hy 1-abdicGicidCanddtimpmynliax y)iettéyn “hydrate” refers to the complex where.the solvent
(C1-Co) al kqx ar botglyl oxynet hyl , N- (C1- C6) al koxycar bonyl am nonet hyl , suc
ci noyl, ( E%ge) afvﬁahoyl , a-am no(Cl -CQal kanoyl, arylaeyl and

a- am noacP¥25l or ccAesntding ey poder FERFSANS Profink irvestnPOYidey Hientss f| 2

group is doRgeRRANGTaihta $6h a6teauftam dfhemandaeat oy tRafuindehnr 4 kiafseno
aci ds, P( 0% q% 2 .{iP(,O) o(cCl -106) al kyl) 2-or -glycosyl (the radical
resul ti nd™PH CRESPERSY t a hydroxyl group of the hemiacetal form

of a car bio#aslr at e)In §RELOpTHeey dicopresent yentivnrgovidesah sneed fJipReting of he
present i ﬂ%ﬂﬂﬁﬁ%&ﬂe@ﬁ&d%ﬁﬁ&@comﬁﬁéﬁg administering a compound of Formula X
in an amount effective to treat or prevent said kinase-mediated condition.
{0027 Also provided herein are prodrugs of the compound of Formula I,
[0028] . A ';prodrug“ is a compound that may be converted under physiological
conditions or by solvolysis to the specified compound or to a salt of such compound.
[0029] The free hydroxy group of the compound of this invention may be derivatized
as a prodrug by converting the hydmxf group irto a group such as, but not limited to, a
phosphate ester, hemisuccinate, dimethylaminoacetate, or phosphoryloxymethyloxycarbonyl
group, as outlined in Advanced 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 limited to, ether, amine and carboxylic acid functionalities, or
where the acyl group 'is an amino acid ester as described above, are aiso encompassed.

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



of a prodrug of a conpound of Forrmula | in the manufacture of a

medi canent for the treatment with a conmpound according to claim1 of
a |l cinase-nediated cbndition in a manmal . I n one enbodi nent, the
prodrug is a phosphate prodrug. [0031]In another aspect, the present
invention provides a nethod of treating .Or preventing a .

ki nase-nedi ated condition in a manmal with a conpound of. Formula I,
conprising adm nistering to mammal a prodrug of a conmpound of Fornul a
| in an amount effective to treat or prevent said kinase-nedi ated
condition. In one enbodinent, the prodrug is a phosphate prodrug.
[0032] I n accordance with another aspegt, therefore, the present

i nvention provides 2-
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[0035] A "pharmaceutically acceptable salt," unless otherwise indicated, includes

ga]ts that retain the biological effectiveness of the corresponding free acid or base of the
specified compound and are not biclogically 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, FExamples of j;harmaceutically
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,
dihydrogenphospbates, metaphosphates, pyrophosphates, chlorides, bromides, iodides,

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



conpound of this invention nmay include nore than one acidic or basic
noi ety, the conpounds of this invention may include nono, di or
tri-salts in a single conpound. [0036]If the inventive conpound is a
base, the desired pharnmaceutically acceptable salt nay be prepared by
any suitable nethod available in the art, for exanple, by treatnent
of the free base with an acidic conpound, for exanple an inorganic
aci d such.as hydrochloric acid, hydrobromc acid, sulfuric acid,
nitric acid, phosphoric acid and the like, or with an organic acid,
such as acetic acid, maleic acid, succinic acid, mandelic acid,
fumaric acid, malonk acid, pyruvic acigd, oxalic acid, glycolic acid,
salicylic acid, a pyranosidyl acid such as glucuronic acjd or
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[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



[ 0041] According to anot her aspect, the present invention provides a
process for the preparation of a conmpound of Fornmula | or a

phar maceutical ly acceptable salt thereof, which conprises:

(a) coupling a conpound of fornula Il 1 lo or a salt

t her eof ,

in which Pi represents a hydrogen atom or a hydroxyl

protecting group, with a conpound of formula IIl ifi- in which Z
represents a | eaving group, or the correspondi ng i socyanate; or
coi reduci ng a conpound of formula IV 1V

9

replaced by an atom having an atomic mass or m'ass number different from the atomic mass
or mass number usually found in nature. Isotopically labeled compounds of this invention can
generally be prepared by following procedures analogous to those disclosed in the Schemes

and/or in the Examples herein below, by substituting an isotopically labeled reagent for a

. non-isotopically labeled reagent.

SYNTHESIS OF COMPOUNDS OF THE INVENTION
{0040] The compounds of this invention may be prepared by synthetic routes that

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

{0041] According to another aspect, the present invention provides a process for the
preparation of a2 compound of Formula I or a pharmaceutically acceptable salt thereof, which
comprises:

(= coupling a compound of formula IT
F

NH,



wherein Re represents a hydrogen atom or a residue of an al cohol;
foll owed by renoving any protecting group and, if desired, formng a
phar maceutically acceptable salt. [0042] Exanples of conveni ent
hydr oxyl protecting groups represented by Pl include cyclic
hem ketal s, such as tetrahydro-211-pyran-2-yl. [0043] The | eavi ng
group represented’ by Z may be, for exanple an unsubstituted or
substituted hydrocarbyl oxy group, for exanple a hal o(1-6C)al koxy
group, such as 2,2,2- trichloroethoxy, an al kenyl oxy group such as
CH2.--e(ai3)0-, or an aryloxy group optionally substituted, for
exanple, with one or nore groups selected fromF, Cd, Br, and NO2- .
Particular values for an optionally substituted aryl oxy group include
phenoxy, 4- chi 9EQPhRRBR YR whichPdIgREeRe % hyddbgéd atomapheiyaoky! protecting
4-ni tr ophenoxy.. and 26nidto£._p b nexy. In a. particul ar enbodinent, Zis
 phenoxy. F9P: YO024PTPORas” Been*round that conpound IV can
-advant ageously be isolated-in good yield and high. purity wi thout a
chromat ogr aphy step when Z of. conpoupé | is an optionally
substituted aryl oxy group, such as a xy group.. [ 0045] The
coupling of a conpound of fornmula (IIy~@th a conpound of formula
(I'11) when Z is an optionally spybstiitutgd phenoxy group can be
conveni ently performed at a tenpepat k€ between 0 and 100 C, and nore
particul arly at anbi ent tenperatuge. eni ent sol vents include
aprotic solvents such as ethers (for exa t et rahydrof uran or
p-di oxane), DME, .DMSO, or acteonitrile. Fhe~coupling reaction is
conveniently perforned in the presengg of a base such as a tertiary
am ne (for exanple, triethylam ne or DVA). [0046] Parti cul ar - val ues of
Re when repr e¥eyhighZ piprosepiaicaning gpvra i Bf eSHeIonRE IS 6C) al koxy
groups, such ag ethdcing {Qopdnlleicanadvnds of the fornmulas (I11) and
(1V) are believed to be novel and are

F

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

followed by removing any protecting group and, if desi:re&, 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 wvalues for an optionally substituted aryloxy group include phenoxy, 4-

chlorophenoxy, 4-bromophenoxy, 4»ﬂuor0pi1&_noxy, 4-nitrophenoxy, and 2-nitrophenoxy. In
a particular embodiment, Z is phenoxy. ' ’



provi ded as further aspects of the invention. [0048] The conpounds,
of, formula (M when Z is represented by an optionally substituted
aryl oxy group are also believed to be novel and are provided as
further aspects of the invention. [0049] 1 n another aspect, the
present invention provides a process for preparing a phosphate
prodrug of the compound of Formula I, That is,
2-(54243-(3-tert-butyl- 1

-p-tolyll H pyrazol -5-yl)ureido) et hyl ) -4-fi uorophenoxy) - 1H i ndw ol -
yl')ethyl di hydrogenphosphate, or a pharnaceutically acceptable salt
thereof, which conprises phosphoryl atj ng

143-tert-butyl-1-p-tolyl-1H pyrazol - 5- yl)-3-(5- f1 uor o- 2- (1-(2-hydroxy
e:] hyl %1 1&&414 dazolit basybeex Youae Aizy koiicaad 1V lbaiﬁatﬁﬁﬁtﬁgegbﬁi EQfsola{ce%@%c;E'ie
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provl ed as er aspects of the invention.

[0048} The compounds of formula (IIT) when Z is represented by an .optionally
substituted aryloxy group are al'so believed to be novel and are provided as further aspects of
the invention.

10049] " In another aspect, the present invention provides a process for preparing a
phosphate prodrug of the compound of Formula I, that is, 2-(5-(2-((3-(3-tert-butyl-1-p-tolyl-
1 H-pyrazol-5-yl)ureido)methyl)-4-fluorophenoxy)-1 H-indazol-1-yl)ethyl
dihydrogenphosphate, or a phamiaceutically acceptable salt thereof, which comprises
phosphorylating 1-(3-tert-butyl-1-p-tolyl-1 A-pyrazol-5-y}-3-(5-fluoro-2-{1-(2-hydroxyethyl)
-1H-indazol-5-yloxy)benzylurea, or a sait thereof. ‘
[0050] The phosphorylation acecording 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 alky! or aryl groups on the phosphate product by hydrolysis or catalytic hydrogenation.
10051} For illustrative purposes, Schemes 1 and 2 and the Examples illusirate
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.



79 8074 Scheme 2 [0052] The nitrile reduction of compound 77 as shown
in 2 requires high concentrations of acid (e.g., He! or acetic acid)
to mnimze diner formation. However, higher concentrations. of acid
can al so cause hydrolysis of some of the ester conpound 78 to the

correspondi ng acid. Schene 3 illustrates an inproved process for the
preparation of the conpound of Formula I, which reduces formation of
the dinmer and acid inpurities. Schenme 3 [0053]Schene 3 illustrates a

nmet hod of reducing the ester group of conpound 77 to the
correspondi ng al cohol prior to reduction of ‘the nitrile group to

. provi de conmpound 79A free of acid inpurities and with m ni num
formation of dinmer inpurities. [0054] More specifically, conmpound 77
can be reduced in a stepwi se fashion, in which the ester group is

reduced with sodi um borohydride in a suitable ent to provide the
correspondi ng al cohol compound 78A. Th n|tr|Ie up of _.c np und 78A
is then réagged Eﬂﬁﬁ&*sta rd ecatabyti clbydr oged2tion. ﬁ%?h

usi ng ni ckelsboride' in a i 4bl e Drgan|0msdfveﬁﬁw®ﬂ provi the

correspondi ng net hyl anlne gonpound 79. 4. & 0055] Thé route showa in
Schenme 3 offers' several advantages over-the routes shown in Schene 2
for the formation of the conpound of Formula I. Using the routes

shown in Schene 3, the reduction qf.ihe nitrile gro an hgl e
per f or rred ‘W@‘ff gher rat RESDf ,e_wdvant agg Epust y
N

|owers the anount of dirtier" Trpuf fEY t hat for addi ti off® t he
route shown in Schene 3 assoi ds the use of sodi um bosohydride in the
final step, thereby avoiding additional .purification steps to renove
residual boron inpurities fromthe final pkgauﬁt Therefore, by
including th oglun1borohydr|d ction stefrdarlier |
reaction g r estrdual Bg?ﬁﬁf pe_gas%§¥qfeﬂnve& ;ﬁ;khe
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steps. In addition, the coupling of the am no al cohol conpound 79A
wi th the conpound 69A can be perforned at | ower tenperatures, thus
inproving the purity of the product 72. Accordingly, the route shown
in Schene 3 enabl es inproved throughput for the synthesis of the
compound of Formula I, and consequently provides an efficient
synthetic route for the production of the conpound of Forrula | that
is nore, anenable to or suitable for |arge-scal e manufacture.

[ 0056] Accordingly, also provided is a process for preparing a
conmpound of forrmula (I1), conprising: [0057] (i) reducing a conpound
of formula 07) oe2 (V) [0058]in which P2 represents. hydrogen or a
hydr oxyl protecting groeup, under cathytlc hydrogenation conditions

or in the presence of nickel boride 40059] Referrgng to step, (i),
hydrogenagion catal ysts include ansf™y suitable p IIadiq%l..-

cat al yst uch as 25688 pall adirfintsudfdr t ed| on_carBo™ | The e
hydr ogen f ake Iacqrquer‘aﬁﬁﬁlc cormdit;-on as by rher
addi tion &f, an acid, 26 OF ewanple H rOQG’THb a pd§ of, with the
addi tion of anmonia. The catal yti c hydrogenation can be carried out
in any suitable solvent systemsuch as an al cohol (e.g., met hanol ,
ethanol, isopreppanol), ester (e.g., ethyls acetate) or ether (efg.;-h
THF) . M xed sgéyents f oe exanpl e alcoh and THF, are al so syifable
for the hydr &ion s e Hydrogen_ e cﬁﬂmgb in the raig
bet ween 100 p5|;—+§g—exanple A |. The T@g@gﬂionm'ﬁigyplmﬁ Iy
performed at a tenperahuwembetmeenmgb 100 C. -[0060] Refw®gtin
step (i), t he®hi ckel boride can be Prepdfed in situ fron1%“trgﬁS|t|on
netal salt, preferably a Ni(Il) salt, and sodi um borol gdride. In a
preferred enbodi ment the nickel boride is prepared from nickel (I1)
chloride asg-8¢di um borohydride, The reaction is.conveniently .
performed in A &ié abl e’ sorﬂéﬁf h as an al cohol (efB(;r anol ,
et hanol , ISObﬁ%DaﬂO|) Theg;gdu bon is typiremi | y perﬁprnedf@t
anbi ent temeEggure. 10061 PA conpeapd%of foryret a (V) #2an . behpﬁgggred
by reducing a conpound of ‘;:j“w ;:;”N
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Scheme 2
[0052] The nitrile reduction of compound 77 as shown in 2 requires high

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

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



formula (VI) 16 (v1) [0062]wherein 113 is as defined for P2, using
any conveni ent ester reducing conditions (e.g., sodium borChydride),
in a suitable solvent such as an al cohol (e.g., nethanol; ethanol,

i sopropanol). [0063]1n preparing conmpounds of this invention,
protection of renote functionalities (e.g., primary or secondary

am ne; al cohols, etc.) of internediates may be necessary. The need
for Klett protection will vary depending on the nature of the renote
functionality and the conditions of the preparation_ nethods. For
exanpl e, suitable am no--protecting groups (NHPg) include acetyl,
trifluoroacetyl, t-butoxycarbonyl (BQg), benzyloxycarbonyl (-CBz) and
9- fluorenyl nmet hyl eneoxycarbonyl (Fnoc). Conveni ent hydroxyl
protecting groups include tetrahydro-2H pyran-2-yl, benzyh,

trial kylsilyl, an al . eed f ok ,Sudh protecti i sf readily
deterninﬁgjgi ona?gzifred i “Yrt.2EAr_a: general CﬁgﬂYipﬂPﬁh of
prot ecti oups amd t thel g e, -see T.eaWW- G e nefléﬂbtectivew@woups
in Organi &_Synthest™ John W/ey 8c Sorf&’ New ork, 1991.
[0064]NETHEbS OF TREATMENT [ 0065] The conpounds of th€ invention- may
be used to treat- di seases nedi ated by nodul ati on-or regul ati on of

protein kinases. Accordingly, another aspect of the invention

provi des net hg of. treating or pmgp nting di seases §§Lconditions
descri bed hereffn Wy @gjﬁlm sterin ﬁ“n@gyal suc 3‘nmgggm
therapeuthE:Ty ef f eetive-anos] f a .coggygund I S i nvengion or

sol vat e, Hbtabollte of*pharspteuti cal | y acceprabl e sal t enheresfmeod n
an anount eff&ttive to treat 8 prévent said disord&. In one

enbodi nent, the nethod conprises admnistering to a mamal -a conpound
of this invention in an anount effective to inhibit one or nore

ki nases. [0066] "effective anpopunt” refers tdg an ano of conpound
t hat, when adnl stgred to ag | in need uehyt reatment, is
suff|C|ent o ect. treatnémﬁ:§0ﬁua di sease _s&edi af ed~ y the act|V|ty
of one or protein Ki as P38 KNAPI C, an he
od - TOA . . HO 72
Scheme 3
100531 ' Scheme 3 illustrates a method of reducing the ester group of compound 77 to

the corresponding alcohol prior to reduction of the nitrile group to provide compound 79A
free of acid impurities and with minimum formation of dimer impurities.

