
I KINASE INHIBITORS AND METHODS OF USE THEREOF [0001]This application
claims the benefit of United States provisional patent application
number 60/763,712 filed on January 31, 2006, which is incorporated
herein in its entirety. BACKGROUND OF THE INVENTION 1. Field of the
Invention  [0002]This invention relates to kinase inhibitors,
pharmaceutical compositions containing the inhibitors, and methods
for preparing these inhibitors. The lcinase inhibitors of this
invention are useful for the treatment of inflammation,
osteoarthritis, rheumatoid arthritis, cancer, autoimmune diseases,
and other cytolcine-mediated diseases. 2. Description of the state of
the art [0003]A number of chronic and acute inflammatory condition g
have been associated with the overproduction of pro-inflammatory
cytolcines. Such cytokines include but are not limited to tumor
necrosis factor alpha (TNF-a), interleukin 1 beta (IL-1p),
interleukin 8 (IL-8) and interleuldn 6 (IL-6). Rheumatoid arthritis
(RA) is a chronic disease where TNF-a and IL-1/3 are implicated in
the onset of the diseases and in the progression of the bone and
joint destruction seen with this debilitating condition. Recently
approved therapeutic treatments for RA have included soluble TNF-a
receptor (ENBRBLTM) and IL-1 receptor antagonist (ANAI(INRA114).
These treatments work by blocking the ability of their respective
cytokines to bind to their natural receptors. Alternative methods for
treating cytokinemediated diseases are currently under investigation.
One such method involves inhibition of the signaling pathway that
regulates the synthesis and production of pro-inflammatory cytolcines
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 cytolcines was first
established by Salclatvala et al, (Cell, 1994, 78:1039-1049), who
showed that IL-1 activates a protein kinase cascade that results in
the phosphorylation of the small heat shock protein, Hsp27, probably
by mitogen-activated protein activated protein kinase 2 (MAPKAP
kinase-2). Analysis of peptide sequences derived from the purified
lcinase indicated tat 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  2 



variety of cellular stresses, including exposure to UV radiation and
osmotic shock, and the  identity of the kinase that directly
pliosphorylates Hsp27 was confirmed as MAPKAP lcinase-   2 (Rcmse,
J., et at, Cell, 1994, 78:1027-1037). Subsequently, it was shown that
p38 MAPK was the molecular target of a. series of pyridinylimidazole
compounds that inhibited the production Of TNT from LPS-challenged
huMan inonocytes (Lee, J, et al., Nature, 372:739-  . 746): This was
a key' discoVery and has led to the development of a number of
selective inhibitors of p38 MAPK and the elucidation of its role in
cytokine signaling. [0005]It is now known that multiple forms of p38
MAPK (a, 13,1, 8), each encoded by a separate gene, form part of a
kinase cascade involved in the response of cells to a variety of
stimuli, including, osmotic stress, UV Eight, and cytolcine mediated
events. These four isoforms of p38 are thought to regulate different
aspects of intracellitlar signaling. Activation - of p38 is part of a
cascade of signaling events that lead to the synthesis and production
of pro-inflammatory cytokines such as TNF-a. P38 functions by
phosphcirylating downstream substrates that include other ldnases and
transcription factors. Agents that inhibit p38 MAPK have been shown
to block the production Of cytokines including but not limited to
TNF-a, IL-6, IL-8 and 1L-113 in vitro and in vivo models (Adams, J.
L., et al., Progress in Me dicinal Chemistry, 2001, 38:1-60).
[0006]Abl (also known as Ableson) is a tyrosine kinase that is
expressed, in hematopoietic cells and is implicated in the
progression of various liquid tumors including chronic myeloid
leukemia (CML) and acute lymphoblastic leukemia (ALL). Transformation
is a result of a chromosomal translocation, known as the Philadelphia
chromosome. This leads to a constitutively activated chimera between
Ableson and the breakpoint cluster region (BCR) -- the Abl-BCR
protein. GLEEVECa also known as Imatinib (Novartis) is a potent
inhibitor of Abl and is currently used to treat CML patients (N.
Engl. .I. 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 gastrointestinal
stromal tumors (GIST). [0007]There is evidence that fibroblasts
respond to the growth factor protein TGF-13 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. (1 Clin.
Invest, 2004, 114(9) 1308-1316) have demonstrated pre-clinical
efficacy of GLEEVECI> in a bleonxycin-mediated model of lung fibrosis
in mice. GLEEVEC is being evaluated in patients with pulmonary
fibrosis. 



3 [0008]TEK (also known as Tie-2) is another receptor tyrosine
lcinase expressed only on endothelial cells which has been shown to
play a. role in angiogenesis. The binding of the factor
angiopoietin-1 results in autophosphorylation of the kinase domain of
TEK and results in a signal transduction process which appears to
mediate the interaction of endothelial cells with peri-endothelial
support cells, thereby facilitating the maturation of newly formed
blood vessels. The factor angiopoietin-2, on the other hand, appears
to antagoniie the action of angiopoietin-1 on TEK and disrupts
.angiogenesis (Maisonpierie et al., Science, 1997, 277:55-60). Tie2
is up-regulated in tumor angiogenic vessels (Trogan, E. Br. .1.
Cancer, 1998, 77:5156) and there is evidence that it may play a
supportive role in hematopoietic cancers (L. Naldini et al., Cancer
Cell, 2005, 8:211-226; Suda, T. et al., Cell, 2004, 118:149-161). In
addition to its possible role in cancer, angiogenesis may also have
implications in diseases like rheumatoid arthritis (RA), psoriasis
and the regression of inflammation driven pathologies. The formation
of pannus, the destructive legion responsible for arthritic
progression is in part driven by new blood vessel formation and a
recent paper by Lin, C. et al. (Arthritis and Rheumatism, 2005,
52(5):1585-1594) demonstrates the pathological role of Tie2 in a
mouSe collagen-induced arthritis models of RA. Therefore, inhibition
of Tie2 could provide a beneficial effect against proliferative and
inflammatory diseases. [0009]Several other lcinases have been
implicated in the progression of proliferative diseases such as
cancer. Among these, numerous Sr family *member proteins have been
shown to play a similar role as Src and may provide parallel
signaling pathways during uncontrolled cellular proliferation.
Primary examples include the tyrosine kinases Lyn, Fyn, Lek and lick.
Lyn and lick have been implicated in the progression of B-cell acute
lymphoblastie leukemia (B-ALL), a hematopoietic cancer of B cells
(Li, S. et al. Nat Genet., 2004 36(5):453-461). [0010]The Eph
(erythropoietin-producing hepatoma amplified sequence) family of
tyrosine kinase receptors binds ephrins which leads to numerous
cellular processes. Ephs - appear to play a role modulating tumour
cell adhesion and motility and invasiveness, and some evidence
demonstrates an active role of Ephs and ephrins in
neo-vascularisation during pathological processes. The Eph A
receptors are over-expressed in limg, kidney and gastric tumour
vasculature, and dominant-negative, soluble EphA2 or A3 proteins have
been shown to modulate tumour angiogenesis and progression in vivo
(Laelcmann M. et al., 1UBMB Life, 2005, 57(6):421-31).  4
[0011]Vascular endothelial growth factors and their cognate
receptors, for example KDR (VEGFR2) and FLT1 (VEGFRR1) are key
regulators of angiogenesis. The protein therapeutic drug AVASTINO has
shown promise in colon cancer and works through the VEGFR pathWay.
SUTENT/SU11248 (sunitinib malate) (Pfizer) is a potent KDR inhibitor
and has shown promising results against GIST and renal cell
carcinomas. [0012]Peripheral blood monocytes (PEMCs) have been shMvn
to-express and secrete pro-inflammatory -cytokines when stimulated
with lipopolysaccharide (LPS) in vitro. P38 inhibitors efficiently
block this effect when PBMCs are pretreated with such compounds prior
to stimulation with LPS -(Lee, J.C., et al, Int. J. ImmunopharMacol.,
1988, 10:835-843). The efficacy of p38 inhibitors in animal models of
inflammatory disease has prompted an investigation of the underlying



disease models. Inhibitors of p38 MAPK show positive effects in a
number of standard animal models of inflammation. including rat
collagen-induced arthritis (Jackson, Ll.., 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-induced paw edema in the mouse (Nishikori, T., et al.,
Eur. .1 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
these animal models. [0014]Thus, a safe and effective kinase
inhibitor would provide a means to treat debilitating diseases that
can be regulated by modulition of one or more kinases.
[0015]International patent application publication number WO
20041078116 discloses certain compounds as kinase inhibitors. Amongst
these compounds are certain N1-  .5 substituted indazole derivatives
having a substituent at the 5-position that contains a
pyrazol5-ylurea group. Examples of such compounds include the
compounds of Examples 94 and 138 in which the NI substituent is
respectively a methyl group and a 2-hydroxy-2- methylpropyl group.
[0016]It has now been found that compounds having particnlarly
desirable properties may be obtained by selecting the primary alcohol
group, -CH2CH2OH, as the Ni substituent, and a particular substituent
at the 5-position containing a 3-tert-butyl-1-p-toly1-1H-pyrazol-5-
y1 group. SUMMARY OF TEE INVENTION [001'7]This invention provides
compounds that inhibit one or more lcinases and kinase-mediated
events such as the inhibition of cytokine production, angiogenesis or
cellular pi-oliferation. Such compounds have utility as therapeutic
agents 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 compound having the Formula I: 



OH [0019]or a pharmaceutically acceptable salt thereof. [0020]. The
compound may also be described by the chemical name
1-(3-tert-buty1-1-
p-toly1-1H-pyrazol-5-y1)-3-(5-fluoro-2-(1-(2-hydroxyethyl)-1H-indazol
-5-yloxy)benzypurea.  [0021] It was 'found the compound of formula I
has improved potency against certain lcinases. In addition, it was
observed that the solubility of the corresponding compound in which
the NI substituent is replaced with a phosphate ester group of
formula - CH2CH2OPO3H is several orders of magnitude greater than
that of the compound of formula I. Thus, the compound of Formula I
possess a unique position for creating soluble prodrugs. More
particularly, as demonstrated with test data hereinafter, the
compound of formula I has  6 been found to be a significantly more
potent inhibitor of AM and Tie2 than the compounds of Examples 94 and
138 of WO 2004/078116i Furthermore; the compounds of Examples 94 and
138 of WO 2004/078116 do not possess a primary alcohol group that can
be derivatized to afford a predrug. [0022]In addition to compound of
Formula I, the invention also  includes pharmaceutically acceptable
salts. of the compound, and solvates of the compound and its
pharmaceutically acceptable salts. . [0023]The phrase
"pharmaceutically acceptable" indicates that the substance or
composition is compatible chemically and/or toxicologically with the
other ingredients comprising a formulation, and/or the mammal being
treated therewith. [0024]A "solvate" refers to an association or
complex of one or more solvent  . . molecules and a compound of the
invention. Examples of solvents that form solvates 



include, but are not limited to,- water, isopropanol, ethanol,
methanol, DMSO, ethyl acetate, acetic acid, and ethanolamine. The
term "hydrate" refers to the complex where the solvent molecule is
water. [0025] .According to another aspect, the present invention
provides the use of a compound of Formula I in the manufacture of a
medicament for the treatment of a Idnasemediated condition in a
mammal. [0026]In another aspect, the present' invention provides a
method of treating or preventing a kinase-mediated condition,
compriSing administering a compound of Formula I 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 hydroxy group into a group such as, but not limited
to, a phosphate ester, hemisuccinate, dimethylaminoacetate, or
phosphoryloxymethyloxycarbonyl group, as outlined in Advanced Drug
Delivety 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
also encompassed. Prodrugs of this type are 'described in J. Med.
Chem., 1996, 39, 10. More specific examples  7 include replacement of
the hydrogen atom of the alcohol group with a group such as .(C1-
C6)alkanoyloxymethyl, 1-((CI-C6)alkanoyloxy)ethyl,
1-methy1-14(Ci-C6)alkanoyloxy)ethyl,
(C1-C6)alkoxycarbonyloxymethyl,N-(C1-C6)alkoxycarbonylaminomethyl,suc
cinoyl, (CILC6)alkanoyl, a-amino(CI-COalkanoyl, arylaey1 and
a-aminoacyl, or cc-aminoacyl-aarninoacyl, where each cc-arninoacyl
group is independently selected from the naturally occulting L-amino
acids, P(0)(OH)2, -P(0)(0(CI-C6)alky1)2 or glycosyl (the radical
resulting from the removal of a hydroxyl group of the hemiacetal form
of a carbohydrate). [0030]Therefore, according to another aspect, the
present invention provides the use 



of a prodrug of a compound of Formula I in the manufacture of a
medicament for the treatment with a compound according to claim 1 of
a lcinase-mediated cbndition in a mammal. In one embodiment, the
prodrug is a phosphate prodrug. [0031]In another aspect, the present
invention provides a method of treating .Or preventing a .
kinase-mediated condition in a mammal with a compound of. Formula I,
comprising administering to mammal a prodrug of a compound of Formula
I in an amount effective to treat or prevent said kinase-mediated
condition. In one embodiment, the prodrug is a phosphate prodrug.
[0032]In accordance with another aspect, therefore, the present
invention provides 2-
(5-(24(3-(3-tert-buty1-1-p-toly1-1H-pyrazol-5-y1)ureido)-methyl)-4-fl
uoro-phenoxy)-1Hindazol-1 -34)ethyl dihydrogenphosphate, or a
pharmaceutically acceptable salt thereof. [0033]Without wishing to be
bound by theory, it is believed that the phosphate ester compound
functions as a pro-drug for the corresponding primary alcohol.
[0034]As described herein, the phosphate ester of the compound of
Formula I has been found to possess particularly good solubility.
[0035]A "pharmaceutically acceptable salt," unless otherwise
indicated, includes salts that retain the biological effectiveness of
the corresponding free acid or base of the specified compound and are
not biologically or otherwise undesirable. A compound of the
invention may possess a sufficiently acidic group, a sufficiently
basic group, or both functional groups, and accordingly react with
any of a number of inorganic or organic bases or acids to form a
pharmaceutically acceptable salt. Examples of pharmaceutically
acceptable salts include those salts prepared by reaction of the
compounds of this invention with a mineral or organic acid or an
inorganic base, such salts including, but not limited to, sulfates,
pyrosulfates, bisulfates, sulfites, bisulfites, phosphates,
monohydrogenphosphates, dihydrogenphosphates, metaphosphates,
pyrophosphates, Chlorides, bromides, iodides, acetates, propionates,
decanoates, caprylates, acrylates, formates, isobutyrates, caproates,
heptanoates, propiolates, oxalates, malonates, succinates, suberates,
sebacates, ftunarates,
maleates,butyn-1,4-dioates,hexyne-1,6-dioates,benzoates,chlorobenzoat
es, methylbenzoates, dinitrobenzoates, hydroxybenzoates,
methoxybenzoates, phthalates, sulfonates, xylengsulfonates,
phenylacetates, phenylpropionates, phenylbutyrates, citrates,
lactates, y-hydroxybutyrates, glycollates, tartrates,
methanesulfonates, propanesulfonates, naphthalene-l-sulfonates,
naphthalene-2-sulfonates, and mandelates.Since a single 



compound of this invention may include more than one acidic or basic
moiety, the compounds of this invention may include mono, di or
tri-salts in a single compound. [0036]If the inventive compound is a
base, the desired pharmaceutically acceptable salt may be prepared by
any suitable method available in the art, for example, by treatment
of the free base with an acidic compound, for example an inorganic
acid such.as hydrochloric acid, hydrobromic acid, sulfuric acid,
nitric acid, phosphoric acid and the like, or with an organic acid,
such as acetic acid, maleic acid, succinic acid, mandelic acid,
fumaric acid, malonk acid, pyruvic acid, oxalic acid, glycolic acid,
salicylic acid, a pyranosidyl acid such as glucuronic acid or
galacturonic acid, an alpha hydroxy acid stkh as citric acid or
tartaric acid, an amino acid such as aspartic acid or glutamic acid,
an aromatic acid such as benzoic acid or cinnamic acid, a sulfonic
acid such as p-toluenesulfonic acid or ethanesulfonic acid, or the
like. [0037]If the inventive compound is an acid, the desired
pharmaceutically acceptable salt may be prepared by any suitable
method, for example, by treatment of the free acid with an inorganic
or organic base. Examples of suitable inorganic salts include those
formed with alkali and alkaline earth metals such as lithium, sodium,
potassium, barium and calcium. Examples of suitable organic base
salts include, for example, ammonium, dibenzylammonium,
benzylammonium, 2-hydroxyethylammonium, bis(2- hydroxyethyDamraonium,
phenylethylbenzylamine, dibenzylethylenediamine, and the like salts.
Other salts of acidic moieties may include, for example, those salts
formed with procaine, quinine and N-methylglucosamine, plus salts
formed with basic amino acids such as glycine, omithine, histidine,
phenylglycine, lysine and arginine. 100381The compounds of Formula I
also include other salts of such compounds that are not necessarily
pharmaceutically acceptable salts, and which may be useful as
intermediates for preparing and/or purifying compounds of Formula I
and/or for separating enantiomers of compounds of Formula I.
[0039]This invention also embraces isotopically-labeled compounds of
this invention which are identical to those recited herein, but for
the fact that one or more atoms are  9 replaced by an atom having an
atomic Mass or mass 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 international patent
application, publication number WO 2904/078116, Particularly in light
of the description contained herein. The starting materials are
generally available from commercial '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 organischen Chemie, 4, Aufl. ed.
Springer-Verlag, Berlin, including supplements (also available via
the Beilstein online database). 



[0041]According to another aspect, the present invention provides a
process for the preparation of a compound of Formula I or a
pharmaceutically acceptable salt thereof, which comprises:
(a)coupling a compound of formula II    II  lo        or a salt
thereof, in which Pi represents a hydrogen atom, or a hydroxyl
protecting group, with a compound of formula III  ifi- in which Z
represents a leaving group, or the corresponding isocyanate; or
coireducing a compound of formula IV  IV 



wherein Re represents a hydrogen atom or a residue of an alcohol;
followed by removing any protecting group and, if desired, forming a
pharmaceutically acceptable salt. [0042] Examples of convenient
hydroxyl protecting groups represented by PI include cyclic
hemiketals, such as tetrahydro-211-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
CH2.--e(ai3)0-, or an aryloxy group optionally substituted, for
example, with one or more groups selected from F, Cl, Br, and NO2-
Particular values for an optionally substituted aryloxy group include
phenoxy, 4- chlorophenoxy, 4-bromophenoxy, 4-fluorophenoxy,
4-nitrophenoxy, and 2-nitropbenoxy. In a. particular embodiment, Z is
phenoxy.  II [0044]It has been found that compound IV can
advantageously be isolated in good yield and high. purity without a
chromatography step when Z of. compound III is an optionally
substituted aryloxy group, such as a phenoxy group. [0045]The
coupling of a compound of formula (II) with a compound of formula
(III) when Z is an optionally substituted phenoxy group can be
conveniently performed at a temperature between 0 and 100 C; and more
particularly at ambient temperature. Convenient solvents include
aprotic solvents such as ethers (for example tetrahydrofuran or
p-dioxane), DME, DMSO, or acteonitrile. The coupling reaction is
conveniently performed in the presence of a base such as a tertiary
amine (for example, triethylamine or DMA). [0046]Particular values of
Re when represented by a residue of an alcohol include (1- 6C)alkoxy
groups, such as ethoxy. [0047]The compounds of the formulas (II) and
(IV) are believed to be novel and are 



provided as further aspects of the invention. [0048]The compounds,
of, formula (M) when Z is represented by an optionally substituted
aryloxy group are also believed to be novel and are provided as
further aspects of the invention. [0049]In another aspect, 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-tolyIIH-pyrazol-5-yl)ureido)methyl)-4-fiuorophenoxy)-1H-indwtol-1-
yl)ethyl dihydrogenphosphate, or a pharmaceutically acceptable salt
thereof, which comprises phosphorylating
143-tert-buty1-1-p-toly1-1H-pyrazol-5-y1)-3-(5-fluoro-2-(1-(2-hydroxy
ethyl) -1H-indazol-5-yloxy)benzyl)urea, or a salt thereof. [0050]The
phosphorylation according is conveniently performed by reacting the
alcohol with a cliallcyl or diaryl diallcylphosphinamidite, such as
di-tert-butyl diisopropylphosphinamidite or di-phenyl
diisopropylphosphinamidite, followed by removal of the alkyl or aryl
groups on the phosphate product by hydrolysis or catalytic
hydrogenation.  10051] For illustrative purposes, Schemes 1 and 2 and
the Examples illustrate methods for preparing the compounds of this
invention as well as key intermediates. Those  skilled in the art
will appreciate That other synthetic routes may be used to synthesize
the inventive compounds. Although specific starting materials and
reagents are depicted in the Schemes and discussed below, other
starting materials and reagents can be easily substituted to provide
a variety of derivatives and/or reaction conditions. In addition,
many of the compounds prepared by the methods described below can be
further modified in light of this disclosure using conventional
chemistry well known to those skilled in the art.    13    