[0054] More specifically, compound 77 can be reduced in a stepwise fashion, in
which the ester group is reduced with sodinm borohydride in a suitable solvent to provide the
comresponding 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 L 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
toute 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



17 associ ated |ci nase-nedi ated events such as cytoki ne production.
Thus, for exanple, a therapeutically effective anount of a conpatind
of this invention or a salt, active netabolite thereof, is a quantity
sufficient to nodulate, regulate, or inhibit the activity of one or
nore protein kinases such that a disease condition which is nediated
by that activity is reduced or alleviated. 100671"Treating" is
intended to nean at least the mtigation of a disease condition in a
manmal , such as a hunman, that is affected, at least in part, by the
activity of one or nore protein kinases. The terns "treat" and
"treatnment” refer to both therapeutic treatnent and prophyl actic or
preventative measures, wherein the oﬂfect is to prevent or slow down

(I essen) s@gs. lmd@ﬁﬁ&]edw REWEhObAAE Sino GBI BoRoutll P84 UK thekOhpRIERIRES
or desiredq clinic I result |nclude

of this |nv f|C|aI

but oro (Bt o7 FREDEEE: B Jour CoPSERGR B SpROVBRIDS a1 i c R, T2
ext ent ofAccdirdiegigcthe satu&lmhwaz @dSchéme 3 endbbds mpros&lmrmgghpat Bt éheafmnibiésiagse,
del ay or 434 %)Mgﬁ'&doéf #%lnﬁﬁ iemﬁrc%%egée%ggﬁmvﬁﬁéghﬁ Qﬁﬁ}ehﬁ)g}n%hco%lu* | Al kN

of the diseasg state, em Ssi art or t
whet her gefdetionsf e Gﬁmm@%&raslaé that {3 mere, m&bieda AT witatde ﬁaééaﬁge-scale
prol ongi Agmgkdtreval as conpared to expected survival if not rece|V|ng

t r eat men hose |n n e those al read he
Coma 1 olosd"Ooe A REREOhrd SER0ET R st bl Rne n e stk o
di sor der (&) cerpgsisingi n whi ch the condition or disorder is to be

prevent egpps 681Tq§ﬂ@ggyggmg&m FSorpamidnaf this invention
adm nistered to a mammal w || vary dependlng upon factors such as the

particul ar conpound, disease condition. i nd its severity, the identity

(e.g., weight) of the mammal in need reatment, but can
nevert hel ess be routinely determ ned skllled inthe art.
' 10069] As used herein, the term re?ers to a warm bl ooded

ani mal that has or is at risk of”dg oplng a di sease descri bed
herein and includes, but is not hi ed to, guinea pigs, dogs, cats,
rats, mce, hansters, and primates, including humans. 100701l n one
aspect of this invention, the ounds of this invention or

pharmaceutical salts thereof nmay be fornulated into pharmacetitica

conpositions for admnistration to afmal's or humans to treat or

prevent awsﬁinasemmsdﬁaieﬂngmndﬁiH@&mg&hermemﬂt:@im&&gﬂﬁgq&amgmmhr

condi ti opy del eteri ous
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i nf | anma ne St ructi

di sorder é‘%{%?co#é? era Ohs g EL gng‘e ragélh eaéltalbldi.lt%r ?f‘amgféas%gl o \E}cleg'éﬁmd) or
di sease, Mt B}e@éfh@mew%m«émarﬂam ﬁ@ﬂ%@lbgb@@pﬁtowap bH wmied @yt in apgsuitable

I[ ggrllj!jgnﬁcgﬁmaﬁsw sﬂh%@&ﬁ%&oﬁ‘ﬁll ©h., thﬁ@laﬁfg‘@ﬁﬂ eigop%paﬂﬂ?\é@t@lt eds., ethyl
pancreat {11 at‘e) %5 gtP?{ Ch Zﬁ:)ér e‘géc’lvcn 1] R e@cﬁ#‘?leff‘g F §‘§‘l RS f’lg% gitable

syndr o nefor the hydrogenatton step. Hydrogen pressure can be in the range between 25 to 100 psi, for

’.'D

example 40 psi. The reduction is typically performed at a temperature between 20- 100 °C,
[0060) Referring to step (7), 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,
isopropanol). The reduction is typically performed at ambient temperature.,

[o061] A compound of fbrmﬂa (V) can be prepared by reducing a compound of

formula (VI)



[ 0072] Aut oi nmrune di seases which may be treated or prevented incl ude,
but are not limted to, gloneral onephritis, rheumatoid arthritis,
system c | upus erythematosus, scleroderma, chronic thyroiditis,
Graves' disease, autoimune gastritis; insulin-dependent diabetes
mellitus (Type 1), autoi mune henol ytic anem a, autoi mmune

neut ropeni a, thronbocytopenia, atopic dermatitis, chronic active
hepatitis, mnmyasthenia gravis, nultiple sclerosis, inflammtory bowel
di sease, ulcerative colitis, Crohn's disease, psoriasis, or graft vs.
host di sease. [0073] Destructive bone disorders which nay be treated
or prevented include, but are not linited to, osteoporosis,
osteoarthritis and nultiple nyel oma- related bone di sorder.

[ 0074] Fi brotic di seases which may be treated or prevented include,

but are not Iimted to, idiopathic pulpesary fibrosis, kidney and
l'iver fibrosis. [0075]Proliferative di §eages which may be treated or -
prevented include, but are not |imted tio, @tute M/el ogenous

| eukem a, chronic nyel ogenous | eu i Ghet astati c nel anona, Kaposi's
sarcong, rryelodysplastic'syndrorrt!,l.N i pl e nyel oma, astrocytonm,
bone cancer, brain cancer, breastjcancer, colorectal cancer, gastric
cancer, gliom, glioblastong, tifornme, head and neck cancer,
hemat ol ogi cal cancer, hemat opoi és®s di sorders, interstitial |ung

di seases, kaposi.'s sarcomm, |ynphocytyg | eukem a, nel anoma, nyel oid
| eukem a, non-small cell |ung cancer, ovarian cancer, prostate
cancer, sarcoma, skin cancer, small cell lung cancer, and stonach
cancer. Qobal pat | eien Rhisehddand fre P, ugiag et donvdnistestch sxlacionediionng
bone marrQwy LIARs B&@ﬂ;&a@ﬁb)omah&qt?l@ls&l@én?g&ah%%n dicaiRASES, el anhie
treated or prevented incltde, but are not limted to, sepsis, septic
shock, aﬂ&WSﬁFﬂ%ILOS|s [0077] Viral diseases which may be treated or
pr event ectohml ude Int}idefpaﬁﬁ@cdﬁquhdsrdfttéfhnfrﬁ)ﬁo@,qmﬁte:ﬁhﬁ!pﬁieﬁbfesﬁmdﬂb&ﬂhibon
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may be t resad @asth ppestienyabivapy depprdinemibr e of the remete fyatiapgliphand the
i ncl ude, &uam@fs%fmtpréﬁaﬁhb@dmﬂ:eds t‘ﬂoibﬂrd’ﬂef, sﬁtadle&eﬁx&ﬁpm@arﬂglga&@a (SH-

dlsease ﬁ_ G g t her ﬂﬁﬁ |ve
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[0079] The'® &itfiae ? hoe iRl s B earBEh b S 8RS %nd 9
i schem af ﬂ@mylﬁrwﬁlybnequcarbonyl (Fmoc). Convenient hydroxyl protechng groups include
tetrahydro-2H-pyran-2-yi, benzyl, trialkylsilyl, and acetal. The need for such protection is

readily determined by one skilled in the art. For a‘general description of protecting groups
and their use, see T. W. Greene, Protective Groups in Organic Synthesm, John Wiley & Sons,
New York, 1991.

[0064] METHODS OF TREATMENT

[0065] The compounds of the invention may be used to treat diseases mediated by
modulation or regulation of protein kinases. Accordingly, another aspect of the invention
provides methods of treating or preventing diseases or conditions described herein by
administering to a mammal, such as a human, a therapeutically effective amount of a
compound of this invention or solvate, metabolite, or pharmaceutically acce.pt'a}ble salt
ther.eof, in an amount effective to treat or prevent said disorder. In one embodiment, the
method comprises administering to a mammal a compound of this invenﬁcl)n n 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 treatmment for a

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



stroke, heart attacks, nyocardial ischem a, organ hypoxia, vascul ar
hyper pl asi a, cardi ac hypertrophy and thronbi n-induced pl atel et
aggregation. 19 [0080]In additiOn, the kinase inhibitors of this
invention are also useful for inhibiting the expression of inducible
pro-inflammtory proteins such as prostaglandi n endoper oxi de

synt hase-2 (PGHS-2), also referred to as cyal ooxygenase-2 (COX-2).
Therefore, other "lcinase-nediated conditions" include, but are not
limted to, edenmm, anal gesia, fever and pain, such as neuronuscul ar
pai n, headache, cancer pain, dental pain and arthritis pain.

(0081] The conditions and di seases that nmay be treated or prevented by
the | cinase inhibitors of this inventfon may So be convenlently

or ouped by olies GkokiDgute egen[t Loy o Il pRludiBAl il auelil g be

responsi bl'e | sease Thus, me ase or
conditio ﬁhqra?ewa@seffﬁwwtdo £l ‘E"mpPFids" ﬂag PB’S’&PPW ) aﬁsﬂerneﬂzaéwhte

endot oxenrhaectish Qﬁatﬂqutlﬂﬁcﬁét(ﬂﬁd(nﬁm&é &E@laﬂb ik lisgitedhe raynw@@ebn@& more

i nduced b tequ 1zlits('.?:s)-*.(|s1.1r(]:h ‘th faldfasel IalsI eE L'E:(()) rd on Vfﬁclh 1 m%%a’%g b.goral aeCrﬁ%I l 1%%' uted or

atheroscler03|s nuscle énerati on, cachexi a, atic arthritis,
Reiter' saﬁyvml‘rdorre gout, traumatic arthrltls rubeIIa arthritis,

acute syneugr}is, Girab@lPSs inRARKIE dlehif adedsOrhb nﬁiﬁgﬁﬁ&@@f@aﬁas@c&&ﬁhmﬁa s
di sease. [0083] TNE- ned] ated di seases, or Cond't'gy§5|n0|Ud but are

not |im CdtFPR PREEREEIA: St RATEIh 2 e gt B B GRTY; of e or more
ost eoart Iprattin &ijnageu e ae;rmhl“trtat"s argin'treatiolant’ refert forboth therpadic tt:ieamsnt and

sepsi s, %?Jfﬁl&l&‘cté QPﬁJéven%QQ r@Xdufes %ﬂﬂféﬁl thd B&@Et@@ﬁ%‘i&%ﬁ or ?19\%'d§wn (extH

shock synd one respiratory distress syndronme, cereb
mal ari a, BAPLAITE Iﬁwlﬂlﬁﬁla?lfhﬂ%ﬁ (o8 AiRFaeS FoRPwBaREs of tis|ipyegtions bef}ﬁﬁ?‘ﬂ‘o‘ﬁar y
sar coi SoSksired bliien! reemlaripdlid2bitiafaRs Bjted ©PAlelidBoO6T shipidiny, diginihinems .

host reacfi a i S d

i nfecti o(rzljtf egtgcth@xdlléa%gsresg%%ﬁ <'§11r§L 8& r@&!,fgg s ?ﬂ}é@a%Rgao‘f Hﬂegl[Erse’mﬁancy,
kel oi d f Glsaese ipEgressiom amelieration ?rd?aﬂfﬁfl'iﬂbﬁf theydésRase ' stateg| pach gppission | (whetheri ve
colitis %mﬁlycsre&hl; whiktfer aaehtaaﬂee& i SeRERS wr&%mcéaud@o\ﬂda@bmlongmg

i nfections C nza .and. her pe eterin
Vot e RbRectii i xpiered SrtiE I Aottt ReRneRl oS S aRtdh
limted txgatengufi méudenlﬂféetair@ds vathakedoaditipy qsdlsoc@pm vrell ay thireipring tyhaves,
Vi sna Vi rgyScoRditi i AisoMet dtShose in WIREH @Y bdddstioh Bi é%‘i&r!i&@s'sto bk pleldiehiang

feline i odefi ¢j en vi rus, bovine inmunodefi.cjency, virus

cani ne i mﬁbdefl ghgﬁﬂéu’?fﬁf&s"on?@ﬁ‘gﬁ Hrig Inyenfiog;a ﬁ?’ﬁ'dftﬂ%/ds@é‘s‘ﬁﬂnrﬁ?l will
condi t i orveryi depbndite, utput facto® such ad thei paetibulao colpemds diseash egrglsioerand g by
massi ve @@Jéh&pﬁﬁ 'Aen{ﬂ';}f(é Lt &@Igh{? 3 th§ H{%Qm@ﬁ im0l b@ﬁéaﬁnedt il @RS

egtg);{less
bowel di sease, thma, cardia¢c_and renal reperfusion injury,

respirat &FW“&PQF‘%@‘?@MPW@“H‘FMB‘%l s and gl onerul onephritis:
[ 0085] | i [ensd] t i on,Astdsed bapeipotie tem Ginahibhl réfeds g & hatin-HRydddemninge that has

topicall Yor t150 att r'isﬁagf d%(reloping a disease described herein and includes, but is not himited to,
guinea pigs, dogs, cats, rats, mice, hamsters, and primates, including humans,