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 minimize dimer formation. However, higher concentrations. of acid
can also cause hydrolysis of some of the ester compound 78 to the
corresponding acid. Scheme 3 illustrates an improved process for the
preparation of the compound of Formula I, which reduces formation of
the dimer and acid impurities.  Scheme 3 [0053]Scheme 3 illustrates a
method of reducing the ester group of compound 77 to the
corresponding alcohol prior to reduction of the nitrile group to
.provide compound 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 sodium borohydride in a suitable solvent to provide the
corresponding alcohol compound 78A. The nitrile group of compound 78A
is then reduced under standard catalytic hydrogenation. conditions or
using nickel boride in a suitable organic solvent to provide the
corresponding methyl amine compound 79.4. [0055]The route shown in
Scheme 3 offers' several advantages over the routes shown in Scheme 2
for the formation of the compound of Formula I. Using the routes
shown in Scheme 3, the reduction of the nitrile group can be
performed with higher concentrations of NC!, which advantageously
lowers the amount of dirtier impurity that forms. In addition, the
route shown in Scheme 3 avoids the use of sodium borohydride in the
final step, thereby avoiding additional .purification steps to remove
residual boron impurities from the final product. Therefore, by
including the sodium borohydride reduction step earlier in the
reaction sequence, residual boron can be easily removed during the
.intermediate sequence  15 



steps. In addition, the coupling of the amino alcohol compound 79A
with the compound 69A can be performed at lower temperatures, thus
improving the purity of the product 72. Accordingly, the route shown
in Scheme 3 enables improved throughput for the synthesis of the
compound of Formula I, and consequently provides an efficient
synthetic route for the production of the compound of Formula I that
is more, amenable to or suitable for large-scale manufacture.
[0056]Accordingly, also provided is a process for preparing a
compound of formula (II), comprising: [0057](i) reducing a compound
of formula 07)    oe2 (V) [0058]in which P2 represents hydrogen or a
hydroxyl protecting group, under catalytic hydrogenation conditions
or in the presence of nickel boride [0059]Referring to step (i),
hydrogenation catalysts include ansi. suitable palladium ...-
catalyst, such as Pd(OH)2 or palladium supported on carbon. The
hydrogenation takes place under acidic conditions (such as by the
addition of an acid, for example HCI or acetic acid) or with the
addition of ammonia. The catalytic hydrogenation can be carried out
in any suitable solvent system such as an alcohol (e.g., methanol,
ethanol, isopropanol), ester (e.g., ethyl acetate) or ether (e.g.,
THF). Mixed solvents, for example alcohol and THF, are also suitable
for the hydrogenation step. Hydrogen pressure can be in the range
between 25 to 100 psi, for example 40 psi. The reduction is typically
performed at a temperature between 20- 100 C. [0060] Referring to
step (i), the nickel boride can be prepared in situ from a transition
metal salt, preferably a Ni(II) salt, and sodium borolgdride. 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. 100611A compound of formula (V) can be prepared
by reducing a compound of 



formula (VI)  16  (v1) [0062]wherein 113 is as defined for P2, using
any convenient ester reducing conditions (e.g., sodium borOhydride),
in a suitable solvent such as an alcohol (e.g., methanol; ethanol,
isopropanol). [0063]In preparing compounds of this invention,
protection of remote functionalities (e.g., primary or secondary
amine; alcohols, etc.) of intermediates may be necessary. The need
for Klett protection will vary depending on the nature of the remote
functionality and the conditions of the preparation_ methods. For
example, suitable amino-protecting groups (NHPg) include acetyl,
trifluoroacetyl, t-butoxycarbonyl (BOC), benzyloxycarbonyl (CBz) and
9- fluorenylmethyleneoxycarbonyl (Fmoc). Convenient hydroxyl
protecting groups include tetrahydro-2H-pyran-2-yl, 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 Synthesis, John Wiley 8c 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 acceptable salt thereof, in
an amount effective to treat or prevent said disorder. In one
embodiment, the method comprises administering to a mammal a compound
of this invention in an amount effective to inhibit one or more
kinases. [0066]An "effective amount" refers to an amount of compound
that, when administered to a mammal in need of such treatment, is
sufficient to effect treatment for a disease mediated by the activity
of one or more protein kinases, such as p38 MAPIC, and the 



17 associated Icinase-mediated events such as cytokine production.
Thus, for example, a therapeutically effective amount of a compatind
of this invention or a salt, active metabolite thereof, is a quantity
sufficient to modulate, regulate, or inhibit the activity of one or
more protein kinases such that a disease condition which is mediated
by that activity is reduced or alleviated. 100671"Treating" is
intended to mean at least the mitigation of a disease condition in a
mammal, such as a human, that is affected, at least in part, by the
activity of one or more protein kinases. The terms "treat" and
"treatment" refer to both therapeutic treatment and prophylactic or
preventative measures, wherein the object is to prevent or slow down
(lessen) an undesired physiological change or disorder. For purposes
of this invention, beneficial or desired clinical results include,
but are not limited to, alleviation of symptoms, diminishment of
extent of disease, stabilized (i.e., not worsening) state of disease,
delay or slowing of disease progression, amelioration Or palliation
of the disease state, and remission (whether partial or total),
whether detectable or undetectable. "Treatment" can also mean
prolonging survival as compared to expected survival if not receiving
treatment. Those in need of treatment include those already with the
condition or disorder as well as those prone to have the condition or
disorder or those in which the condition or disorder is to be
prevented. 00681The amount of a compound of this invention
administered to a mammal will vary depending upon factors such as the
particular compound, disease condition and its severity, the identity
(e.g., weight) of the mammal in need of treatment, but can
nevertheless be routinely determined by one skilled in the art.
'10069]As used herein, the term "mammal" refers to a warm-blooded
animal that has or is at risk of developing a disease described
herein and includes, but is not limited to, guinea pigs, dogs, cats,
rats, mice, hamsters, and primates, including humans. 100701In one
aspect of this invention, the compounds of this invention or
pharmaceutical salts thereof may be formulated into pharmacetitical
compositions for administration to animals or humans to treat or
prevent a lcinase-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-I, TNF, IL-6 or IL-8
overproduction. Such conditions include, but are not limited to,
inflammatory diseases, autoimmune diseases, destructive bone
disorders, proliferative disorders, infectious diseases, viral
disease, fibrotic disease and neurodegenerative diseases.  18
[0071]Inflammatory diseases which may be treated or prevented
include, but are not limited to, acute pancreatitis, chronic
pancreatitis, asthma, allergies, and adult respiratory distress
syndrome. 



[0072]Autoimmune diseases which may be treated or prevented include,
but are not limited to, glomeralonephritis, rheumatoid arthritis,
systemic lupus erythematosus, scleroderma, chronic thyroiditis,
Graves' disease, autoimmune gastritis; insulin-dependent diabetes
mellitus (Type I), autoimmune hemolytic anemia, autoimmune
neutropenia, thrombocytopenia, atopic dermatitis, chronic active
hepatitis, myasthenia gravis, multiple sclerosis, inflammatory bowel
disease, ulcerative colitis, Crohn's disease, psoriasis, or graft vs.
host disease. [0073]Destructive bone disorders which may be treated
or prevented include, but are not limited to, osteoporosis,
osteoarthritis and multiple myeloma-related bone disorder.
[0074]Fibrotic diseases which may be treated or prevented include,
but are not limited to, idiopathic pulmonary fibrosis, kidney and
liver fibrosis. [0075]Proliferative diseases which may be treated or
prevented include, but are not limited to, acute Myelogenous
leukemia, chronic myelogenous leukemia, metastatic melanoma, Kaposi's
sarcoma, myelodysplastic syndrome, multiple myeloma, astrocytoma,
bone cancer, brain cancer, breast cancer, colorectal cancer, gastric
cancer, glioma, glioblastoma, multiforme, head and neck cancer,
hematological cancer, hematopoiesis disorders, interstitial lung
diseases, kaposi's sarcoma, lymphocytic leukemia, melanoma, myeloid
leukemia, non-small cell lung cancer, ovarian cancer, prostate
cancer, sarcoma, skin cancer, small cell lung cancer, and stomach
cancer. Other patients which can be treated include those undergoing
bone marrow transplantation. [0076]Infectious diseases which may be
treated or prevented include, but are not limited to, sepsis, septic
shock, and Shigellosis. [0077]Viral diseases which may be treated or
prevented include, but are not limited to, acute hepatitis infection
(including hepatitis A, hepatitis B and hepatitis C), HIV infection
and CMV retinitis. [0078]Degenerative conditions or diseases which
may be treated or prevented by the compounds of this invention
include, but are not limited to, Alzheimer's disease; Parkinson's
disease, cerebral ischemia and other neurodegenerative diseases.
[0079]The tenn "Icinase-mediated conditions" also includes
ischemiafreperfusion in 



stroke, heart attacks, myocardial ischemia, organ hypoxia, vascular
hyperplasia, cardiac hypertrophy and thrombin-induced platelet
aggregation.  19 [0080]In additiOn, the kinase inhibitors of this
invention are also useful for inhibiting the expression of inducible
pro-inflammatory proteins such as prostaglandin endoperoxide
synthase-2 (PGHS-2), also referred to as cyalooxygenase-2 (COX-2).
Therefore, other "Icinase-mediated conditions" include, but are not
limited to, edema, analgesia, fever and pain, such as neuromuscular
pain, headache, cancer pain, dental pain and arthritis pain.
(0081]The conditions and diseases that may be treated or prevented by
the lcinase inhibitors of this invention may So be conveniently
grouped by the cytokine (e.g., IL-I, TNF,IL-8) thai is believed to be
responsible for the disease. [00821Thus, an IL- 1-mediated disease or
condition includes rheumatoid arthritis, osteoarthritis, stroke,
endotoxemia and/or toxic shock syndrome, inflammatory reaction
induced by endotoxin, inflammatory bowel disease, tuberculosis,
atherosclerosis, muscle degeneration, cachexia, psoriatic arthritis,
Reiter's syndrome, gout, traumatic arthritis, rubella arthritis,
acute synovitis, diabetes, pancreatic 8-cell disease and Alzheimer's
disease. [0083]TNF-mediated diseases or conditions include, but are
not limited to, rheumatoid arthritis, rheumatoid spondylitis,
osteoarthritis, gouty arthritis and other arthritic conditions,
sepsis, septic shock, endotoxic shock, gram negative sepsis, toxic
shock syndrome, adult respiratory distress syndrome, cerebral
malaria, chronic pulmonary inflammatory disease, silicosis, pulmonary
sarcoisosis, bone resorption diseases, reperfusion injury, graft vs.
host reaction, allograft rejections, fever and myalgias due to
infection, cachexia. secondary to infection, AIDS, ARC or malignancy,
keloid formation, scar tissue formation, Crohri's disease, ulcerative
colitis or pyresis. TNF-mediated diseases also include viral
infections, such as HIV, CMV, influenza and herpes; and veterinary
viral infections, such as lentivirus infections, including, but not
limited to equine infectious anaemia virus, caprine arthritis virus,
visna virus or maedi virus; or retrovirus infections, including
feline immunodeficiency virus, bovine immunodeficiency virus, or
canine immunodeficiency virus. [0084].IL-8 mediated diseases or
conditions include, but are not limited to, diseases characterized by
massive neutrophil infiltration, such as psoriasis, inflammatory
bowel disease, asthma, cardiac and renal reperfusion injury, adult
respiratory distress syndrome, thrombosis and glomeruIonephritis.
[0085]In addition, the compounds of this infection may be used
topically to treat or 