[0670] In one aspect of this invention, ﬂle compounds of this invention or

pharmaceutical salts thereof may be formulated into pharmacettical compositions for

administration 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 overprocduction. Such conditions include, but are not

Iimited to, inflammatory diseases, autoimmune diseases, destruciive bone diéorders,

proliferative di‘sorders, infectious diseases, viral disease, fibrotic disease and

neurodegenerative diseases.



prevent conditions caused or exacerbated by IL-1 or TNF. Such
conditions include, but are not limted to, inflanmed joints, eczenmm,
psoriasis, inflammatory skin conditions such as sunburn, inflammatory
eye conditions such as conjunctivitis, pyresis, pain and other
conditions associated with inflanmation. 20 [0086] Al t hough the
conmpounds of this invention are primarily of value as. therapeutic
agents for use in warm bl ooded ani mal s (including humans), they are
al so useful whenever it is required to inhibit the effects of

cytoki nes. Thus, they are useful as pharnacol ogi cal standards for use
in the devel opment of new biological {ests and in the. search for new
phar macol ogi cal agents. [0087] The size of the dose for therapeutic or

prophy! acrogﬁ] pur pomﬁmﬁl&;@ aa@éméadumch%aytw tseaﬂefl ‘ﬁﬁﬁ%b@gbd}[ﬂh&lﬁdenﬁ{t Wfedtok Y
vary accor J he nat ure severi caondi e age
ond” sex. e finperEilsy FBRE FRCTHIY Shre I atmen SPLEReY
accordlngmmnmmnh&nmnomn principles.of nedicine. - [0088] Anot her
aspect of h#h}S 'nVﬁ%hﬂﬁu&r&%ﬁé@@%vhﬁ:h%%?ﬁﬂ%Qte@& Sl Ritdd WERHe AR afeQlot

use as a nedrcanment 1 n the treatnent di seases or conditions
descri bediPitsdeit jstomerdenshbts. f reupstaidy prhrits, piysiemic Jupyse epymRIosTH
such di $eakeodofm @hdhici thiroiditiss Grpreo Vdigded, hﬁoﬁﬁmmﬁus@astﬁﬁs,anﬂmmqwﬁabnof

this inve e ratl f r. t t
of the d|@%%%%shg%%gcgﬁé?ﬁioﬁéblégg}l ﬂ%reln n %bﬁ% nfb é@%ﬁ
ani mal , strembasytepenanfptapic qemaﬁéiﬁ»am?@ acthre rgpRtitis. iy esttieniy grmmr@'ﬁ%ma

di sor der . scfdedviB] WA tofHERAY Hisb 260 89d cTdtive COUTROORHS's Qfsedsh)l fHolidUMCHL 40
may be used E;gdconblnatlon wi t h ot her drugs and theraples used in the
treat ment "oP4PE2%se states which woul d benefit from the inhibition
of | ci nasi®873nd t hPesisistiiei habediseryjtrs vhith say de tbatabor|prevented Meludg, buGaror

IL-8. Thencﬂ‘ilﬁ@te@fo, &é?e%pé-sﬁp ragke&&:uﬂnét&a BB ACRYARRL-RiRldboae heshad bas ed
dose. roportion of the caonmpound o
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this i nveWﬁ?“dn and FREEC BB “&Pﬁ{g mégr?eﬁéea‘ii s dﬂ?‘feaieél%}cl «?FWﬁéH"
accor di nglihied thediapkthiop@tnoadry Shrosis,kjneg tnd lveefitladiis. ni st ration route,
the tar ge|{0 0%4) Seas eProhﬁ?at%h{;éa%@igﬁgﬁ'%H] %'bgﬂ-eat&r' n;?rQJEE eH%c'hf&@ bu%%fi not

other factors. -In cases ere istratio jeC IS a
for instabeied fheadis SRXFIOgPRRYS nigkepde, y senis nmyslogeRen deukemip, metqstathoo
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[0090] The, second, dig, ofpLhe phar TRCeUL Eal. conbi.natlon. forml aton
or dosing 1egrnen has ‘exaipl &, conpl enentary "acti vi t1es td the

conpound glioblappra,i wbﬁ?rr!@n heark fand fngek tehrgr. chsmatstogingl epwast, yheafafapeiesis
each ot hedisor&W€ Nindistigs 1aﬁg,e dfsbldsbAMaposPd SaEIMa, IIPnARERIN ﬁahké?xﬁa,' RelakBaNt S

that are effe e for t se intended. Accordi anot her
hpect oratHTg ekl oBrrEE S Sapli FRIET G, BTE FEiHy A HHnd
of this ivmeantnall ¢eli longrbanoen pwh steinedh qnegec ditberdmatients shizh cas be treated
descri bedi,hgichfse vh&OH ﬁng@gﬁﬁpggggmggwggis i nvention and the

addi ti Ona{ Jial’ rrac]enl%tchgus é.lgeas?é%tvlvhlgl may be ireated or prevented include, but are not

limited to, sepsis, septic shock, and Shigellosis.

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

[0079] The term "kinase-mediatéd conditions" also includes ischemia/reperfusion in
stroke, heart attacks, myocardial ischemia, organ hypoxia, vascular hyperplasia, cardiac
hypertrophy and thrombin-induced platelet aggregation.



drug(s) may be adm nistered together in a unitary pharnmaceuti cal
conposition or separately and, when adm ni stered separately this may
occur sinultaneously or sequentially in any ' 21 order. Such
sequential adm nistration may be close in time or renote in tinme. The
amounts of the conmpound of this invention and the second drug(s) and
the relative timngs of admnistration will be selected in order to
achi eve the desired conbi ned therapeutic effect. [0092] The

conbi nati on therapy may provide "synergy" and prove "synergistic",
i.e., the effect achieved when the active ingredients used together
is greater than the sumof the effects that results fromusing the
conpounds separately A synergistic éffect may be attained when a
compoun d Fl hl S IInX(? id anOthe ﬁﬁxgse 1% s %s ﬁ'ﬁ'gﬂmﬁrﬁa& a]s(ojt?se OI" %Mn@t ed
and adm ered or TYere S|nu taneous In a conb , unit
dosage f memzfpmamh of v@é‘)cﬂd@ proviafiaemgry Areteing ﬁ'tcihd’ﬁ mswghnﬁfa reafiereroxige

separ at esjriRaib AP GORSY), Mo (ehinddy 1oS ATBycIctPfenise i (OOK-2)\ eThefiiré, Vaihad
o L oA s YRR 511 SLLEGleg Y S oL R lion e
conpound ‘he"sec n rug afe ad ered or
del i ver edaissqcesstneadotnyscular ppin, hadachef fappea mam,l dtﬂl‘@b]!anromxsl arthrittsensdr at e

syri nges#ooﬁi’f ex arﬁ@ll:%oncﬂﬁﬁﬂs rafla %iskeééﬁﬁﬁﬂ 19£'y Bé1§5a@e[ay@r ﬁ&eﬁfeﬁ %‘}tthé/ ﬁmase
dosage of _each act)ve 1 ngredient can be adm nistered ﬂrtg%lentl al

i e., sef bl of fhis ipveation,may, glsp HatcP’B’ﬁmF’I‘FB’r %B‘;%PEdé’F’f"Bi’: =of
two or NONE, Het,iIe) thagis delleest ts barespasiblerforghedisadse oget her. [ 0093] For
exanpl €. ydial'! 't 1ol & Lanfblidel Ldfschd drWahBlibn G¥HAK &%&matsgemltls

conmpound this invention ar e treat nent
i nf | ammuaegeprthmds. roakd rﬁ‘ﬂ‘é?ﬁ?&’t“bravd/@i axifs ghockysyedionys cinfepmalaty jeaction
treated Wdukedape )éﬁdo@ﬁcld{ gRMASRtbr Nokiel @isyast)Onbids dlerosclerosis, muscle

:gte}[ ;,: 2 ;:d?%g ait tgo acalc exg’a %sona% grthn%C qle er s Cfgmgor{lé%gﬁ:tl @auh(nea 10 Iél%r%% mbella

In

upr of en, pi roXic
Co- admi neghptizt doyis smova:scdmlpmmmaup Iﬁrcsll dmﬁemmdoﬁdmwélsmm D can

r esgl to r[mt%% eduth;T@lch]gl?tE&\f‘dxﬂH@Qt étnt] )éoxﬁgu&@ﬁnil:(lakliet Sfut gﬂ‘@?ﬁot ngaded 16,0
produce er ape ect. an us i kel | of .adver se.
et WL R AR R T R N M e
reduced. cdditnacempsidi neptit oshack, usridbtexic f dwthir graof ndshéve mepeind itovie tshake

i's provu};i)g{tjhr h | 41&QAPO0 GIRAl nt CAnRLRd
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non- st er ijalg) gant vs: ikoftl @anteah,oalipcagedafecticndfeger and myalgias due to infection,
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of this Inventi éd'usedinth conditi ons
such as fereghen: &f@nérdﬂsﬁi‘ﬁe{ pleergtiye cplifisi of Ryiesin T medised diseapesalyo;ipelude
agent s swihl iafec@iétsdsuchRé BOV) EXBY, Qnﬂlﬁﬁﬁrﬂiidﬁrpaﬁ dnﬂ)&ﬂiieﬁixdd« hsnhfetiongnd

dit h t t { ids,
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treat rrentdis@efse,aacsm cardiac and renal reperfusion injury, adult respiratory distress syndrome,
thrombosis and glomerulonephritis.
[o0ss] 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 comjunctivitis, pyresis, pain and other

conditions associated with inflammation.



in conbination with anti-asthmatic agents such as bronchodil ators and
| eukotri ene antagoni sts. ADM NI STRATI ON OF COVPOUNDS OF THE | NVENTI ON
[ 0097] The conpounds of the invention may be adm nistered by any route
appropriate to the condition to be treated. Suitable routes include

oral, parenteral (including subcutaneous, intranuscular, |Intravenous,

intraarterial, intradermal, intrathecal and epidural), transdermal,
rectal, nasal, topical (including buccal and sublingual), vaginal,
intraperitoneal, intrapulnonary and intranasal. It will be

appreciated that the route used may vary with, for exanple, the
condition of the recipient. Were th corrp_ound is adm ni stered
orally, it may be fornulated as a pilT, capsule, tablet, etc. with a
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[ 0099] The phALIBGRIsiLigRl conpositions of the invention are

formul ated, dosed and adm ni stered i.n a fashion, i
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The there{a'f)“iem |ca ective anount Of the conpound to be

adm ni sth@quAhmmged by such considerations, and is the
anel iorate, or trea

i ni num anpunt necessary to, ppevent,
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prescribed regimen. [00100 Se{%ﬁl tiaqn use, herej

prefer ablsycf’é‘flé‘}r% &1 (be APy Eﬁﬁ“'éir r}r’ﬁﬁeﬂt‘?‘bﬁs lipggally, eppg 834 g?sei nTHf vo
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[ 00101] Phafiaastbn Sibject Baminad, if@nisstate, iasaarpognoy tefustdinsn kmuen ol on
may be

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

[0090] The second dmg 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 aff;ect 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;m 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
drog(s) may be administered fogether in a unitary pharmaceutical composition or separately

and, when administered separately this way occur simultaneously or sequentially in any-



prepared for various routes and types of adm nistration. For exanple,
a conmpound of this invention having the desired degree of purity may
optionally be m xed with phannaceutically acceptable diluents,
carriers, excipients or stabilizers (Rem ngton's Pharmaceutica

Sci ences (1980) 16th edition, Gsol, A Ed.), in the formof a

| yophilized formulation, a mlled powder, or an aqueous sol ution.
Formul ati on nmay be conducted by m xing at anbient tenperature at the
appropriate pH, and at the desired degree of purity, with
physi ol ogi cal ly acceptable carriers, i.e., carriers that are
non-toxic to recipients at the dosages and concentrati ons enpl oyed.
The pH of the fornul ati on depends maithly on the particul ar use and
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degradative diseases, for example osteoarthritis, in combination with chondroprotective, anti-




[ 00107] Sui t abl e pharmaceuti cal | y-acceptabl e excipients for a tablet
formul ation include, for exanple, inert diluents such as | actose,
sodi um car bonat e, cal ci um phosphate or cal ci um carbonate, granul ating
and disintegrating agents such as corn starch or al genic acid;

bi ndi ng agents such as starch; lubricating agents such as nagnesi um
Stearate, stearic acid or talc; preservative agents such as ethyl or
propyl p-hydroxybenzoate, and anti-oxi dants, such as ascorbic acid.
Tabl et fornul ati ons may be uncoated or coated either to nodify their
di sintegration and the subsequent absorption of the active ingredient
within the gastrointestinal tract, or_to inprove their stability

and/ or appearahce in either case, ueﬁng conventional coating agents

and proceg X\‘[ﬂ 5 1:1@%11&%& Didc 80 lyan kR ﬁ)i-ugﬂ'a?uoﬁpé’ucﬁés?"
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ascorbi ¢ aeldd pei&@l Ori ng agents, flavoring agents, - and/ or sweetening
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agent, the method of administration, the scheduling of administration, and other factors

('D

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



oil-in-water enulsions. The oily phase may be a vegetable oil, such
as olive oil or .arachis oil, or a mneral oil, such as for exanple
liquid paraffin or a m xture of any of these. Suitable emulsifying
agents may be, for exanple, naturally-occurring guns such as gum
acacia or gumtragacanth, naturally-oceurring phosphati des such as
soya bean, lecithin, esters or partial esters derived fromfatty
aci ds and he>dtol anhydrides (for exanple iorbitan nonool eate) and
condensati on products of the said partial esters with ethyl ene oxide
such as pol yoxyet hyl ene 27 sorbitan nonool eate. The enul si ons nmay
al so contain sweetening, flavoring a preservative agents.