prevent conditions caused or exacerbated by IL-1 or TNF. Such
conditions include, but are not limited to, inflamed joints, eczema,
psoriasis, inflammatory skin conditions such as sunburn, inflammatory
eye conditions such as conjunctivitis, pyresis, pain and other
conditions associated with inflammation.  20 [0086]Although the
compounds of this invention are primarily of value as. therapeutic
agents for use in warm-blooded animals (including humans), they are
also useful whenever it is required to inhibit the effects of
cytokines. Thus, they are useful as pharmacological standards for use
in the development of new biological tests and in the. search for new
pharmacological agents. [0087]The size of the dose for therapeutic or
prophylactic purposes of a compound of this invention will naturally
vary according to the nature and severity of the conditions, the age
and sex of the animal or patient and the route of administration,
according to well known principles of medicine. - [0088]Another
aspect of this invention provides a compound of this invention for
use as a medicament in the treatment of the diseases or conditions
described herein in a mammal, for example, a human, suffering from
such disease or condition. Also provided is the use of a compound of
this invention in the preparation of a medicament for the treatment
of the diseases and conditions described herein in a warm-blooded
animal, such as a mammal, for example a human, suffering from such
disorder. COMBINATION THERAPY [0089]The compounds of this invention
may be used in combination with other drugs and therapies used in the
treatment of disease states which would benefit from the inhibition
of lcinases and the associated cytokines, such as IL-1, INF, IL-6 or
IL-8. The dose of the second drug can be appropriately selected based
on a clinically einployed dose. The proportion of the compound of
this invention and the second drug can be appropriately determined
according to the administration  subject, the administration route,
the target disease, the clinical condition, the combination, and
other factors. In cases where the administration subject is a human,
for instance, the second drug may be used in an amount of 0.01 to 100
parts by weight per part by weight of the compound of this invention.
[0090]The second drug of the pharmaceutical combination formulation
or dosing regimen has, for example, complementary activities to the
compound of this invention such that they do not adversely affect
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 composition comprising a compound
of this invention in combination with a second drug, such as
described herein. [0091]The compound of this invention and the
additional pharmaceutically active 



drug(s) may be administered together in a unitary pharmaceutical
composition or separately and, when administered separately this may
occur simultaneously or sequentially in any '  21 order. Such
sequential administration may be close in time or remote in time. The
amounts of the compound of this invention and the second drug(s) and
the relative timings of administration will be selected in order to
achieve the desired combined therapeutic effect. [0092] The
combination therapy may provide "synergy" and prove "synergistic",
i.e., the effect achieved when the active ingredients used together
is greater than the sum of the effects that results from using the
compounds separately. A synergistic effect may be attained when a
compound of this invention and the second drug are: (1) co-formulated
and administered or delivered simultaneously in a combined, unit
dosage formulation; (2) delivered by alternation or in parallel as
separate formulations; or (3) by some other regimen. When delivered
in alternation therapy, a synergistic effect may be attained when a
compound of this invention and the second drug are administered or
delivered sequentially, e:g., by different injections in separate
syringes. For example, during alternation therapy, an effective
dosage of each active ingredient can be administered sequentially,
i.e., serially, whereas in combination therapy, effective dosages of
two or more active ingredients are administered together. [0093]For
example, by virtue of their ability to inhibit cytokines, the
compounds of this invention are of value in the treatment of certain
inflammatory and non-inflammatory diseases which are currently
treated with a cyclooxygenase-inhibitory non-steroidal
anti-inflammatory drug (NSA1D) such as indomethacin ketorolac,
acetylsalicylic acid, ibuprofen,. sulindac, tolmetin and piroxicam.
Co-administration of a compound of this invention with a NSAID can
result in a reduction of the quantity of the latter agent needed to
produce a therapeutic effect, and thus the likelihood of adverse
side-effects from the NSA such  as gastrointestinal effects are
reduced. Thus according to a further feature of the invention there
is provided a pharmaceutical composition which comprises a compound
of this invention, or    pharmaceutically-acceptable salt thereof, in
conjunction or admixture with a cyclooxygenase inhibitory
non-steroidal anti-inflammatory agent, and a
pharmaceutically-acceptable diluent or carrier. [0094]The compounds
of this invention may also be used in the treatment of conditions
such as rheumatoid arthritis in combination with anti-arthritic
agents such as gold, methotrexate, steroids and penicillinamine, and
in conditions such as osteoarthritis in combination with steroids.
100951 The compounds of this invention may also be used in the
treatment of degradative diseases, for example osteoarthrilis, in
combination with chondroprotective, anti-  22 degradative and/or
reparative agents such as Diacerhein, hyaluronic acid formulations
such as Hyalan, Rumalon, Arteparon and glucosamine salts such as
Antril. [0096]The compounds of this invention may also be'used in the
treatment of asthma 



in combination with anti-asthmatic agents such as bronchodilators and
leukotriene antagonists. ADMINISTRATION OF COMPOUNDS OF THE INVENTION
[0097]The compounds of the invention may be administered by any route
appropriate to the condition to be treated. Suitable routes include
oral, parenteral (including subcutaneous, intramuscular, Intravenous,
intraarterial, intradermal, intrathecal and epidural), transdermal,
rectal, nasal, topical (including buccal and sublingual), vaginal,
intraperitoneal, intrapulmonary and intranasal. It will be
appreciated that the route used may vary with, for example, the
condition of the recipient. Where the compound is administered
orally, it may be formulated as a pill, capsule, tablet, etc. with a
pharmaceutically acceptable carrier or excipient. Where the compound
is administered parenterally, it may be formulated with a
pharmaceutically acceptable, parenteral vehicle and in a unit dosage
injectable form, as detailed below. PHARMACEUTICAL FORMULATIONS
[0098]In order to use a compound of this invention for the
therapeutic treatment (including prophylactic treatment) of mammals
including humans, it is normally formulated in accordance with
standard pharmaceutical practice as a pharmaceutical composition.
According to this aspect of the invention there is provided a
pharmaceutical composition comprising a compound of this invention in
association with a pharmaceutically acceptable diluent or carrier.
[0099]The pharmaceutical compositions of the invention are
formulated, dosed and administered in a fashion, i.e., amounts,
concentrations, schedules, course, vehicles and route of
administration, consistent with good medical practice. Factors for
consideration in this context include the particular disorder being
treated, the particular mammal being treated, the clinical condition
of the individual patient, the cause of the disorder, the site of
delivery of the agent, the method of administration, the scheduling
of administration, and other factors known to medical practitioners.
The therapeutically effective amount of the compound to be
administered will be governed by such considerations, and is the
minimum amount necessary to prevent, ameliorate, or treat the
disorder. The compound of this invention is typically  23 formulated
into pharmaceutical dosage forms to provide an easily controllable
dosage of the drug and to enable patient compliance with the
prescribed regimen. [00100]The composition for use herein is
preferably sterile.In particular, formulations to be used for in vivo
administration must be sterile. Such sterilization is readily
accomplished, for example, by filtration through sterile filtration
membranes. The compound ordinarily can be stored as a solid
composition, a lyophilized formulation or as an aqueous solution.
[00101]Pharmaceutical formulations of the compounds of this invention
may be 



prepared for various routes and types of administration. For example,
a compound of this invention having the desired degree of purity may
optionally be mixed with phannaceutically acceptable diluents,
carriers, excipients or stabilizers (Remington's Pharmaceutical
Sciences (1980) 16th edition, Osol, A. Ed.), in the form of a
lyophilized formulation, a milled powder, or an aqueous solution.
Formulation may be conducted by mixing at ambient temperature at the
appropriate pH, and at the desired degree of purity, with
physiologically acceptable carriers, i.e., carriers that are
non-toxic to recipients at the dosages and concentrations employed. '
The pH of the formulation depends mainly on the particular use and
the concentration of compound, but may range for example from about 3
to about 8. Formulation in an acetate buffer at pH 5 is a suitable
embodiment. The formulations may be prepared using conventional
dissolution and mixing procedures. For example, the bulk drug
substance (i.e., compound of this invention or stabilized form of the
compound (e.g., complex with a cyclodextrin derivative or other known
complexation agent) is dissolved in a suitable solvent in the
presence of one or more excipients. [00102]The particular carrier,
diluent or excipient used will depend upon the means and purpose for
which the compound of this invention is being applied. Solvents are
generally selected based on solvents recognized by persons skilled in
the art as safe (GRAS) to be administered to a mammal. In general,
safe solvents are noa-toxic aqueous solvents such as water and other
non-toxic solvents that are soluble or miscible in water. Suitable
aqueous solvents include water, ethanol, propylene glycol,
polyethylene glycols (e.g., PEG 400, PEG 300), etc. and mixtures
thereof.  Acceptable diluents, carriers, excipients and stabilizers
are nontoxic to recipients at the dosages and concentrations
employed, and include buffers such as phosphate, citrate and other
organic acids; antioxidants including ascorbic acid and methionine;
preservatives (such as octadecyldimethylbenzyl ammonium chloride;
hexamethonium chloride; benzalkonium chloride, benzethonium chloride;
phenol, butyl or benzyl alcohol; alkyl parabens such as methyl or
propyl paraben-,- catechol; resorcinol;  24 cyclohexanoi; 3-pentanol;
and m-cresol); low molecular weight (less than about 10 residues)
Polypeptides; proteins, such as serum albumin,  gelatin, or
immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone;
amino acids such as glycine, glutamine, asparagine, histidine,
arginine, or lysine; monosaccharides, disaccharides and other
carbohydrates including glucose, mannose, or dextrins; chelating
agents such as EDTA; sugars such as sucrose, mannitol, trehalose or
sorbitol; salt-forming counter-ions Such as sodium; metal complexes
(e.g., Zn-protein complexes); and/or non-ionic surfactants such as
TWEENTm, PLURONICSTm or polyethylene glycol (PEG). The formulations
may also include one or more stabilizing agents, surfactants, wetting
agents, lubricating agents, emulsifier; suspending agents,
preservatives, antioxidants, opaquing agents, glidants, processing
aids, colorants,. sweeteners, perfuming agents, flavoring agents and
other known additives to provide an elegant presentation of the drug
(i.e., a compound of this invention or ' pharmaceutical composition
thereof) or aid in the manufacturing of the pharmaceutical product.
(i.e., medicament). The active pharmaceutical ingredients may also be
entrapped in microcapsules prepared, for example, by coacervation
techniques or by interfacial polymerization, for example,



[00107]Suitable pharmaceutically-acceptable excipients for a tablet
formulation include, for example, inert diluents such as lactose,
sodium carbonate, calcium 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 talc; preservative agents such as ethyl or
propyl p-hydroxybenzoate, and anti-oxidants, such as ascorbic acid.
Tablet formulations may be uncoated or coated either to modify their
disintegration and the subsequent absorption of the active ingredient
within the gastrointestinal tract, or to improve their stability
and/or appearance, in either case, using conventional coating agents
and procedures well known in the art. [00108] -Compositions for oral
use may be formulated in the form of hard gelatin capsules in which
the active ingredient is mixed with an inert solid diluent, for
example,   26  calcium carbonate, calcium phosphate or kaolin, or as
soft gelatin capsules in which the active ingredient is mixed with
water or an oil such as peanut oil, liquid paraffin, or olive oil.
[00109]Aqueous ' suspensions generally contain the active ingredient
in finely powdered form together with one or more suspending agents,
such as sodium carboxymethylcellulose, methylcellulose,
hydroxypropylmethylcellulose, sodium alginate, polyvinyl-pyrrolidone,
gum tragacanth and gum acacia; dispersing or wetting agents such as
lecithin or condensation products of an alkylene oxide with fatty
acids (for example polyoxethylene stearate), or condensation products
of ethylene oxide with long chain aliphatic alcohols, for example
heptadecaethyleneoxycetanol, or condensation products of ethylene
oxide with partial esters derived from fatty acids and a hexitol such
as polyoxyethylene sorbitol monooleate, or condensation products of
ethylene oxide with partial esters derived from fatty acids and
hexitol anhydrides, for example- polyethylene sorbitan nionooleate.
The aqueous suspensions may also contain one or more preservatives
(such as ethyl or propyl p-hydroxybenzoate, anti-oxidants (such as
ascorbic acid), coloring agents, flavoring agents, and/or sweetening
agents (such as sucrose, saccharine or aspartame). [00110]Oily
suspensions may be formulated by suspending the active ingredient in
a vegetable oil (such as arachis oil, olive oil, sesame oil or
coconut oil) or in a mineral oil (such as liquid paraffin). The oily
suspensions may also contain a thickening agent such as beeswax, hard
paraffin or cetyl alcohol. Sweetening agents such as those set out
above, and flavoring agents may be added to provide a palatable oral
preparation. These compositions may be preserved by the addition of
an anti-oxidant such as ascorbic acid. [00111]Dispersible powders and
granules suitable for preparation of an aqueous suspension by the
addition of water generally contain the active ingredient together
with a dispersing or wetting agent, suspending agent and one or more
preservatives. Suitable dispersing or wetting agents and suspending
agents are exemplified by those already mentioned above. Additional
excipients such as sweetening, flavoring and coloring agents, may
also be present. [00112]The pharmaceutical compositions of the
invention may also be in the form of 



oil-in-water emulsions. The oily phase may be a vegetable oil, such
as olive oil or .arachis oil, or a mineral oil, such as for example
liquid paraffin or a mixture of any of these. Suitable emulsifying
agents may be, for example, naturally-occurring gums such as gum
acacia or gum tragacanth, naturally-oceurring phosphatides such as
soya bean, lecithin, esters or partial esters derived from fatty
acids and he>dtol anhydrides (for example iorbitan monooleate) and
condensation products of the said partial esters with ethylene oxide
such as polyoxyethylene  27 sorbitan monooleate. The emulsions may
also contain sweetening, flavoring and preservative agents.
[00113]Syrups and elixirs may be formulated with sweetening agents
Such as glycerol, propylene glycol, sorbitol, aspartame or sucrose,
and may also contain a demulcent, preservative, flavoring and/or
coloring agent. [00114]Suppository formulations may be prepared by
mixing the active ingredient with a suitable non-irritating excipient
that is solid at ordinary temperatures but liquid at the rectal
temperature and will therefore melt in the rectum to release the
drug. Suitable excipients include, for example, cocoa butter and
polyethylene glycols. Formulations suitable for 'vaginal
administration May be presented. as pessaries, tampons, creams, gels,
pastes, foams or spray formulations containing in addition. to the
active ingredient such carriers as are known in the art to be
appropriate. [00115]Topical formulations, such as creams, ointments,
gels and aqueous or oily solutions or suspensions, may generally be
obtained by formulating an active ingredient with a conventional,
topically acceptable, vehicle or diluent using conventional
procedures well known in the art. [00116]Compositions for transdermal
administration 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 insuffiation may be in the
form of a finely divided powder containing particles 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 ingredient for use with a
turbo-inhaler 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 either as an aerosol containing finely divided solid or
liquid 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 application 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  28 those skilled in the
art and include materials such as bottles (plastic and glass),
sachets, ampoules, plastic bags, metal cylinders, and the like. The
container may also include a tamper-proof assemblage to prevent
indiscreet access to the contents of the package. In addition, the
container has deposited thereon a label that describes the contents
of the container. The label may also include appropriate warnings.
The formulations may also be packaged in unit-dose or multi-dose
containers, for example sealed ampoules and vials, and may be stored
in a freeze-dried (lyophilized) condition requiring only the addition
of the sterile liquid carrier, for example water, for injection
immediately prior to use. Extemporaneous injection solutions and
suspensions are prepared from sterile powders, granules and tablets
of the kind previously described. Preferred unit dosage formulations
are those containing a daily dose or unit daily sub-dose, as herein
above recited, or an appropriate fraction thereof, of the active
ingredient. . 1001201The invention further provides veterinary
compositions comprising at least one active ingredient as above
defined together with a veterinary carrier therefore.' Veterinary
carriers are materials useful for the purpose of administering the
composition and may be solid, liquid or gaseous materials which are
otherwise inert or acceptable in  the veterinary art and are
compatible with the active ingredient. These veterinary compositions
may be administered parenterally, orally or by any other desired
route. [00121]The amount of a compound of this invention that is
combined with one or more excipients to produce a single dosage form
will necessarily vary depending upon the subject treated, the
severity of the disorder or condition, the rate of administration,
the disposition of the compound and the discretion of the prescribing
physician. In one embodiment, a suitable amount of a compound of this
invention is administered to a mammal in need thereof. Administration
in one embodiment occurs in an amount between about 0.001 mg/kg of
body weight to about 60 mg/kg of body weight per day. In another
embodiment administration occurs in an amount between 0.5 mg/kg of
body weight to about 40 mg/kg of body weight per day. In some
instances, dosage levels below the lower limit of the aforesaid range
may be more than adequate, while in other cases still larger doses
may be employed without causing any harmful side effect, provided
that such larger doses are first divided into several small doses for
administration throughout the day. For further information on routes
of administration and dosage regimes, see Chapter 25.3 in Volume 5 of
Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of
Editorial Board), Pergamon Press 1990, which is specifically
incorporated herein by reference.  29 ARTICLES OF MANUFACTURE
[00122]In another embodiment of the invention, an article of



. [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 embodiment,
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. [00124] .In certain embodiments, the kits are suitable for
the delivery of solid oral forms of a compound of this invention,
such as tablets or capsules. Such a kit preferably includes a number
of unit dosages. Such kits can include a card having the dosages
oriented in the order of their intended use. An example of such a kit
is a "blister pack". Blister packs are well known in the packaging
industry and are widely used for packaging pharmaceutical. unit
dosage fonts. 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. Alternatively, or
additionally, the kit may further comprise a third container
comprising a pharmaceutically-acceptable buffer, such as
bacteriostatic water for injection (BWFI), phosphate-buffered saline,
Ringer's solution and dextrose solution. The kit may  30 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 present, the
second pharmaceutical formulation. For example, if the kit comprises
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 composition of this 



invention and a second pharmaceutical formulation, the -kit may
comprise a container for containing the separate compositions such as
a divided bottle of 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  p38 MA_PK inhibition
[001281The activity of the compounds of this. invention may be
assayed for p38 MAPK inhibition in vitro, in vivo, or in a cell line.
In vitro assays include assays that determine inhibition of either
the kinase activity or ATPase activity of activated p38 MAPK.
Alternate in vitro 'assays quantitate the ability of the inhibitor to
bind to p38 MAPK and may be measured either by radiolabelling the
inhibitor prior to binding, isolating the inhibitor/p38 MAPK complex
and determining the amount of radiolabel bound, or by running a
competition experiment where new inhibitors are incubated with p38
MAPK bound to known radioligands. These and other useful in vitro and
cell culture assays are well known 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, 1L-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 though
the use of commercially available ELISAs or as described hi the
Biological Examples section below..  31 EXAMPLES [00130]In order to
illustrate the invention, the following examples are included.
However, it is to be understood that these examples do not limit the
invention and are only -meant to suggest a method of practicing the
invention. BIOLOGICAL EXAMPLES [00131]The biological activities of
the 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-toly1-1H-pyrazol-5-y1)-3-(5-fiuoro-2-(1-(2-hydrox
yethyl)-1H-indazol-5- yloxy)benzyl)urea (Examples 1 and 3); and
Compound 74:
2-(5-(24(3-(3-tert-buty1-1-ptoly1-1H-pyrazol-5-yOureido)methyl)-4-flu
orophenoxy)-1H-indazol-1-ypethyl dihydrogenphosphate (Examples 2 and
4). 