[00113] Syrups and elixirs may be fornul ated with sweeteni ng agents
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I nhal ati Onthrga%cllagexkrﬂ-l c}; %atw% or O%Lr Fhown complexation agent) is dissolved in a suitable
solvent in the presence of one or more excipients.
[00102] The particular carrier, diluent or excipient used will depend upon the means
and purpose for which the coinpound of this invention is being applied. Solvents are
generally selected based on solvents recognized by persons skilled in the art as safe (GRAS)
to be administered to a mammal. In general, safe solvents are non-toxic aqueous solvents
such as water and other non-toxic solvents that are soluble or miscible in water. Suitable
agqueous solvents include water, ethanol, propylene glycol, polyethylene glycols (e.g., PEG
400, PEG 300), etc. and mixtures thereof. -Acceptable diluents, carriers, excipients and
stabijlizers are nontoxic to recipients at the dosages and concentrations employed, and include
buffers such as phosphate, citrate and other organic acids; antioxidants including ascorbic
acid and methionine; preservatives (such as octadecyldimethylbenzyl ammonium chloride;
hexamethonium chloride; benzalkonium chloride, benzethonium chlqride; phenol, butyl or

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



conventional pressurized aerosol arranged to dispense the active
ingredient either as an aerosol containing finely divided solid or

|l iquid droplets. Conventional aerosol propellants such as volatile
fluori nated hydrocarbons or hydrocarbons nay be used and the aerosol
device is conveniently arranged to dispense a netered quantity of
active ingredient [00119] The pharmaceutical conposition (or

formul ation) for application nay be packaged in a variety of ways
dependi ng upon the nethod used for adm nistering the drug. For
exanple, an article for distribution can include a container having
deposited therein the pharnmaceutical j4ornmulation in an -appropriate’
form Suitable containers are well known to 28 those skilled in the
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[00123] The kit may further conprise a |abel or package insert on or
associated wth the container. The term "Package insert” is used to
refer to instructions custonmarily included in conmercial packages of
t herapeutic products, that contain information about the indications,
usage, dosage, admi nistration, contraindications and/or warnings
concerning the use of such therapeutic products. In one enbodi nent,
the | abel or package inserts indicates that the conposition
conprising a conmpound of this invention can be used to treat a
ki nase- nedi ated di sease or disorder. The | abel or package insert may
al so indicate that the .. ‘conposition can be used to treat other
di sorders. [00124] .In certain enbodi*fents, the kits are suitable for
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administration by insufflation (for example as a finely divided powder)

[00107] Suitable pharmaceutically-acceptable excipients for a tablet formulation
include, for example, inert diluents such as lactose, sodium carbonate, calecinm phosphate or
calcium carbonate, granulating and disintegrating agents such as corn starch or algenic acid;
binding agents such as starch; lubricating agents such as magnesium stearate, stearic acid or
tale; preservative agents such as ethyl or propyl p-hydroxybenzoate, and anti-oxidants, such -
as ascorbic acid. Tablet formulations may be uncoated or ceated 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,



i nvention and a second pharmaceutical formulation, the -kit may
conprise a container for containing the separate conpositions such as
a divided bottle of a divided foil packet, however, the separate
conpositions may al so be contained within a single, undivided
container. In certain enbodinents, the kit conprises directions for
the adm nistration of the separate conponents. The kit formis
particul arly advant ageous when the separate conponents are preferably
adm nistered in different dosage forns (e.g., oral.and parenteral),
are adm nistered at different dosage intervals, or when titration of
t he individual conponents of the co Fnation I's desired by the
prescribi ng physician. Bl OLOG CAL ACTIVI TY p38 MA_PK i nhibition
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4). [00111] Dispersible powders and granules smtable for preparation of an aqueocus

suspension by the addition of water generally contain the active ingredient together with a
dispersing or wetting agent, suspending agent and one or more preservatives. Suitable
dispersing or wetting agents and suspending agents are exemplified by those éh:eady
mentioned above. Additional excipients such as sweetening, flavoring and coloring agents,
may also be present. '

[00112] The pharmaceutical compositions of the invention may also be in the form of
oil-in-water emulsions. The oily phase may be a vegetable oil, such as olive oil or arachis oil,
or a mineral oil, such as for example liquid paraffin or a mixture of any of these. Suitable
emulsifying agents may be, for example, naturally-occwring gums such as gum acacia or
gum tragacanth, naturaily-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



Exanpl e A p38 Bi ochem cal Assay [00132] .p38 activity was assayed at
roomtenperature in a 100 p.L reaction containing . 5 nlvl activated
p38ct enzyne and 1 [2. M ATF-2 (Activating Transcription Factor 2
fusion protein) as the substrate in 25 nM HEPES (pH 7.4), 100 [IM
Vanadate, 1 mNl DTT, 10 myr Myd 2 and 10 nM N 3311- ATP (-0.1 pG
P33/ reaction). The reaction was term nated after 30- 40 m nutes by
addi ng 25% TCA, allowed to stand for 5 mnutes, and then transferred
directly to a OB nenbrane filter plate. The filter was washed tw ce
for 30 seconds with 0.5% phosphoric acid using a Tontec Mach ill

Aut omat ed Harvestor. After washing, the vacuum was continued for 30
seconds to dry the filter. Approxinmat2ly 30 pL of scinfillant was
added per to e fi late and then read ip a.Li
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[ 00133] Theenthi ity of conpounds of this invention to inhibit TNF- a
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[0nx16] Compositions for transdermal admin.isu-ation may be in the form of those

transdermal skin patches that are well known to those of ordinary skill in the art.

[00117] Compositions for administration by insﬁfﬂgﬁon may be in the form of a finely
ciivided powder containing pa_rticle.s of average diameter of, for example, 30 um or much less,
the powder itself comprising either active ingredient alone or diluted with one or more
physiologically acceptable carriers such as lactose. The powder for insufflation is then
conveniently retained in a capsule containing, for example, 1 to 50 mg of active inéredient
for use with a turbo-inthaler device, such as is used for insufflation 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 cither as an
aerosol containiqg finely divided solid or lizlluid droplets. Conventional aerosol propellants
such as volatile 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. appIicatioln 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



suspensi on. A conpound test solution (30 gL) was added, and the cells
were incubated in a 37 C5%CQ2 incubator for 1 hour, and then 20
pl., of 7.5 ng/nL |ipopolysaccharide (LPS E. Coli K-235) was added to
each well, and the cells were returned to the 37 C/ 5% CQ2 i ncubat or
for 16-20 hours. The cells were centrifuged for 15 mnutes at 1100
RCF. Approximately 0.12 nL of the supernatant was transferred into a
clean 96 wel |l polypropylene plate. The sanples were either assayed

i medi ately or were stored at -80C until ready for assay. TNF-a

| evel s were determned in each sanple using a human TNF-a ELI SA assay
such as that described be|OM/ [00137]TNF a levels were determ ned
using the foll ow ng assay. TNF-al pha éntlbody coated plates were
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34 determ ned by assaying the activity of 202 protein kinases in the

presence

of 1 pM Conpound 72. |1Cst determ nations were subsequently

run for those kinases inhibited by >80%in the initial screen (ATP
concentration at Km per established protocols. 1001411 . As shown

Tabl e 1,
cytopl as

f or m of
Fyn, and

Compound 72 is a potent inhibitor of p38a Abel son

in

m c tyrosine kinase (Abl), Abelson-related gene (Arg) and the
Tie-2 receptor tyrosine kinase. In addition to these activities,
Compound 72 is al so noderately potent against the |Inmatinib-resistant
BCR- Abl T315/, the src-famly tyrosine kinases lick, Lyn and

t he receptor tyrosine kinases FGFRL (fi broblast growh

factor receptor 1; FOFRI) and VEGFR22Pvascul ar endot helial growh

factor r
Arg 10 n

S éi & 1 Kinase i Cso p38a <2 nlvl AN 4 nN
51)
[00122] In another embodiment of the invention, an article of manufacture, or "kit",

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

_[00123] The kit may further comprise a label or package insert on or associated with

the container. The term "package insert” is used to refer to instructions customarily included
in commercial packages of therapeutic products, that contain information about the

indications, usage, dosage, administration, contraindications and/or warnings concerning the

use of such therapeutic products. In one e:ﬁbodjmenr, the label or package inserts indicates

that the composition comprising a compound of this invention can be used to treat a kinase-
mediated disease or disorder. The -label or package insert may also indicate that the
composition can be used to treat other disorders. o '

f00124] = In certain embodiments, the kits are suitable for the delivery of solid oral
forms of a compound of this invention, such as tablets or capsules. Such a kit preferably
includes a number of unit dosages. Such kits can include a card having the dosages oriented

in the ofder of their intended use. An example of such a kit is a "blister pack”. Blister packs

are well known in the packaging industry and are widely used for packaging pharmaceutical

unit dosage forms. If desired, a memory aid can be provided, for example in the form of.

numbers, letters, or other markings or with a calendar insert, designating the days in the
treatment schedule in which the dosages can be administered.

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



68 nl Vi

Hck 26 ri MLyn 25 nMFyn 41 nMFGFR | 28 nM ' VEG-R 74 nl VI

By way of conparison, the conpounds of Exanples 94 and 138 of WO
2004/ 078116 were al so tested.
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further include other materials desirable from a commercial and user standpoint, including
other buffers, diluents, filters, needles, and syringes.

[00126] The kit may further comprise directions for the administration of the
compound of this invention and, if p;:ese,ﬂt, the second pharmaceutical formulation. For
example, if the kit compﬁses a first composition comprising a compound of this invention

and a second pharmaceutical formulation, the kit may further comprise directions for the

. simultaneous, Sequential or separate administration of the first and second pharmaceutical

compositions to a patient in need thereof. ]

[00127] In certain other embodiments wherein the kit comprises a comp.osition of this
invention and a second pharmaceutical formulation, the-kit may comprise 2 container for
containing the separate compositions such as a divided botile or a divided foil packet,
however, the separate compositions may also be contained within a single, undivided
container. In certain embodiments, the kit comprises directions for the administration of the
Separate components. The kit form is particularly advantageous when the separate
components are preferably administered in different dosage forms (e.g., oral -and parenteral),
are administered at different dosage intervals, or when titration of the individual components

of the combination is desired by the prescribing physician.

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

MAPK inhibition in vitro, in vivo, or in a eell line. In vitro assays include assays that
determine inhibition of either the kinase activity or ATPase activity of activated p38 MAPK.
Alternate in vitro assays quantitate the ability of the inhibitor to bind to p38 MAPK and may
be measured either by radiolabelling the inbibitor prior to binding, isolating the inhibitor/p38

'MAPK complex and determining the amount of radiolabel bound, or by rumning a

competition experiment where new inhibitors are incubated with p38 MAPK bound to known
radioligands, These and other useful in vitro and cell cmmre.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.’



35 Exanple 94 HO Exanple 138 The results are provided in Table la
below. Table |la Exanple 94 Exanple 138 Kinase | Cso 1050 P38a <2 nl VI
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EXAMPLES
[00130] In order to illustrate the invention, the following examples are included.
However, it-is to be understood that these examples do not limit the invention and are only

-meant to suggest a method of practicing the invention.

BIOLOGICAL EXAMPLES
[00131j The biological activities of the compounds of the invention were demonstrated
by the following in vitro assays. Compounds used in Examples C-M were: Compound 72:
1-(3-tert-butyl-1-p-tolyl-1 H-pyrazol-5-yl)-3-(5-fluoro-2-(1-(2-hydroxyethyl}-1 /-indazol-5- -
yloxy)benzylurea (Examples 1 and 3); and Compound 74; 2-(5-(2-((3-(3—te;‘t—buty1~1-p- )
tolyl-1 H-pyrazol-5-yDureido)methyl)-4-flucrophenoxy)-1.H-indazol- i-yl)ethyl
dihydrogenphosphate (Examples 2 ana 4).

Example A
p38 Biochemical Assay
[00132] . p38 activity was assayed at room temperatiare in a 100 pL reaction containing
.5 nM activated p38c. enzyme and 1 pM ATF-2 (Activating Transcription Factor 2 fusion
protein) as the substrate in 25 mM HEPES (pH 7.4), 100 1M Vanadate, 1 mM DTT, 10 mM
MgCl, and 10 pM [y-*P}-ATP (~0.1 nCi P3/reaction). The reaction was terminated after 30-
40 minutes by adding 25% TCA, allowed to stand for 5 minutes, and then transferred directly
to a GF-B membrane filter plate. The filter was washed twice for 30 seconds with 0.5%
phosphoric acid using a Tomtec Mach ITf Automated Harvestor. After washing, the vacuum
was continued for 30 seconds to dry the filter. Approximately 30 pI of scintillant was added
per well to the filter plate and then read in a Liquid Scintillation Counter (Packard TopCount

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

assessed by using human peripheral blood mononuelear cells ("PBMC") which synthesize
and secrete TNF-a when stimulated with lipopolysaccharide. )
[00134] Compound test solutions we;'e made by making 5 fold serial dilutions in
DMSO, which dilitions 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.