Example A p38 Biochemical Assay  [00132] .p38 activity was assayed at
room temperature in a 100 p.L reaction containing . 5 nlv1 activated
p38ct enzyme and 1 [2.M ATF-2 (Activating Transcription Factor 2
fusion protein) as the substrate in 25 mM HEPES (pH 7.4), 100 [IM
Vanadate, 1 mNI DTT, 10 m/yr MgCl2 and 10 nM N-3311-ATP (-0.1 pCi
P33/reaction). The reaction was terminated after 30- 40 minutes by
adding 25% TCA, allowed to stand for 5 minutes, and then transferred
directly to a OF-B membrane filter plate. The filter was washed twice
for 30 seconds with 0.5% phosphoric acid using a Tomtec Mach ill
Automated Harvestor. After washing, the vacuum was continued for 30
seconds to dry the filter. Approximately 30 pL of scinfillant was
added per well to the filter plate and then read in a Liquid
Scintillation Counter (Packard TopCount HTS). Example B PBMC Assay
[00133]The ability of compounds of this invention to inhibit TNF-a
production was assessed by using human peripheral blood mononuclear
cells ("PBMC") which synthesize and secrete TNF-a when stimulated
with lipopolysaccharide. [00134]Compound test solutions were made by
making 5 fold serial dilutions in DMSO, which dilutions were then
diluted to 5x stocks by diluting with MEM, 2% heat inactivated fetal
bovine serum ('PBS"), 20 rrilvl IMPES, 2 mlvl L-glutamine, and 1%
penicillin/streptomycin.  32 [00135]PBMC's were isolated from human
blood as follows. Whole blood samples  were collected from human
volunteers into VacutainerTm CPT from Becton Dickinson. Tubes were
mixed and centrifuged at room temperature (18 - 25 O) in a horizontal
rotor for a minimum of 15 minutes at 1500-1800 RCF (relative
centrifugal force). For each donor, the buffy coat layers were pooled
into a Single tube and washed twice with phosphate buffered saline
("PBS"). The cell pellet was resuspended in MEM, 2% heat nactivated
fetal bovine serum ("FBS"), 20 mM HEPES, 2 naM L-glutamine, and 1%
penicillin/streptomycin. Total  cell number was determined using
athemocytometer and the cell suspension was adjusted to 2 X 106
cells/mL. [00136]To each well of a 96-well cell culture plate was
added 0.1 niL of cell 



suspension. A compound test solution (30 gL) was added, and the cells
were incubated in a 37 C/5% CO2 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% CO2 incubator
for 16-20 hours. The cells were centrifuged for 15 minutes at 1100
RCF. Approximately 0.12 mL of the supernatant was transferred into a
clean 96 well polypropylene plate. The samples were either assayed
immediately or were stored at -80C until ready for assay. TNF-a
levels were determined in each sample using a human TNF-a ELISA assay
such as that described below. [00137]TNF-a levels were determined
using the following assay. TNF-alpha antibody coated plates were
prepared by adding 150 pt, of 2 pg/mL anti-TNF-a purified mouse
monoclenal IgG in Carbonate-Bicarbonate buffer (BupHTM
Carbonate-Bicarbonate Buffer Pack) to wells of a 96-well Inunulon 4
plate (Immulon 4 ELISA Flat Bottom Plate; Dynex, catalog number
011-010-3855) and incubated overnight it 2 - 8 C. Coating solution
was removed and 200 al, of blocking buffer (20 m/v1 HEPES pH 7.4, 150
mM NaC1, 2% BSA) was added and plates were stored 2 - 8 C until ready
to use. A ten-point recombinant human TNF-a standard curve was
prepared by a 1:2 serial dilution in sample diluent (20 inM HEPES, pH
7.4, 150 mM NaC1, 2 mM MgCl2, 1% BSA) with a top concentration of
6000 pg/mL. [00138]Blocking solution was removed from TNF-a ELISA
plates by washing five times with 300 pL of "wash buffer" (20 mM
HEMS, pH 7.4, 150 mM NaC1, 2 mM MgCl2, 0.02% Tween-20). 50 Ea, of
sample diluent was added to all wells, and then either 50 itL of a
TNF-a standard curve solution or test compound supernatant was added
to all wells. The plate was incubated at room temperature for one
hour with shaking (300 rpm). The plate was washed wash five times
with 300 pL wash buffer. 100 pit of 0.2 pg/mL biotinylated goat  33
anti-human TNF-cc in "antibody diluent" (20 mM HEPES, pH 7.4, 150 rnM
NaC1, 2 nilvl MgC12, 1 % BSA, 0.02% Tween-20) was added per well, and
the plate was incubated at room temperature for one hour with shaking
(300 rpm). The plate was washed wash five times with 300 ILL wash
buffer per well. 100 jiL of 0.02 i.ig,/mL streptavidin alkaline
phosphatase in antibody diluent was added per well, and the plate was
incubated at room temperature for one hour with shaking" (300 rPm).
The plate was washed wash five times with 300 pL wash buffer per
well. 200 pL of 1 mg/mL pNPP (p-nitrophenyl phosphate) in
diethanolamine buffer with 0.5 mM MgCl2 was added per well, and the
plate was incubated for 30 to 45 minutes at room temperature with
shaking (300 rpm). Reaction progress was monitored by determining
optical density: when the top standard reached an OD between 2.0 and
3.0, 50 p.L. of 2N NaOH was added per well. The optical density of
each well was determined within 30 minutes, using a microtiter plate
reader set to 405 nm. The data was analyzed in XL fit using
4-parameter curve fitting. [00139]The following reagents were used in
the above-described.assays. Dulbecco's Phosphate Buffered Saline
without Calcium or Magnesium (Gibco Catalog Number 14190); Minimum
essential medium Eagle (MEM; Gibco Catalog Number 11090);
penicillin-streptomycin (Gibco Catalog Number 15140); L-glutamine,
200 mM (Gibco Catalog Number 25030); HEPES, 1M (Gibco Catalog Number
15630); fetal bovine serum ("PBS'; HyClone Catalog Number
SH30070.03); lipopolysaccharides from Escherichia coil K-235 ("LPS";
Sigma Catalog Number L2018); anti-TNF-a, Purified Mouse Monoclonal
IgG (R&D Systems Catalog Number MA8210); BupHTlg



34 determined by assaying the activity of 202 protein kinases in the
presence of 1 pM Compound 72. ICst determinations were subsequently
run for those kinases inhibited by >80% in the initial screen (ATP
concentration at Km) per established protocols. 1001411 . As shown in
Table 1, Compound 72 is a potent inhibitor of p38a Abelson
cytoplasmic tyrosine kinase (Abl), Abelson-related gene (Arg) and the
Tie-2 receptor tyrosine kinase. In addition to these activities,
Compound 72 is also moderately potent against the Imatinib-resistant
form of BCR-Abl T315/, the src-family tyrosine kinases lick, Lyn and
Fyn, and the receptor tyrosine kinases FGFR1 (fibroblast growth
factor receptor 1; FOFRI) and VEGFR2 (vascular endothelial growth
factor receptor 2; KDR). Table 1 Kinase iCso p38a <2 nlvl AN 4 nNI
Arg 10 nIVI Tie2 1 nM Abl (T315I) 



68 nIVI Hck 26 riM Lyn 25 nM Fyn 41 nM FGFR I 28 nM 'VEGFR 74 nIVI
By way of comparison, the compounds of Examples 94 and 138 of WO
2004/078116 were also tested.   



35 Example 94  HO Example 138 The results are provided in Table la
below. Table la  Example 94 Example 138 Kinase ICso 1050 P38a <2 nIVI



<2 nM Abl 10 nh4 >500 nM Tie2 4 nlvl >500 nM        The results show
that compound 72 is a significantly more potent inhibitor of Abl and
Tie2 than the compounds of Examples 94 and 138 of WO 20041078116.
Example Cell activity of Compound 72 against the D38 pathway
[00142]HeLa cells were treated with Compound 72 for 60 minutes prior
to stimulation with 1 fighnL anisomycin for 60 minutes to induce
activation of p38 Pathway. Cells were labeled with antibodies against
the phosphorylated form of HSP27 (Ser78) and GAPDH as a normalization
control. Cells were imaged and quantified using a LI-COR Aeriustm
imager.  [00143] The results demonstarted that Compound 72 is a
potent inhibitor of the p38 pathway in cells, with an apparent IC50
of 2 nM. In a functional cell assay, this compound was also tested
for its ability to inhibit TNF-ct production in whole blood treated
with  36 



bacterial lipopolysaccharide (LPS) to induce cytokine production (as
detected by ELISA), generating an apparent IC50 of 30 nM. Example E
Cell activity of Compound 72 against Tie2 receptor [00144]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 phosphoAKT, phospho-Erk,
phospho-HSP27, phospho-p38 and GAPDH. Signals were quantified and
normalized to GAPDH to assess extent of induction as a result of T1e2
receptor activation. The results were demonstrated as an immunoblot
and graph showing the time course of Ent, AKT and p38 pathway
activation in response to the Tie2 receptor agonist Ang1 in human
umbilical vascular endothelial cells (HUVECs). The results show that
only the A1CT and Eric pathways are activated in response to Tie2
receptor activation. [001451For the Tie2 activation study, HUVECs
were serum-starved for 2 hours then treated with varying
concentrations of Compound 72 for 60 minutes prior to stimulation
with 200 ng/mL Ang-1 for 10 minutes. Tie2 was then immunopurified
(IP) and inununoblotted with anti-phosphotyrosine (pTyr) and
anti-Tie2 antibodies to assess the degree of Tie2
autophosphorylation. Lysates were immunoblotted with anti-phospho-Erk
and anti-phosphoAKT (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 IC50 of <33 nIVI for the former and <II nIVI for the latter.
Example F Cell activity of Compound 72 against BCR-Abl  [00146]The
BCR-Abl positive chronic myelogenous leukemia cell line 10562 was
treated with various concentrations of Imatinib or Compound 72 as
indicated for 72 hours at 37 C, 5% CO2. Cell viability was
subsequently measured using CellTiter Blue (Promega) to determine
IC50 values for each compound. The IC50 values determined were 278
nM.and 62 n.M for Imatinib and Compound 72, respectively.
[00147]Extracts of K562 cells treated with varying concentrations of
either Imatinib or Compound 72 for 2 hours at 37 C, 5% CO2 were
prepared and immunoblotted for autophosphorylated Abl (p-Abl, Tyr245)
and Abl substrates STAT5 (pSTAT5, Tyr694) and  



37 Crlel, (pCrIcL, Tyr207). The results show that Compound 72 is
greater than four times more patent than Imatinib at inhibiting
proliferation in the BCR-Abl driven cell line K562. The results of
immunoblotting of K562 extraCts treated with pBCR-Abl, pSTAT5, pCrIcL
or GAPDII 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 the BCR-Abl as well as its substrates STAT5
and CrIcL. Compound 72, in accordance with the proliferation data, is
more potent at inhibiting the phosphorylation of these substrates.
Example G Physical properties, Metabolic profile and Safety profile
of Compounds 72 and 74 1. Solubility determination [00148]The results
of the solubility determination are shown in Table 2. Table 2:
Solubility Compound 72 Compound 74 (Prodrug) pH 3.0 <0.005 mg/mL pH
1.2 <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 <0001 n3g/mL at pH 6.5.
and 7.4. 2. CYP Inhibition assays (Fluorescent LC-MS) [00149]IC50
values for CYP3A4, CYP2C19 and CYP2C9 were derived by measuring the
ratio of the formation of metabolite of a specific substrate to
internal standard compared to control by liquid chromatography/mass
spectrometry (LC/MS) using pooled human liver microsomes (n = 1).
IC50 values for CYP2D6 ana CYP1A2 were derived by measuring the
relative fluorescence compared to control of commercially available
P450-isoform-specific fluorescent probes and recombinant protein (n =
1). The results are shown in Table 3.  38 Table 3: CI? Inhibition
Profile (Compound 72)  IC50 CYP3A4 Miderolam: -8 p.M Testosterone:
-10 pM CYP206  



CYP2C9 5 pM (LC/MS) CYPC19 25 ply' (LC/MS) . CYP IA2 25 pM  3.
Off-target toxicity assays  [00150) N.Compound 72 was issayed for
binding (ligand displacement assay) at 10 ktM against the following
panel of 28 receptors, ion channels and transporters. * [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 assays  [00152)hERG assay was
performed 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 pg/test plate
with/without 89 activation. In vitro and in vivo micronucleus assays
were performed according to protocol. The results are shown in Table
4. 



Table 4: Safety Assay Compound 72 hERG Patch Clamp 64% Inhibition at
10 pM AMES mutagenicity Negative Micronucleus (in vitro) Negative  5.
Tolerability study [00153]Mice (strain CD-1, n 5 per dose group) were
dosed with Compound 72 (as Compound 74) at 10, 30 or 100 mg/kg BID
for 14 days. Weight loss was assessed throughout study. Blood was
removed on the final day for clinical chemistries (albumin, alkaline
phosphatase, ALT, Amylase, BUN, calcium, cholesterol, creatinine,
glucose, phosphate, total bilirubin, IF, Globulin). The results are
shown in Table 5. No compound-related mortalities  39 



were observed. In this study, even at 100 mg/kg, no dose-limiting
toxicities (DLTs) were seen and therefore a maximum tolerated dose
(MTD) was not identified. Table 5: Tolerability (in vivo) Species
Mouse (CD-1) Dosing 10,30 and .100 mg/kg BID. Study duration 14 days
Weight loss <5% (all dose groups). Clinical chemistries Within normal
range (all dose groups) Comments: No compound-related mortalities no
observed DLTs 



MTD not achieved  Example H Pharmacokinetics of Compound 72 in
Rodents and Primates  [00154]Non-compartmental (model independent)
methods were used to analyze the plasma concentration time-curves
derived from all species as described below. Clearance (Cl),
calculated percent extraction ratios (ER%), volume of distribution
(Vz), time to 'A-maximal concentration (t112) and exposure (AUC, area
under the curve) values are provided below for mouse, rat, and
monkey, respectively. [00155]1. Mouse: The phannacokinetics of
Compound 72 was examined following bolus intravenous (IV, 1 mg/kg) or
oral (PO, 10 mg/kg) administration in female Balb/c mice (n = 3/time
point). Blood samples were obtained at 15 and 30 minutes, and 1, 2,
4, 8 and 24 hours after PO dosing, and at 15 and 30 minutes, and 1,
2, 4, and 8 hours for IV administration. IV: ling/kgOral: 10mg/kg Cl
= 2.6.rnL/min/kgAUC = 10.5 jig-hr/kg ER = 2.8%F = 16% Vz = 0.085
L/kg=1.8 isg/mL t 1/2= 3.9 hrs AUC - 6.6 jig-hr/kg  



40 [00156]2. Rat: The phannacolcinetics of Compound 72 was examined
in male Sprague-Dawley rats (n = 3/time pointy following bolus IV (2
mg/kg) or PO (30 mg/kg) administration. Blood was sampled at the same
time points as listed for the Mouse PK study. IV: lmg,/kg Cl =
3.2.mL/min/kg ER= 4.6% Vz= 0.048 L/kg t = 3.91us AUC = 4.7 ug-hr/kg
Oral: 30mg/kg AUC = 35 ug-hr/kg F = 15% C",",:= 43 lig/at  [00157]3.
Monkey: The pharmacokinetics of Compound 72 was examined in male
Cynomologus monkeys (n = 3/time point) following bolus IV (2 mg/kg)
or PO (10 mg/kg) administration. Blood was sampled at the same time
points as listed for the Mouse PK study. IV: lmg/kgOral: 10mg/kg 



Cl = 8.8.mL/min/kgAUC = 7.6 ug-hr/kg ER = 20%F = 38% Vz =3.2 L/kgCm.=
0.26 ug/mL t = 4.6 hrs AUC = 4.1 ug-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 gL 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) ENBRELO: 10
mg/kg, SC, Days 1 and 4. ENBREL(r) served as a positive control.
Compounds were administered on days 11- 18. Ankle diameter was
measured at day 11 and every day thereafter (Figure 70). At study 



end paw weight and microscopic histology were determined. Both hind
paws and knees were removed, hind paws weighed and then placed, with
knees, in formalin. Following 1-2 days in fixative and 4-5 days in
decalcifier, ankle joints and knees were processed, ernbedded,  41
sectioned and stained with toluidine blue. Ankles and knees were
given scores of 0-5 for inflammation, pamms 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 histopatholog,y, Compound 72 had an apparent
ED50 of 1.5. and 3.0 mg/kg, respectively. At ro mg/kg Compound 72
induced disease regression by the end of the study. Example J
Compound 72 inhibits angiogenesis in vivo  [00160]Compound 72 was
dosed in the prodrug form (Compound 74) in this study. Female CD-1
mice (19-22 g), n = 4 per treatment group, were implanted
subcutaneously with 500 AL -growth factor reduced matrigel containing
1500 ng/mL bFGF or 0 ng/mL bFGF as a negative control. Test compounds
were administered by oral gavage at the indicated doses and
schedules. Animals were dosed with (1) Vehicle: 30 mM phosphate
buffer, 10 rriL/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 RDE. and served as a positive drug
control in this study. Animals were euthanized on day 7. Matrigel was
harvested, weighed and homogenized in phosphate buffered saline, pH
7.4. Samples were centrifuged and the resulting lysate analyzed for
hemoglobin concentration by colorimetric reaction. Compound 72
inhibited bFGF-induced angiogenesis in a dose-dependent manner. At
100 mg/kg, angiogenesis was significantly inhibited by 72% (p<0.05,
Dunnett's multiple comparison test). Example K Compound 72 inhibits
BCR-Abl-driven Tumors  [00161]Compound 72 was dosed in the prodrug
form (Compound 74) in this 



study.Female Scid-beige mice (17-20 g), n = 8 per group, were
implanted with 107 K562 cells subcutaneously on the right flank. Test
compounds were administered by oral gavage at the indicated doses and
schedules when tumors reached 200  50 nun3 in size. Animals were
dosed with (1) Vehicle: 20% Trappsol, 10 mL/kg, PO, BID x 7; (2)
Compound 74: 30 or 100 mg/kg active drug, PO, BID or QD x 7) or (3)
Imatinib (GLEBVECO): 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 throughout the study. The
results are shown in Table 6.  42 Table 6 Treatment % Regression and
Complete responses Imatinib 400 mg/kg BID 98% R (618) Compound 72 30
mg/kg BID 100 mg/kg BID 100 mg/kg QD Stasis (0/8) 93% R (5/8) Stasis
(0/8)  [00162]Compound 74 was efficacious in this model.
Administration of 30 mg/kg BED 



or 100 mg/kg QD resulted in tumor stasis, and 94% tumor regression
occurred and 5 or 8 animals had a complete response. (100% tumor
regression) when the dose was increased to 100 mg/kg BID. Compound 72
was well tolerated causing less than 10% body weight loss throughout
the course of treatment. Example L Corn sound 72 in a model of multi
le m eloma [00163]Compound 72 was dosed in the prodrug form (Compound
74) in this study. Female Scid-beige mice (17-20 g), n = 8 per group,
were implanted with 15 x 106 RP/s/11 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 drug, PO, BID x 14). Test
compounds were administered by oral gavage at the indicated doses and
schedules When tumors reached 200  50 inin3 in size. Tumor size and
body weight were monitored throughout the study and Compound 72 was
evaluated on the ability to inhibit tumor growth (% TGI = (1-T/C) x
100). The results are shown in Table 7. Compound 72 (dosed in its
pro-drug form as Compound 74) produced a statistically significant
effect on tumor growth over the course of this study. These data
suggest that the effect of Compound 72 observed in this study is in
addition to or independent of its ability to inhibit p38. Compound 72
was well tolerated causing less than 10% body weight loss throughout
treatment.  43 Table 7 Group h Tumor growth inhibition (TGI). Control
0% Compound 37d 60 mg/kg 31% 



Compound 72 100 mg/kg 67%  [00164]The multiple myeloma cell line RPM!
8226 was treated with various concentrations of the proteasomal
inhibitor MG-132 (to serve as a positive control) or Compound 72 for
72 hours at 37 aC, 5% CO2. Cell viability was then measured using
CellTiter Blue (Promega) to determine IC50 values for each compound
(Table 8). Treatment with Compound 72 was not anti-proliferative over
the indicated concentration range. MG-132 produced an 1050 that was
within historical ranges of in-house testing (Table 8), These data
strongly indicate that the TGI effect observed for Compound 72 seen
in vivo is likely due to extra-tumor effects. Such a role is
consistent with published 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 IC50 MG-132 114 n1\4
'Compound 72 >10,000 nIVI                               Example M 