<2 nM Abl 10 nh4 >500 nM Tie2 4 nlvl >500 nM The results show
that conpound 72 is a significantly nore potent inhibitor of Abl and
Ti e2 than the conpounds of Exanples 94 and 138 of WD 20041078116
Exanple Cell activity of Conpound 72 agai nst the D38 pat hway

[00142] HeLa cells were treated with Conpound 72 for 60 minutes prior
to stinmulation with 1 fighnL ani somycin for 60 mnutes to induce
activation of p38 Pathway. Cells were | abel ed with anti bodi es agai nst
t he phosphoryl ated form of HSP27 (Ser78) and GAPDH as a nornmalization
control. Cells were inmaged and quantified using a LI-COR Aeriustm

I mager. [00143] The results dennnstq&ted t hat Conpound 72 is a
potent inhibitor of the p38 pathway i'n cells, with an apparent |C50

of 2 nM 46138 f UNGIEHNIORhvefeelsbiaRE SAM hulolhh B HD FoIFvsV AT hatk Sod SRk
INIO{ hl t 366\1;2:'1'&! Icgl}é:ctteg éorr]rp lhgllntlan E’gll:u_ntcegrs p&t%' ac.;c;[u Pnigr“l“ n(.‘,% Oi-Jroern tﬂegtgg ]5icr;kei\1%:[orel.d

Tubes were mixed and centrifuged at room temperature (18 — 25 °C) in 2 horizontal rotor for
a minimum of 15 minutes at 15001800 RCF (relative centrifugal force). For each donor, the
buffy coat layers were pooled into a single tube and washed twice with phosphate buffereél
saline ("PBS"). The cel! pellet was resuspended in MEM, 2% heat inactivated fetal bovine
serumm ("FBS"), 20 mM HEPES, 2 mM L-glutamine, and 1% penicillin/streptomyecin. Total

. celll number was determined using a‘hemocytometer and the cell suspension was adjusted o 2
X 106 cells/mL. '
[00136] To each well of a 96-well cell culture plate was added 0.1 mL of cell
suspension. A compound test solution (30 pL) was added, and the cells were incubated in a
37 °C/5% CO; incubator for 1 hour, and then 20 pL of 7.5 ng/mL lipopolysaccharide (LPS E.
Coli K-235) was added to each well, and the cells were returned to the 37 °C/5% CO;
incubator for 16-20 hours. The cells were centrifuged for 15 minutes at 1100 RCF.
Approximately 0.12 mL of the supernatant was transferred into a clean 96 well polypropylene
plate. The samples were either assayed immediately or were sfored at -80°C until ready for
assay. TNF-o levels were determined in each sample using a human TNF-o. ELISA assay
such as that described below.
[00137] TNF-o levels were determined using the following assay. TNF-alpha antibody
coated plates were prepared by adding 150 pul. of 2 pg/ml. anti-TNF-u purified mouse
monoclonal IgG in Carbonate-Bicarbonate buffer (BupH™ Carbonate-Bicarbonate Buffer
Pack) to wells of 2 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-o standard curve was prepared by a 1:2 serial dilution in sample diluent (20 mM
HEPES, pH 7.4, 150 mM NaCl, 2 mM MgCly, 1% BSA) with a top concentration of 6000
pg/mL.
[00138] Blocking solution was removed from TNE-o ELISA plates by washing five
times with 300 pL of "wash buffer" (20 mM HEPES, pH 7.4, 150 mM NaCl, 2 mM MgCl,,
0.02% Tween-20). 50 pL of sample diluent was added to all wells, and then either 50 pl. of a
TNF-o 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 plL wash buffer. 100 pL of 0.2 ng/mL biotinylated goat



bacterial |ipopolysaccharide (LPS) to induce cytokine production (as
detected by ELI SA), generating an apparent |IC50 of 30 nM Exanple E
Cell activity of Conpound 72 against Tie2 receptor [00144] For the
time course experinment, HUVECs were serumstarved for 2 hours then
stinmulated with 200 ng/ nmL the Tie2 receptor agoni st Angi opoietin-1
(Ang-1). Cells were harvested at the indicated tinme points and

i munobl otted with anti bodi es agai nst phosphoAKT, phospho- Erk,
phospho- HSP27, phospho-p38 and GAPDH. Signals were quantified and
normal i zed to GAPDH to assess extent of induction as a result of Tle2
receptor activation. The results were denonstrated as an i mmunobl ot
and graph showing the tinme course of 3Ent, AKT and p38 pat hvvay
activation.jn re nse ;t Q..t |e2 0|
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i ther ' | MEEPFi 15089 GBES HY (Pibop Giatatoe burher A8630) E1al Bogeoprme EBS"s
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and Abl %’E.ggx;r Qitggg C?x%ESN{u%§J'¥£HS£yraI6mg-%-aaqq’uﬂﬁéd Mouse Monoclenal IgG
(R&D Systems Catalog Number MAB210); BupH™ Caboﬁate-Bicmbonate 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); bioﬁnylated TNF-a
affinity purified goat IgG (R&D Systems Catalog Number BAF210); streptavidin alkaline
phosphatasé (Jackson ImmunoResearch Catalog Number 016-050-084); diethanolamine
Substrate Buffer (Pierce Catalog Number 34064); p-nitrophenyl phosphate (Sigma Catalog

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

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



37 Crlel, (pCricL, Tyr207). The results show that Conpound 72 is
greater than four tinmes nore patent than Imatinib at inhibiting
proliferation in the BCR-Abl driven cell line K562. The results of

i mmunobl otting of K562 extraCts treated with pBCR Abl, pSTAT5, pCriclL
or GAPDI| at the concentrations 5000, 1000, 333, 111,37 and 0 nM

I matinib or Conpound 72 were neasured. This assay shows that both
Conmpound 72 and Imatinib are capable of inhibiting the

aut ophosphoryl ati on of the BCR-Abl as well as its substrates STAT5
and CrlcL. Conpound 72, in accordance with the proliferation data, is
nore potent at inhi b|t| ng the phosphoryl ation of these substrates.
Exanpl e G Physical properties, Met abol*i ¢ profile and Safety profile
of Cormtha{éﬁmZ@d 8 hslfink: ooty bt }éof'%ﬁélﬁ‘ 1Bl O Ry h@ogé&h@ef negm ts

of the solubility detérmnation are shown in le 2 bl e
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1.2 <1 nufsodk ip &elmﬁal@@re&ﬂ@\’lmbmenmdﬂoﬁ aBK) RO tabljsedl propicold.. 4 - 940

g/ m. [00141] .  As shown in Table 1, Compoqnd 72 is a potent inhibitor of p38c. Abelson
" cytoplasmic tyrosine kinase (Abl), Abelson-related gene (Arg) and thé Tie-2 receptor tyrosine
kinase. In addition to these activities, Compound 72 is also moderately potent against the
Imatinib-resistant form of BCR-Abl T315L the src-family tyrosine kinases Hck, Lyn and
Fyn, and the receptor tyrosine kinases FGFR1 (fibroblast growth factor receptor 1; FGFR1) '
and VEGFR2 (vascular endothelial growth factor receptor 2; KDR).

Table 1

Kinase 1Cs;
p38a <2 nM
Abl 4 nM
Arg 10 nMe
Tie2 1 nM
Abl (T3151) 68 nM
Hcek 260M
Lyn 25 oM
Fyn 41 nM
FGFRI1 28 nM
VEGFR 74 oM

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

were also tested.



By way of conparison, the solubilities of the conmpounds of Exanples
94 and 138 of WO 2004/078116 were found to be <0001 n3g/nmL at pH 6.5.
and 7.4. 2. CYP Inhibition assays (Fluorescent LC-M5) [00149]1C50

val ues for CYP3A4, CYP2C19 and CYP2C9 were derived by neasuring the
ratio of the formation of netabolite of a specific substrate to

I nternal standard conpared to control by liquid chromatography/ mass
spectronetry (LC/ MS) using pooled human liver mcrosones (n = 1).

| C50 val ues for CYP2D6 ana CYPLlA2 were derived by neasuring the
relative fluorescence conpared to control of comrercially avail able
P450-i sof orm specific fluorescent probes and reconbinant protein (n =
1). The results are shown in Table 3.** 38 -Table 3: Cl? Inhibition
Profile (Conpound 72) 1C50 CYP3A4h&%9@@Q|aWI -8 p. M Test ost erone:
-10 pM CYP206 .

Y a

N

e

Examivle 138

The results are provided in Table 1a below.

Table la
Example 94 Example 138
~ Kinase IC; ICs
P38a <2 nM <2nM
Abl 10 oM =500 1M
Tie2 ' 4 nM- >500 nM

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

Example D
Cell activity of Compound 72 against the p38 pathway
[00142] HeLa 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 wexs
labeled with antibodies against the phosphorylated form of HSP27 (Ser78) and GAPDH as a
normalization control. Cells were imaged and quantified nsing a LI-COR Aeriustm imager.
[00143] The results demonstarted that Compound 72 is a I;Otent inhibitor of the p38
pathway in cells, with an apparent ICsp of 2 nM. In a functional cell assay, this compound
was also tested for its ability to inhibit TNF-o. production in whole blood treated with



CYP2C9 5 pM (LC Ms) CYPC19 25 ply' (LOMs) . CYP IA2 25 pM 3.
Of-target toxicity assays [00150) N. Conpound 72 was issayed for

bi ndi ng (ligand di spl acenent assay) at 10 kt M agai nst the foll ow ng
panel of 28 receptors, ion channels and transporters. * [00151)CF the
28 nol ecul ar entities screened, only the sodiumchannel (site 2) was
shown to significantly interact (>50% di splacenent) with the
conpound. 4. Safety Assessnent assays [00152) hERG assay was
performed using a standard patch clanp protocol. AMES assay
(bacterial reverse.nutation assay) was perfornmed according to
protocol . Conpound 72 was tested at 0, 5-5000 pg/test plate

w th/w thout 89 activation. In vitro énd I n vivo m cronucl eus assays

vere per hQEERA 1365 HLRideQLPEPIOBRce cIinE %&Husﬁ»ona{a@ AstbQuTy ELIE%@' e

generatmg an apparent ICsp of 30 nM.

Example E
Cell activity of Compound 72 against Tie2 receptor

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

[00145] For the Tie2 activation study, HUVECs were serum-starved for 2 hours then
treated with varying concentrations of Compou.nd 72 for 60 minutes prior to stimulation with -
200 ng/ml. Ang-1 for 10 minutes. Tie2 was then nnmunopunﬁed (IP) and immunoblotted
with anti-phosphotyrosine (pTyr) and anti-Tie2 antibodies to assess the degree of Tie2
autophosphorylation. Lysates were immunoblotted with anti-phospho-Erk and anti-phospho-
AKT (Ser473) 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 results in a dose-dependent inhibition of both Tie2 autophosphorylation as well as
its downstream effectors Erk and AKT with an ICsp of <33 nM for the former and <11 nM for

the latter.
Example F
Cell activity of Compound 72 against BCR-Abl
[00146] The BCR-ADl 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% COua. Cell viability was subseqﬁenﬂy measured using CellTiter Blue (Promega) to

determine ICsp values for each cofnpound. The ICsp values determined were 278 nM.and 62

nM for Imatinib and Compound 72, respectively.

[00147] Extracts of K362 cells treated with varying concentrations of either Imatinib
" or Compound 72 for 2 hours at 37 °C, 5% COz were prepared and immunoblotted for

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



Tabl e 4: Safety Assay Conpound 72 hERG Patch C anp 64% | nhi bition at
10 pM AMES nut agenicity Negative Mcronucleus (in vitro) Negative 5.
Tolerability study [00153]Mce (strain CD-1, n 5 per dose group) were
dosed with Conmpound 72 (as Conmpound 74) at 10, 30 or 100 ng/kg BID
for 14 days. Weight |oss was assessed throughout study. Bl ood was
renmoved on the final day for clinical chem stries (al bumn, alkaline
phosphat ase, ALT, Anylase, BUN, cal cium cholesterol, creatinine,

gl ucose, phosphate, total bilirubin, IF, dobulin). The results are
shown in Table 5. No conpound-related nortalities 39
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CrkL (pCrkL, Tyr207). The results show that Compound 72 is greater than four times more
potent than Imatinib at inhibiting proliferation in the BCR-AbI driven cell line K562. The
results of immunoblotting of K562 extracts treated with pBCR-Abl, pSTATS, pCrkL or
GAPDH at the concentrations 5000, 1000, 333, 111, 37 and 0 nM Imatinib or Compound 72
were measured. This assay shows that both Compound 72 and Imatinib are capable of
inhibiting the autophosphorylation of th.e BCR-AbI as weﬁ as its substrates STATS and CrkdL.
Compound 72, in accordance with the proliferation data, is ﬁ:ore potent at inhibiting the

phosphorylation of these; substrates.

Example G

thsical properties, Metabolic profile and Safety profile of Compounds 72 and 74

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

Table 2: Solubility

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

pH 7.4 ~940 mg/ml.

By way of comparison, the solubilities of the compounds of Examples 94 and 138 of
WO 2004/078116 were found to be <0.001 mg/mL at pH 6.5 and 7.4.
2. CYP Inhibition assays 1E'luorescenL LC-MS)
[00149] ICsp 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 ﬂuorescenc.e compared to control of commercially available P450-isoform-specific

ﬂuorescent.probes and recombinant protein (n = 1). "The results are shown in Table 3.



were observed. In this study, even at 100 ng/ kg, no dose-limting
toxicities (DLTs) were seen and therefore a maxi numtol erated dose
(MID) was not identified. Table 5. Tolerability (in vivo) Species
Mouse (CD-1) Dosing 10,30 and .100 ng/kg BID. Study duration 14 days
Wi ght | oss <5% (all dose groups). dinical chem stries Wthin nornmal
range (all dose groups) Comments: No conpound-related nortalities no
observed DLTs

33

Table 3; CYP Inhibition Profile (Compound 72)

1Cs
CYP3A4 Midazolam: ~8 pM
' Testosterone: ~10 uM
CYP2D6 3 M
CYP2CO 5 uM (LC/MS)
CYPC19 25 pM (LC/MS)
CYPIAZ . , 25 pM

3. Off-tarpet toxicity assays )

[00150] .  Compound 72 was assayed for binding (ligand displacement assay) at 10 pM
against the following panel of 28 receptors, ion channels and tansporteré. CL

§00151) Of the 28 molecular entities screened, only the sodium channel (site 2) was
shown to significantly interact (>50% displacement) with the compound.

4. Safety Assessment assavs ' .

[00152] hERG assay was ﬁerfomed using a standard patch clamp protocol. AMES

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

Table 4: Safety

Assay Compound 72
bERG 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@

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




MID not achi eved Exanple H Pharnmacoki netics of Conmpound 72 in
Rodents and Primates [00154] Non-conpartnental (nodel independent)
nmet hods were used to anal yze the plasma concentration time-curves
derived fromall species as described below. Cearance (d),
cal cul ated percent extraction ratios (ER¥Y, volunme of distribution
(Vz), tinme to ' A-maxi mal concentration (t112) and exposure (AUC, area
under the curve) values are provi ded bel ow for nouse, rat, and
nonkey, respectively. [00155]1. Muse: The phannacoki netics of
Conmpound 72 was exami ned fol | owing bolus intravenous (1V, 1 rrg/ kg) or
oral (PO 10 ng/kg) administration ingfemale Balb/c nmice (n = 3/tine
point). Blood sanples were obtained at 15 and 30 minutes, and 1, 2,
4, 8 and va# fdisenved. afrt this A@ydeznny 10Gimd/kgt nd SosedichitB(@ thxipitite@L Txhdek,
2, 4, anded ﬁ@%&ﬁ@b&%ﬁﬁﬁb@h&h@@ge (féﬂm)'vbés nbi ik al © 10mg/ kg O
:26rnL/mn/kgAUC—1 5 )1g-hr/kg 2.8% = 16% Vz = 0.085
L/kg=1.8 isg/m. t 1/2= 3.9 hrs AUC - 6.6 jig-hr/kg

Table 5: Tolerability (in vivo)

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

Pharmacokinetics of Compound 72 in Rodents and Primates

[09154] Non-compartmental (mode! independent) methods were used to analyze the
plasma concentration time-curves derived from all species as described below. Clearance
(C1), calculated percent extraction ral;ios {(ER%), volume of distribution (Vz), time to ¥-
maximal concentration (ti2) and exposure (AUC, area under the curve) values are provided
below for mouse, rat, and monkey, fespectively.
| [00155] " 1. Mouse: The pharmacokinetics of Compound 72 was examined following
bolus intravenous (IV, 1 mg/kg) or oral (PO, 10 mg/ke) administration in female Balb/c mice
(n = 3/time point). Blood samples were obtained at 15 and 30 minutes, and 1, 2, 4, § and 24
hours after PO dosing, and at 15 and 30 minmutes, and 1, 2, 4, and & hours for IV
administration.

IV: Img/ke Oral: 10mg/kg

Cl = 2.6. mL/min/kg AUC =10.5 pg-br/kg
ER =2.8% F=16%

V.=0.085 L/kg . Cmnax=1.8 pg/mlL
ty=3.9hrs

AUC = 6.6 pg-hr/kg



40 [00156] 2. Rat: The phannacol ci netics of Conpound 72 was exam ned
in mal e Sprague-Dawl ey rats (n = 3/time pointy follow ng bolus IV (2
nmg/ kg) or PO (30 ng/kg) adm nistration. Blood was sanpled at the sane
time points as listed for the Mouse PK study. IV: Ing,/kg O =
3.2.nm./mn/kg ER= 4.6% Vz= 0.048 L/kg t = 3.91us AUC = 4.7 ug-hr/kg
Oral: 30nmg/ kg AUC = 35 ug-hr/kg F = 15%C',",:= 43 lig/at [00157]S3.
Monkey: The phar macoki netics of Conpound 72 was examined in nale
Cynonol ogus nonkeys (n = 3/tine point) following bolus IV (2 ng/kg)
or PO (10 ng/kg) adm nistration. Blood was sanpled at the sane tine
points as listed for the Mouse PK study. |V: I ng/kgOral: 10ng/ kg

[00156] 2. Rat: The pharmacokinetics of Compound 72 was examined in male
Sprague-Dawley rats (n = 3/time point) following bolus vV (2 mg/kg) or PO (30 mglkg)
administration. Blood was sampled at the same time points as listed for the Mouse PK study.

IV: Img/kg - Oral: 30mg/kg
Cl=3.2.mL/minkg AUC =35 pg-hrikg
ER = 4.6% F=15%
V,=0.048 L/kg Conax = 4.5 ug/mL

,t %=39hrs

AUC = 4.7 pg-hrikg

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

IV: lmg/kg Oral: 10mg/kg

Cl = 8.8. mL/min/kg AUC = 7.6 ng-hrkg
ER = 20% F=38%
V.=3.2L/kg Cunax = 0.26 pg/mL.
t = 4.6 brs

AUC =4.1 pg-hr/kg

Example I
Compound 72 in a rat model of collagen induced arthritis (CIA)
{00158] Compound 72 was dosed in the prodrug form (Compound 74} in this study.
Female Lewis rats (200 g); n = 8 per treatment group were injected with type II
collagen/Freund’s incomplete adjuvant (300 pL injection of 0.6 mg collagen, dorsal surface
Day 0 and Day 6). Animals were does with: (1) Vehicle: 5 mL/kg, PO,BID x 7; (2)
Compound 72: 0.3, 1, 3 or 10 mg/kg, PO, BID x 7; or (3) ENBREL®: 10 mg'kg, SC, Days 1
and 4. ENBREL® served as a positive conirol. Compounds were administered on days 11-
18. Ankle diameter was measured at day i1 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,



G =8.8.nL/mn/kgAUC = 7.6 ug-hr/kg ER = 20% = 38% Vz =3.2 L/ kgCm =
0.26 ug/nmL t = 4.6 hrs AUC = 4.1 ug-hr/kg

Exanple I Conpound 72 in a rat nodel of collagen induced arthritis
(CIA) [00158] Compound 72 was dosed in the prodrug form (Conpound 74)
in this study. Female Lewis rats (200 g); n = 8 per treatnment group
were injected wwth type Il collagen/Freund s inconplete adjuvant
(300 gL injection of 0.6 ng coll agen, dorsal surface Day 0 and Day
6). Aninmals were does with: (1) Vehicle: .5 nL/kg, PO BID x 7; (2)
Conpound 72: 0.3, 1, 3 or 10 ng/kg, PO BID x 7; or 3) ENBRELO 10
ng/ kg, SC, Days 1 and 4. ENBREL(r) served as a positive control.
Conmpounds were adm ni stered on days ¥1- 18. Ankl e dianeter was

measured at. day 11 and every. day, thereafier (Fiaure 70) . AL Stydy,,
inflammaticon, pannus formation and bone resorption.
[00159] The results show that Compound 72 dose-dependently improved all of the
parameters associated with this disease model. For ankle diameter and histopathology,
Compound 72 had an apparent EDsp of 1.5 and 3.0 mg/kg, respectively. At 10 mg/kg
Compound 72 induced disease regression by the end of the study.

Example J
Compound 72 inhibits angiogenesis in vivo
[00160] Compound 72 was dosed in the prodmg form (Compound 74) in this study.
Female CD-1 mice (19-22 g), n = 4 per treatment group, were implanted subcutaneously with
500 pl. growth factor reduced matrigel containing 1500 ng/mL bFGF or 0 ng/mL bIGF as a
negative control. Test compounds were administered by oral gavage at the indicated doses -
and schedules. Animals were dosed with (1) Vehicle: 30 mM phosphate buffer, 10 mL/kg,
PO, BID x 7; (2) Compound 72: 10, 30 or 100 mg/kg active drug, Po; BID x 7; or (3)
SU11248: (Sutent) 40 mg/kg, PO, QD x 7. Sutent is an inhibitor of KDR and served as a
positive drug control in this st;.ldy. Animals were euthanized on day 7. Matrigel was

harvested, weighed and homogenized in phosphate buffered saline, pH 7.4, Samples were
centrifinged 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).

Example K
Compound 72 inhibits BCR-Abl-driven Tumors )
[00161] Compound 72 was dosed in the prodmg form (Compound 74) in this

_study.Female Scid-beige mice (17-20 g), n = B per group, were implanted with 107 K562
cells subcutaneously on the right flank. Test compounds were administered by oral ga;urage at
the indicated doses and schedules when tumors reached 200 + 50 mm® in size.  Animals
-wers dosed with (1) Vehicle: 2(5% 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 ﬂlrou,;_.,rhout the study. The results

are shown in Table 6.



end paw wei ght and m croscopi c hi stol ogy were determ ned. Both hind
paws and knees were renoved, hind paws wei ghed 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, ernbedded, 41
sectioned and stained with toluidine blue. Ankles and knees were

gi ven scores of 0-5 for inflammtion, pamms fornmati on and bone
resorption. [00159] The results show that Conpound 72 dose-dependently
i mproved all of the paranmeters associated with this disease nodel

For ankl e di aneter and hi stopathol og,y, Conpound 72 had an apparent
ED50 of 1.5. and 3.0 ng/kg, respectlvely At ro ng/ kg Conmpound 72

i nduced di sease regression by the end?of the study. Exanple J

Conpound 72 i nhi bits angi ogenesi S i Ratit§0 [ 00160] Conpound 72 was
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form ( Conmwkg BID.1 BothPduBd 72 was well tolerated causing less than 10% body weight-loss

throughout the course of treatment.

Example L
Compound 72 in a maode} of multmle myeloma
[00163] Compowund 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 15 x 106 RPMI
8226 cells subcutaneously on the right flank with either vehicle (20% Trappsol, 10 mL/kg,
PO, BID x 14) or Compound 74 (100 mg/kg active di'ug, 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 inbibit 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.



study. Femal e Sci d-beige mce (17-20 g), n = 8 per group, were

I npl anted with 107 K562 cells subcutaneously on the right flank. Test
conpounds were adm ni stered by oral gavage at the indicated doses and
schedul es when tunors reached 200 50 nun3 in size. Animals were
dosed with (1) Vehicle: 20% Trappsol, 10 ni/kg, PO BID x 7; (2)
Compound 74: 30 or 100 ng/ kg active drug, PO, BID or Q@ x 7) or (3)
lmatinib (GLEBVECO : 400 ng/ kg, PO BIDx 7. Imatinib is a known

i nhibitor of Abl and served as a positive drug control in this study.
Tunor size and body wei ght were nonitored throughout the study. The
results are shown in Table 6. 42 Table 6 Treatnent % Regression and
Conpl ete responses Inatinib 400 ng/ kg*®BI D 98% R (618) Conpound 72 30

ng/ kg BI D 100 ng/ kg BI D 100 ny/ kg B SI s (0/8) 93% R (5/8) Stasis
(0/8) [00162] Conpound 74 was effic |ous in this nodel.
Adm ni stration of B0 ny/ kgmﬁlf,D | % Tumor growth inhibition
(TGIL)
Control . 0%
Compound 37d
60 mg/kg : 31%
Compound 72
100 mg/kg ) 67%
[00164] The multiple myeloma cell lin.e RPMI 8226 was treaied with various

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

Table 8
Compound Proliferation 1Csp
MG-132 ' 114 nM
Compound 72 >10,000 nM

Example M
Cell activity of compound 72 against VEGFR2 _
[00165] HUVECs were serum-starved for 2 hours then treated with varying
concentrations of Compeund 72 or the control VEGFR2 inhibitor ((Z)-3-[(2,4-Dimethyl-3~
(ethoxycarbonyl)pyrrol-5-yhymethylidenylijindolin-2-one) for 60 minutes prior to stimulation
with 20 ng/mL VEGF for 5 minutes, Lysates of the various treatments were ﬁrepared and
immunoblotted with antibodies specific for VEGFR2 phosphorylated at Tyr1175. Resultant



or 100 ng/ kg QD resulted in tunor stasis, and 94% tunor regression
occurred and 5 or 8 aninmals had a conplete response. (100% t unor
regression) when the dose was increased to 100 ng/ kg BI D. Conpound 72
was well tolerated causing |less than 10% body wei ght | oss throughout
the course of treatnent. Exanple L Corn sound 72 in a nodel of nulti
|l e meloma [00163] Conpound 72 was dosed in the prodrug form ( Conpound
74) in this study. Femal e Scid-beige mce (17-20 g), n = 8 per group,
were inplanted with 15 x 106 RP/s/11 8226 cells subcutaneously on the
right flank with either vehicle (20% Trappsol, 10 nL/kg, PO BID x
14) or Conpound 74 (100 ng/kg active drug, PO BID x 14). Test
conpounds were adm ni stered by oral gﬁbagé at the indicated doses and
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PREPARATIVE EXAMPLES

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

[00168] The reactions set forth below were done generally under a positive pressure of
- nitrogen or érgon or with a drying tube (unliess otherwise stated) in anhydrous solvents, and -
the reaction flasks were typically fitted with rubber septa for the introduction of substrates
and reagents via syringe. Glassware was oven dried and/or heat dried. i
[00169] Column chromatography was done ona Biotage system (Manufactorer: Dyax
Corporation) having a silica gel column or on a silica SepPak cartridge (Waters).

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

Example 1

Preparation of 1-{3-fert-butyl-1-

1 H-indazol-5-yloxy)benzyllurea (72): Method 1

[00171] The synthesis of compound (72) according to Method 1 is shown in Scheme 1,
steps A to J.
[ﬁ0172] Step A: Preparation of 2-(benzyloxy)-5-fluorobenzonitrile 62: In a 12 L, 4~

neck round bottom flask equipped with a mechanic stirrer and temperature probe, a



Compound 72 100 ngy/ kg 67% [00164] The nultiple nyeloma cell |ine RPM
8226 was treated with various concentrations of the proteasonal

I nhi bitor M5>132 (to serve as a positive control) or Conpound 72 for
72 hours at 37 aC, 5% CQ2. Cell viability was then neasured using
Cell Titer Blue (Pronega) to determ ne | C50 values for each conpound
(Table 8). Treatnent with Conpound 72 was not anti-proliferative over
the indicated concentration range. MG 132 produced an 1050 that was
wi thin historical ranges of in-house testing (Table 8), These data
strongly indicate that the TA effect observed for Conpound 72 seen
invivo is likely due to extra-tunor effects. Such arole is
consistent with published reports sugéesting that the activity of

both p38 agEnsliet BBYmMDS AGHd @m%ah 83 gfol)qmmh/(sys ¥} Wad adifd bddzx digoR& Of
:[ umor i n YA;ZZ %’abl €0 L%rrp 1N, Pi{mne fsleo[N : Iow?eg 3|0(%r5u91utlt\aé6-m132 : 4 M 4r
Conpound &1 o PPmg y angigs PRt el

nitrogen. The mixture was stirred in an ice bath (0 °C) for 120 minutes, a solution of 2,5-
difluorobenzonitrile (180 g, 1.3 mol) in DMF (650 mL) was added through a dropping funnel
over 35 minutes. The resulting mixture was warmed up to room temperature. After 2 hours,
the mixture was cooled in an ice bath (4 °C) and quenched with saturated NELCI (130 mL)
followed by the addition of water (2.6 L x 3). The shury was stirred at room temperature
overnight and the precipitate was filtered and washed with water (650 mL x 3). The solid
was dried in vacuum for 2 days to give 292 g (99.3 %) of the desired compoﬁnd. "H NMR
(400 MHz, DMSO-d¢) 8 7.78 (dd, 1H, J = 3.2 Hz, J = 8.2 Hz), 7.5-7.76 (m, 1), 7.35-7.48
(m, 65D, 5.28 (s, 2ED). - .
[00173] Step B: Preparation of 5-Fluoro-2-hydroxybenzonitrile 63: Dry 10% Pd/C
(2.48 g) was placed in a 5 L flask under N;. A solution of 2-(benzyloxy)-5-fluorobenzonitrile
(148 g, 651 mmol) in methanol (2.34 1) was added slowly under N,. The air of the flask was
removed by vacuum and the flask was charged with H; (balloon) three times. The mixture
was stirred at room temperature for 1 hour. The above process was repeated two more times
o pl:lSh the reaction to completion. The mixture was stirred at room temperature for another 2
hours. The mixture was filtered througﬁ a Celite pad under N> and washed with EtOAc (150
ml x 2), The palladium waste was rinsed with water (50 mL) and discarded. The filtrates
were concentrated to give (94.6 g, 106 %) of the desired compound as a yellow solid. MS
(APCI -) m/z 137 (M-1) was detected. 'H NMR (400 MHz, DMSO-dg) 5 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 =45 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 2 mechanic stirrer, a condenser, and a J-Kem
temperature probe, a solution of S5-fluoro-2-nitrotoluene (158 g, 1.02' mol) in N,N-
dimethylacetamide (500 mL) was added to a mixture of 5-fluore-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, wash;ed 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, 1), 2.63 (s, 3H). '



Cell activity of conmpound 72 against VEGFR2 [00165] HUVECs were
serumstarved for 2 hours then treated with varying concentrations of
Compound 72 or the control VEGFR2 inhibitor ((2)-3-[(2,4-D tnethyl-
(et hoxycar bonyppyrrol -5-yl1) net hyl i denyl | i ndol i n-2-one) for 60 m nutes
prior to stimulation with 20 ng/m. VEGF for 5 mnutes. Lysates of the
various treatnents were prepared and i munoblotted with anti bodies
specific for VEGFR2 phosphorylated at Tyr1175. Resultant 44 blots
for Conpound 72 and the control inhibitor VEGFRL were then i maged and
quantified using the LI-COR Aeriustat imager. Phospho-VEGFR2 si gnal
was nornalized to GAPDH as a | oadi ng gontrol. These- val ues were then
used to generate .| C50 val ues for Conpound 72 and the control VEGFR2
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reactions OW V\BI’ e 3/ a posi
pressur e ®fe tan solid was filtered and washed w1th H,O (150 mL x 4), and dried in vacuum 1o

provide 211.5 g (96 %) of the desired compound. MS (APCI +) m/z 243 (M+1) was detected.
' NMR (400 Mz, CDCl3) & 7.38 (m, 1H), 7.18 (m, 1H), 6.65-6.85 (m, 5H), 3.60 (br, 2H),
2.17 (s, 3H).. .

[80176] - Step E: Pr‘eparation of 2-(1 H-indazol-5-yloxy)-5-fluorobenzonitrile 66: In a
6 L round bottom flask equipped with a mechanic stirrer, J-KEM temperature probe, a col’d
solution (0 °C) of 2-(3-amino-4-methylphenoxy)-5-benzonitrile (209 g, 862 mmol) and
NH4BF, in acetic acid (1.75 L)/water (862 ml) was treated with concentrated HC! (359 mL)
dropwise over 2 minutes. The slurry was stirred in an ice bath for 30 minutes and sodivm
nitrite was added. The reaction mixture was stirred at 0 °C for 1 hour and then warmed to
room temperature. After stirring at room temperature for 3 hours, solvents were removed by
rotary evaporation and azeotroped with toluene (200 wL x 2). The residue was dried in
vacunm overnight. The solid was suspended in acetone (200 mL} and EtOAc (200 mL) and
the solvents were removed by rotary evaporation. The residue was suspended in EtOAc (200
mL) and removed by rotary evaporation. The residue was suspended in EtOAc (1145 mL)
and potassium acetate (254 g, 2.6 mol) was added in one portion. The mixture was stirred at
room temperature for 20 hours and filtered. The cake was washed with EtOAc (500 mL x 6).
The combined filirates were concentrated. The residue was suspended in EtOAc (500 mL)
and heptané (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 (160 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) 8 13.38



nitrogen or argon or with a drying tube (unless otherwi se stated) in
anhydrous solvents, and - the reaction flasks were typically fitted
with rubber septa for the introduction of substrates and reagents via
syringe. d assware was oven dried and/or heat dried. [00169] Col um
chromat ogr aphy was done on a Bi ot age system (Manuf acturer: Dyax
Corporation) having a silica gel colum or on a silica SepPak
cartridge (Waters). [00170] 11-1-NWMR spectra were recorded on a Varian
i nstrunment operating at 400 MHz. |FI-N VER spectra were obtained as
CDC13 solutions (reported in ppn), using chloroformas the reference
standard (7.25 ppm) O her NMR solvents were used as needed. Wen peak
multiplicities are reported, the fol 4w ng abbreviations are used: s
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days to 9#3’32)2926&,1@9J=35%H1‘?f44d‘(% Ziﬁsjégd mAyRGiy. H NVR (400 .Mz,
?Vgg g6£é§?ﬁ]8]7 dé:‘icg) éS (%repaéaltﬂl ofl_& 92 2- dJm oxye)ﬂ‘iyl) Ié mdazo?S (ymxy)-g-!)
ﬂuorophenyl)methanamme 68: 2-(1-(2,2-Dimethoxyethyl)- -1H-indazol- 5-yloxy)-5-
fluorobenzonitrile (3.80 g, 11.13 mmo}) in THF (100 mL) was added dropwise to a stirred 0

°C suspension of lithium aluminum hydride (0.6338 g, 16.70 mmol) in THF ‘(100 mL). The

reaction mixture was maintained at 0 °C until complete addition of the starting material was
achieved. The reaction mixture was wammed to room temperature and stirred until complete
consumption of starting material was seen by HPLC analysis. The reaction mixture was
added dropwise to a stirred room temperature solution of saturated aqueous Rochelle'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 agueous Iayer exfracted with more EtOAc. The
combined organics were dried (MgS0y) 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. 'H NMR (400 MHz, CDCl3) 3 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, 61H).
[00179] Step H:  Preparation of 1-(3-tert-butyl-i-p-tolyl-1H-pyrazol-3-y1)-3-(2-(1-
(2,2-dimethoxyethyl)-1 H-indazol-5-yloxy)-5-fluorobenzyl)urea 70: 2-1-2,2-

dimethoxyethyl)-IH—indazol-S-yloxy)-S-ﬂuorophenyl)méthanamine (2.00 g, 5.791 mmol),



[00173] Step B: Preparation of 5-Fluoro-2-hydroxybenzonitrile 63: Dry
10% Pd/ C (2.48 g) was placed in a 5 L flask under N2. A solution of
2- (benzyl oxy) - 5-f hwr obenzonitrile (148 g, 651 mmol) in nethanol (2.34
L) was added slowly under 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 roomtenperature for 1 hour. The above process
was repeated two nore tines to push the reaction to conpletion. The
m xture was stirred at roomtenperature for another 2 hours. The

m xture was filtered through a Celite pad under N2 and washed with

Et OAc (150 nL x 2). The palladiumwaste was rinsed with water (50 m.)
and discarded. The filtrates were contentrated to give (94.6 g, 106
% of th Aa. MR ARS!515)
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which was purified by flash column chromatography (eluant 2-6% iPrOH/DCM) to provide

1.21 g (55 %) of the desired compoﬁnd. MS (APCI +) m/z 557 (Mi+1) was detected. 'H NMR




fl uorobenzonitrile 67: 2-(1H 1 ndazol -5-yl oxy)-5-fl uorobenzonitrile
(5.000 g, 19.7 mol ) was suspended in N, N-di net hyl acetam de (50 ni)
and sodi um hydride (0.684 g, 25.7 mol) was added portionw se at room
tenperature. 2-Brono-1, 1-di met hoxyethane (3.49 nL, 29.6 nmol) was
added dropwi se in one pokion and the reaction m xture was heated to
80 C for 18 hours. The reaction m xture was cooled to room
tenperature and .concentratqd under reduced pressure to afford the
crude material, which was partitioned between Et0Ac and saturated
aqueous Nat . The conbi ned organie | ayers were washed with water
(3x), brine and dried (MgJSO4) and then concentrated under .reduced
pressure to afford the crude materi al4® The crude product was purified
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49 (400 MHz, DVMSO-ds) 5 8.29 (s 1H), 7.97 (s, 1H), 7.68 (d, 111, J =
9.1 Hz), 735(s 111), 6.85-7.4 (in, 8H, 6.24 (s, 1H), 4.87 (t,
111, .P=5.4 Hz), 4.43 (t, 1H 1 =56 Hz), 4.28 (d, 1H, J = 5.9 Hz),
3.80 (q, 1H, J = 5.5 Hz), 2.35 (s, 3H), 1.25 (s, 9H). Exanple 2
Preparation of

245- (24343-tert-butvl-1-p-tolvl-1H pvrazol -5-vfiureidoi methyl)-4-

fl uor ophenoxv) - 1Hi ndazol - 1-yl i et hvl di hwi rogenphosphate (74): Method
1 [00182] The synthesis of conpound (74) according to Method 1
is.shown in Schene 1, steps Kto L. [00183] Step K: Preparation of

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

pyrazol -5-yl ) nrei do) net hyl )-4-fl uoropﬁ)enoxy) 1H i ndazol - 5- Aet hyl phosp
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(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 funne] 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




Preparation of 1

-(3-tert-Butyl -1-u-tol vl- 1H pvrazol - 5-v11-34(5-fl uoro-2-(1-(2-

hydr oxvet hyl ) - 1H i ndawl - 5- vl oxy) phenyHret hyfl urea (72): Method 2

[ 001851An alternative nethod for the synthesis of conmpound (72),
according to Method 2, is shown in Schene 2, steps Ato F.

[00186] Step A: Preparation of

2- (4- am no- 3- net hyl phenoxy) - 5- f | uor obenzonitrile 65: In a 3 L,
4-necked flask that had been evacuated and back-filled wi th argon,
2,5- difluorobenzonittile (295.3 m, 812.0 mml) and

4- am no- 3- net hyl phenol (100.0 g, 812.0 nmmol) were dissolved in dry
DVMSO (2.75 M with rapid stirring at Yoomtenperature. The sol ution
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i ndazol - 1-yDacet at e di hydrochl ori de 78: Met hyl

2- (5-(2-cyano-4-fl uorophenoxy)-1H indazol-1-yl)acetate (10.00 g,
30.74 mol) was placed in a 2500n. Parr hydrogenati on vessel.

Met hanol (0.1M 310 nlL) and concentrated HO (25.62 m, 307.4 mmol)
wer e added 10% Pd/ C (2.0g, Degussa type) was added and the vessel was
purged with hydrogen gas (three tines, no vacuum evacuati on was
done). The vessel was charged with hydrogen gas at 40 psi and was

| eft on the shaker for 18 hours. To the m xture was added additi onal
1.0g of 10% Pd/C and the m xture was placed back in the Parr
hydrogenator for an additional 18 hours. The m xture was filtered
through a Celite pad and concentrated ?under reduced pressure (bath
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yellow residue. The residue was distributed between dichloromethane and saturated agueous



pyrazol - 5-y1) urei do) net hyl ) - 4-f | uor ophenoxy) - 1Hi ndazol - 1-yl ) et hyl
phosphat e 80: A sol uti on of
1-(3-tert-butyl-1-p-tolyl-1H pyrazol -5-y1)-3-((5-fluoro-2-(1-(2-hydro
xyet hyl )-111- i ndazol -5-yl oxy) phenyl )net hyl )urea (1.5 g, 2.69 muol)
in DM (0.2M 15 nL) was treated with im dazole (183 ny, 2.69 nmmol),
and i m dazol e hydrochl oride (423 ng, 4.04 mmol ) at room tenperature.
After conpl ete dissolution was observed, di-tert-butyl

di i sopropyl phosphoram dite (1.28 nL, 4.04 mmol) was added. Stirring
was continued at roomtenperature for 18 hours. Hydrogen peroxi de (50
% aqueous, 0.535 nm, 9.43 mml) was added at room tenperature sliowy,
and stirring was contlnued for 1 hour3? The reaction was conpleted as
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HO 2- (5-(2- (am nonet hyl ) --4-fl uorophenoxv) - 1H i ndazobl-yfi et hanol
(79A) (Method A) [00196] To a 250 nL Parr shaker was added
5-fluoro-2-(1-(2-hydroxyet hyl)-1H indazol -5-yl oxy) benzonitdl e 78A
(prepared as in Exanple 5) (80.0. g, 269.1 mmol), Pd(OH)2 (32 g, 40%
| oadi ng), EtOH (5 L) and concentrated HCl (224 ni, 2691 mol). The
vessel intas seal ed, purged with hydrogen, .vented and charged with
hydrogen to 180 PSI. The internal tenperature was |owered to 18 C
and after stirring for 23 hours the reaction was judged conpl ete by
HPLC. The above reaction m xture was renoved and the entire sequence
was repeated twice with 80 g of starting material, and then with 53.2
g of starting material. The conbined réaction mxtures (4 reactions)
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extract ed Wi f%ﬁ'f)ﬂ *The conbi ned extracts were vvashed
with water (2 X 1 L). and brine (2 X1 l}.s The extract was dried over
MSH (-250 g), filtered thru G-/ F and concentrat ed under reduced

pressure. The concentrate was di ssolved ifh CH2C12 (3.5 L) and hexanes
were added (4 L). After the first 2 L of xanes were added, a brown
solid forned. After stirring for I. hours @Oﬂd was collected via
filtration and the cake was washed vmth 2 2Cl 2/ hexanes (500 nL).

The cake was dried under vacuumt(g]/y 65.1 g (55.6% of 79A
| FINMR (400 MHz, CDC13) 5 7.90 (s, N 7.42 (d, H), 7.17-7.12 (m
311), 6.87 (td, 111), 6.80 (dd,Ho:L;L;l!) 4.46 (I, 211) 4.12 (t, 2H),

3.86 s (2H), 1. SZ T8A
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1001981To a solution of 3-tert-butyl-1-p-tolyl-1H pyrazol-5-am ne
(102.9 g, 448.9 mol) in EtOAc (1 L) at 10.9 C was added a NaCH
solution (2.5 M 269 nL), and the biphasic reaction mxture warnmed to
15.9 and then stabilized. Phenyl chloroformate (98.4.g, 57 156.5
mmol ) was added in one portion and the tenperature rose to 25.5 and
then stabilized. The ice bath was renoved and the reaction was

noni tored by HPLC. After 1 hour an additional 25 nmL of 2.5 M NaOH was
added. The reaction m xture was stirred overni ght, and then dil uted
with EtOAc (200 nL). The organic | ayer was washed with brine (1 L),
dried over Na2SO4 (200 g) and concentrated to about 400 to 500 niL of
Et 0OAc. The concentrated solution was #arnmed to 60 C. After the solids
had di ssol ved, heptane (2 L) was s%pmﬁ %dded during which. solids
formed. After stirring for 30 m nufés e solid was collected via
filtration and the cake was washed with #00-500 nL of heptane. The

cake was dried in"a vacuum oven at anbi tenperature to yield 156.9
g (95.0% of the title conpound. ill N 00 MHz, CDCI3) 5 7.39 -
7.31 (m 611), 7.26-7.225 (in, 211), 7.13 (Adr s, 211) 6.96 (br s,
111), 6.47 (br s, 111), -2.42 (s, 034M¥% ' 9H). Exanple 9 HO
1-(3-tert-butvl-1-p-tolyl-1Hrw 1) 345-f | uor o- 2- (1- ( 2- hydr oxy

et hyl ) - 1H i ndaxol - 5- vonv)qu;vf urea (72): [00199]To a 4.1 C
solution of 2-(5-(2- anlnonet - 4- quoro-henoxy) 1FL|ndazoI

1-y1) et hanol - (7‘7'-“‘"‘”ﬁ HHE gy )-Bidgndagol- o) gan 64 DNA (350
ni L) solution of phenyl eﬂmdA. :
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be readil )S aé) ar ent
ashed wnh EtOAc (3 X 2L). To the agueous layer was added EtOAc (2 L) and the

phases were vigorously stirred for 10 minutes and then the organic layer was removed. This

step was repeated 2 more times and the aqueous layer was transferred to a cooled flask (ice
bath). To the acidic aqueous mixture was added NaOH pellets (40 g x'11) in a manner such
that the temperature did not rise above 35 °C. Once the pH was ~14 the mixture was
transferred to a separatory funnel and extracted with CH,Cly (4 X 1L). The combined
extracts were washed with water (2 X 1 L) and brine (2 X 1 L). The extract was dried over
Mg504 (~250 g), filtered thru GF/F and concentrated under reduced pressure. The
concentrate was dissolved in CH,Cl; (3.5 L) and hexanes were added (4 L). After the first 2
L of hexanes were added a brown solid formed., Afier stirting for 1 hour the solid was
collected via filtration and the cake was washed )Nith 1.2 CH;Cly/hexanes (500 mL), The
cake was dried under vacuum to yield 165.1 g (55.6%) of 79A. 'H NMR (400 MHz, CDCls)
57.90 (s, 1H), 7.42 (d, 1H), 7.17-7.12 (m, 3H), 6.87 (td, 1H), 6.80 (ad, 1H), 4.46 (t, 2ET), 4.12
(t, 2H), 3.86 s (2H), 1.87 (br s, 1H).



those skilled in the art, it is not desired to limt the invention to
t he exact construction and 58" process shown as described above.
Accordingly, all suitable nodifications and equival ents nay be
resorted to falling within the scope of the invention as defined by
the clains that follow [00201] The words "conprise," "conprising,"
"include,” "including,” and "includes" when used in this
specification and in the followng clains are intended to specify the
presence of stated features, integers, conponents, or steps, but they
do not preclude the presence or addition of one or nore other
features, integers, conponents, steps, or groups thereof. 59 What is
clainmed is: 1. A process for the prepaf%tion of a conmpound having the
Fornula |: OH or a pharnaceutical lgg,acrept abl e salt thereof, which
conprises: (a)coupling a conmpound of f rgula [1 NH2

#UO NH, .
N, .
N .

HO._ _
- 2-(5-(C-{Aminomethyl)-4-fluorophenoxy)-1H-indazol-1-ylethanol ‘}9A
: ' (Method B) ,
[00197] To a solution of  (5-fluoro-2-(1-(2-hydroxyethyl)-1H-indazeol-5- -

yloxy)benzonitrile (1.0 g, 3.36 mmol) and NiCly'6H,0 (148 mg, 0.336 mmol) in MeOH {30
mlL) was added NaBH, (636 Iﬁg, 16.8 mmol) in portions (2-3), and the reaction was stirred
for 3 hours. A solution of saturated Na;COj (15 mL) was slowly added and the mixture was
stirred for 75 minutes, during which a fine solid formed. The reaction mixture was filtered
thru GF/F and the cake was washed with MeOH (20 mL). The filfrate was concentrated to
about 15 ml under vacuum, isopropyl acetate (20 mL) was added, and the mixture was
concenirated. To the concentrate was added isopropyl acetate (20 mL) and the mixture was
stirred for 5 minutes. The phases were separated,.and the organic layer was washed with
10% brine (20 mL). Citric acid (0.1 M, 20 mL) was added and the phases were vigorously
mixed. The organic layer was removed and the aqueous was washed with isopropyl éxcetate
(20 mL) and EtOAc (20 mL). To the aqueous layer was added isopropyl acetate (20 mL) and
50% NaOH (1 mL) was added. The phases were vigorously mixed and the aqueous was
removed. The organic was washed with 10% brine (20 mL), dried over Na;SO4 and
concentrated to 850 mg (85%). - '
Example §

Pheny] 3-tert-butvl-1-p-tolyl-1H-pyrazol-5-ylcarbamate
[00198] To a solution of 3-tert-butyl-1-p-tolyl-1H-pyrazol-5-amine (10_2:9 g, 4489
mmol) in EtOAc (1 L) at 10.9 °C was added a NaOH solution (2.5 M, 269 mL), and the
biphasic reaction mixture warmed to 15.9 and then stabilized. Pheﬁyl chloroformate (98.4 g,




OP1L Il or a salt thereof, in which PI represents a hydrogen atomor a
hydr oxyl protecting group, with a conpound of forrmula IIl  Z I1ll O in
which Z represents a | eaving group, or the correspondi ng i socyanat e;
or (b)reducing a conpound of formula IV 60 IV wherein Re represents
a hydrogen atom of a residue of an al cohol;followed by renoving any
protecting group and, if desired, formng a pharmaceutically
acceptable salt. 2. A pharnaceutical conposition, conprising a
conpound havi ng the Fornul a |

57

156.5 mmol) was added in one portion and the temperature rose to 25.5 and then stabilized.
The ice bath was removed and the reaction was monitored by HPLC. After 1 hour an
additional 25 mL of 2.5 M NaOH was added. The reaction mixture was stirred overnight, and
then diiuted with EtOAc (200 mL). The organic layer was washed with brine (1 L), dried
over Na;S04 (200 g) and concentrated to about 400 to 560 mL of EtOAc. The conceﬁtrated
solution was warmed to 60 °C. After the solids had dissolved, heptane (2 L) was slowly
added, during which solids formed. After stirring for 30 minutes the solid was collected via
filtration and the cake was washed with 400-500 mL of heptane. The cake was dried in a
vacuum oven at ambient temperature to yield 156.9 g (95.0%) of the title compound. 'H
NMR (400 MHz, CDCl3) 6 7.39 — 7.31 (m, 6H), 7.26-7.225 (i, 2F), 7.13 (br s, 2H), 6.96 (br
s, 1H), 6.47 (br s, 1H), 2.42 (s, 3H), 1.34. (s, SH). ’
Example 9

ethyl)-1H-indazol-5-

_ yloxy)benzylurea {72):
[00199] To a 4.1 °C solution of 2—(5-(2-(aminomethyl)-4-ﬂuorophenox§)-1I—I—indazol-
1-yl)ethanol (71.55 g, 237 mmol) in DMA (350 mL) was added 'a DMA (350 mL) solution of
phenyl 3-tert-butyl-1-p-tolyl-1H-pyrazol-5-ylcarbamate (80.5 g, 230 mmol). The
temperature rose to 18.4 °C and stabilized. The ice bath was removed and the reaction was

stirred for 2 hours. An additional portion of 2-(5-(2-(aminomethyl)-4-fluorophenoxy)-1H-

indazol-1-yl) ethanol was added and the reaction was stirred for 2 howrs. The reaction
mixtnre was partitioned between i.sopmpyl acetate (1.6 L) and water (2.4 L). The aqueous
layer was removed. 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 pr.'-nciples- of
the invention. Further, since nunierous modifications and changes will be readiliv apparent to

those skilled in the art, it is not des.-ired to limit the invention to the exact construction and



\ -CH or a pharnaceutically acceptable salt thereof and a
pharmaceutically acceptable carrier or diluent. 3. A conmpound of
formula Il 61 OPl Il or a salt thereof, in which Pl represents a
hydrogen atom or a hydroxyl protecting group. 4. The use of a conpound
according to claim1l in the manufacture of a nedi canent for the
treatnment of a kinase-nediated condition in a manmal, wherein said

ki nase-nmedi ated condition is inflammtory di sease, autoi nmune

di sease, destructive bone disorder, proliferative disorder

i nfectious di sease, viral disease, or neurodegenerative di sease. 5Use
as clained in claim4, wherein the prodrug is
2-(5-(2-((3-(3-tert-butyl-1-p-tolyl-

process shown as described above. Accordingly, all suitable modifications and equivalents
may be resorted to falling within the scope of the invention as defined by the claims that
follow. o

[00201] The words "comprise,” "comprising,” "include," "including,” and "includes"
when used in this specification and in the following claims are intended to specify the
presence of stated' features, integers, components, or steps, but they do not preclude the
presence or addition of one or more other features, integers, components, steps, or groups
thereof.



1H pyrazol - 5- yQur ei do) met hyl ) - 4-f | uor ophenoxy) - 1H-i ndazol - 1- ypet hyl
dlhydrogenphosphate or a pharmaceutically acceptable salt thereof

2 (5-(24(3-(3-Tert-butyl-1-p-tol yl- 1F9%yrazo| 5-ypur ei do) met hyl ) - 4-f|
uor oph ndazol 1-yllethyl dihydrogenphosphate, or a
pharna§&§W¥%8FF93 Breptabl e salt thereof 7. A process for the
preparation of a conpound as defined in claim®6, which conprises
phosphoryl ating a conpound having the Formula I: \-OCH 62 8. A
phar macdeut i dapbrasessgosiheippeparatio wmgw%@vmgﬁhd Fofmdhdi m 6 and a
pharmaceutically acceptable carrier or diluent. 9. The process
according to claiml1l, wherein Zis an aryloxy group optionally
substituted with one or nmore groups selected f W, O, Br, and NQ2.
10. The process of claim1, whereln said conpoy qf forrmula (I1) has
been prepared by the nethod co ing: (i) reads g a conpound of

formula (V) F H H
N\H/N N
N
0 0 \‘L‘§x<_

.04
N

AN

N

L\——OH

I
or a pharmaceutically acceptable salt thereof, which comprises:
(a) coupling a compound of formula II
F
NH,
O

g

/
N
k0P1

or a salt thereof, in which P' represents a hydrogen atom or a hydroxyl protecting group, with

II

a compound of formula ITX

in which Z represents a leaving group, or the corresponding isocyanate; or

(b) reducing a compound of formula IV



op2 (V) in which P2 represents hydrogen or a hydroxyl protecting
group, under catal ytic hydrogenation conditions or in the presence of
ni ckel boride. 11. A conpound havi ng t? Formula | in the formof a
prodrug: \ -OH I or a pharnaceuti cal § accept abl e salt thereof

wherein R° represents a hydrogen atom of a residue of an alcohol;followed by removing any

protecting group and, if desired, forming a pharmaceutically acceptable salt.

2. A pharmaceutical composition, comprising a compound having the Formula I:

O N\[C])/N\KN§T
&OH
1

or a pharmaceutically acceptable salt thereof and a pharmaceutically acceptable carrier or

diluent.

3. A compound of formula II



NH,

.z
Z \S
o

NI

II

or a salt thereof, in which P' represents a hydrogen atom or a hydroxyl protecting group.

4. The use of a compound according to claim 11 in the manufacture of a medicament for
the treatment of a kinase-mediated condition in a mammal, wherein said kinase-mediated
condition is inflammatory disease, autoimmune disease, destructive bone disorder,

proliferative disorder, infectious disease, viral disease, or neurodegenerative discase.

5 Use as claimed in claim 4, wherein the prodrug is 2-(5-(2-((3-(3-tert-butyl-1-p-tolyl-
1H-pyrazol-5-yl)ureido)methyl)-4-fluorophenoxy)-1H-indazol-1-yl)ethyl
dihydrogenphosphate, or a pharmaceutically acceptable salt thereof.

6. 2-(5-(2-((3-(3-Tert-butyl-1-p-tolyl-1 H-pyrazol-5-yhureido)methyl)-4-fluorophenoxy)-
1H-indazol-1-yl)ethyl dihydrogenphosphate, or a pharmaceutically acceptable salt thereof.

7. A process for the preparation of a compound as defined in claim 6,

which comprises phosphorylating a compound having the Formula I:

F
=
\I II\{I N N
T W
y P 0
N\|/

or a pharmaceutically acceptable salt thereof.
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8. A pharmaceutical composition, comprising a compound of claim 6 and a

pharmaceutically acceptable carrier or diluent.

0. The process according to claim 1, wherein Z is an aryloxy group optionally

substituted with one or more groups selected from F, Cl, Br, and NO,.

10. The process of claim 1, wherein said compound of formula (IT) has been prepared by

the method comprising:

(i) reducing a compound of formula (V)

CN
/ 0
ey
N

oP2
V)
in which P? represents hydrogen or a hydroxyl protecting group, under catalytic

hydrogenation conditions or in the presence of nickel boride.

11. A compound having the Formula I in the form of a prodrug:

| m}
I

1

or a pharmaceutically acceptable salt thereof,