Cell activity of compound 72 against VEGFR2  [00165]HUVECs were
serum-starved for 2 hours then treated with varying concentrations of
Compound 72 or the control VEGFR2 inhibitor ((Z)-3-[(2,4-Ditnethyl-3-
(ethoxycarbonyppyrrol-5-y1)methylidenyllindolin-2-one) for 60 minutes
prior to stimulation with 20 ng/mL VEGF for 5 minutes. Lysates of the
various treatments were prepared and immunoblotted with antibodies
specific for VEGFR2 phosphorylated at Tyr1175. Resultant  44 blots
for Compound 72 and the control inhibitor VEGFR1 were then imaged and
quantified using the LI-COR Aeriustat imager. Phospho-VEGFR2 signal
was normalized to GAPDH as a loading control. These values were then
used to generate IC50 values for Compound 72 and the control VEGFR2
inhibitor VEGFR1, employing a 4-parameter curve fit protocol.
[00166].Compound 72- inhibits the vascular endothelial receptor type
II (VEGFR2) autophosphorylation in HUVECs. The results show that
Compound 72 treatment results in a dose-dependent inhibition of
VEGFR2 autophosphorylation at Tyrosine residue 1175 with an IC50 of
48 nM PREPARATIVE EXAMPLES [00167]In the examples described below,
unless otherwise indicated, all temperatures are set forth in degrees
Celsius. Reagents were purchased from comthercial suppliers such as
Aldrich Chemical Company, Lancaster, TCI or Maybridge, and were used
without further purification unless otherwise indicated.
Tetrahydrofiran (THY), N,N-dimethylformamide (DMF), dichloromethane
(DCM), toluene, dioxane and 1,2-difluoroethane were puichased from
Aldrich in Sure seal bottles and used as received [00168]The
reactions set forth below were done generallyunder a positive
pressure of 



nitrogen or argon or with a drying tube (unless 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. [00169]Column
chromatography was done on a Biotage system (Manufacturer: Dyax
Corporation) having a silica gel column or on a silica SepPak
cartridge (Waters). [00170]11-1-NMR spectra were recorded on a Varian
instrument operating at 400 MHz. IFI-NIVER spectra were obtained as
CDC13 solutions (reported in ppm), using chloroform as the reference
standard (7.25 ppm) Other NMR solvents were used as needed. When peak
multiplicities are reported, the following abbreviations are used: s
(singlet), d (doublet), t (triplet), m (multiplet), br (broadened),
dd (doublet of doublets), dt (doublet of triplets). Coupling
constants, when given, are reported in Hertz (Hz) Example 1
Preparation of
1-(3-tert-butv1-1-p-tolvI4H-pyrazo/-5-v11-345-fluoro-2-(1-(2-hvdroxve
thyl)-  1H-indazo1-5-yloxv)benzyflurea (72): Method 1  [00171]The
synthesis of compound (72) according to Method I is shown in Scheme
1, steps A to J. [00172]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  45 suspension of sodium hydride (74 g, 1.82 mol) in DMF (1.95 L)
was added benzyl alcohol (142 g, 1.3 no!) through a dropping funnel
slowly over 30 minutes in an ice bath under nitrogen. The mixture was
stirred in an ice bath (0 C) for 120 minutes, a solution of 2,5-
difluorobenzonitrile (180 g, 1.3 no!) 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 NH4O1 (130 mL)
followed by the addition of water (2.6 L x 3). The slurry was stirred
at room temperature overnight and the precipitate was filtered and
washed with water (650 mL x 3). The solid was dried in vacuum for 2
days to give 292 g (99.3 %) of the desired compound. 'H NMR (400 MHz,
DM80-d6) 8 7.78 (dd, 111, J = 3.2 Hz, J = 8.2 Hz), 7.5-7.76 (m, 1H),
7.35-7.48 (m, 6H), 5.28 (s, 211). 



[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-(benzyloxy)-5-fhwrobenzonitrile (148 g, 651 mmol) in methanol (2.34
L) was added slowly under N2. The air of the flask was removed by
vacuum and the flask was charged with H2 (balloon) three times. The
mixture was stirred at room temperature for 1 hour. The above process
was repeated two more times to push the reaction to completion. The
mixture was stirred at room temperature for another 2 hours. The
mixture was filtered through a Celite pad under N2 and washed with
Et0Ac (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. II-I NMR (400 MHz, DMSO-d6) 8 11.07 (br, 1H),
7.58 (dd, 1H, J = 3.2 Hz, J- 8.2 Hz), 7.43 (m, 111), 6.91-7.03 (dd,
1H J' 4.5 Hz, J- 9.2 Hz). [00174]Step C: Preparation of
5-Fluoro-2-(4-methyl-3-nitrophenoxy) benzonitrile 64: In a 3-necked
5L flask, equipped with a mechanic stirrer, a condenser, and a J-Kem
temperature probe, a solution of 5-fluoro-2-nitrotoluene (158 g, 1.02
mol) in N,Ndimethylacetamide (500 mL) was added to a mixture of
5-fluoro-2-hydroxybenzonitrile (147 g, 1.07 mol) and potassium
carbonate (163 g, 1.2 mol) in N,N-dimethylacetanaide (573 mL) at room
temperature. The Mixture was heated to 100 C. After 8 hours, the
reaction mixture was cooled to room temperature and water (3400 mL)
was added in an ice bath. The precipitate was filtered, washed with
water (1073 mL x 2), and dried in vacuum (40 C) to give (264 g, 90 %)
of the desired compound as a brown solid. MS (APC1 -) mit 272 (M-1)
was detected. IH NMR (400 MHz, CDC13) 8 8.10 (d, 1H, J = 9 Hz),
7.41-7.48 (m, 111), 7.38 (m, 111), 7.07-7.14 (in, 111), 6.88-7.10 (m,
11i), 2.63 (s, 3H).  46  [00175]Step D: Preparation of
2-(3-Amino-4-methylphenoxy)-5-benzonitrile 65: In a 4-neck 12000 mL
round bottom flask, equipped with a mechanic stirrer, a condenser,
and a 1-Kern temperature probe,
2-(3-amino-4-methylphenoxy)-5-benzonitrile (247 g, 907 mmol) and Zn.
dust (297 g, 4.5 mol) were placed and suspended in 1:1 Me0H/ITIP (2.2
L). Saturated aqueous NRICI (1.6 L) was added slowly over 40 minutes
through an addition funnel (maintaining the internal temperature
below 60 C). The reaction mixture was cooled to room temperature and
stirred at room temperature for 1 hour. Zinc dust was removed by
filtration and the cake was washed with Et0Ac (450 mL x 3). Saturated
aqueous N1440Ac (1500 mL, prepared from 2 kg of NH40Ac and 4 L of
1120) and F120 (1500 mL x 2) were added. The filtrates were
concentrated by rotary evaporation until mostly water remained. The
tan solid was filtered and washed with H20 (1500 mL x 4), and dried
in vacuum to provide 211.5 g (96 %) of the desired compound.
MS.(APCI1-) m/z 243 (M+1) was detected. 11-1NMR (400 MHz, CDC13) 5
7.38 (m, 111), 7.18 (m, 114), 6.65-6.85(m, 511), 160 (br, 2H),
2.17(s, 311). [00176] Step E: Preparation of 2-(1
H-indazol-5-yloxy)-5-fluorobenzonitrile 66: In a 6 L round bottom
flask equipped with a mechanic stirrer, J-K-EM temperature probe, a
cold solution (0 C) of 2-(3-amino-4-methylphenoxy)-5-benzonitrile
(209 g, 862 mmol) and NH4BF4 in acetic acid (1.75 L)/water (862 raL)
was treated with concentrated HC1 (359 mL) dropwise over 2 minutes.
The slurry was stirred in an ice bath for 30 minutes and sodium
nitrite was added. The reaction mixture was stirred at 0 C for 1 hour
and then warmed to room temperature. After stirring at room



fluorobenzonitrile 67: 2-(1H-Indazol-5-yloxy)-5-fluorobenzonitrile
(5.000 g, 19.7 mmol) was suspended in N,N-dimethylacetamide (50 mL)
and sodium hydride (0.684 g, 25.7 mmol) was added portionwise at room
temperature. 2-Bromo-1,1-dimethoxyethane (3.49 mL, 29.6 mmol) was
added dropwise in one pokion and the reaction mixture was heated to
80 C for 18 hours. The reaction mixture was cooled to room
temperature and .concentratqd under reduced pressure to afford the
crude material, which was partitioned between Et0Ac and saturated
aqueous NatCl. The combined organie layers were washed with water
(3x), brine and dried (MgSO4) and then concentrated under .reduced
pressure to afford the crude material. The crude product was purified
by flash column chromatography (eluant 25 % Et0Achlexanes) to furnish
3.88 g (57.6 %) of the desired compound. The N-2 isomer was not
isolated. MS (A.PCI +) m/z 342 (M+1) Was detected. 1H NMR (400 MHz,
CDC13) 5 7.98 (s, IH), 7.54 (d, 1H, J=-- 9 Hz), 7.36 (m, 211), 7.16
(m, 211), 6.82 (dd, 111, J = 4.3 Hz, J= 9.3 Hz), 4.76 (t, 111, J 5.3
Hz), 4.49 (d, 211, J = 5.3 Hz), 3.41 (s, 6H). 100178]Step G:
Preparation of (2-(1-(2,2-dimethoxyethyl)-1H-indazol-5-yloxy)-5-
fluorophenyl)methanamine 68:
2-(1-(2,2-Dimethoxyethyl)-1H-indazol-5-yloxy)-5- fluorobenzonitrile
(3.80 g, 11.13 mmol) 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 warmed to room temperature and stirred until complete
consumption of starting material was seen by IIPLC 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 aqueous layer extracted
with more Et0Ac. The combined organics were dried (Mg504) 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, CDC13) 5 7.90 (s,
111), 7.48 (d, 1N,.! = 9 Hz), 6.9-7.15 (m, 5H), 4.76 (t, 1H, J = 5.3
Hz), 4.49 (d, 211, J = 5.3 Hz), 3.88 (s, 211), 3.36 (s, 611).
[00179]Step H:Preparation of
1-(3-tert-buty1-1-p-toly1-1H-pyrazol-5-y1)-3-(2-(1-
(2,2-dimethoxyethyl)-1H-in4azol-5-yloxy)-5-fluorobenzypurea70:(2-(1-(
2,2- dimethoxyethyl)-1H-indazo1-5-yloxy)-5-fluoropheny1)methanamine
(2.00 g, 5.791 rnmol),  48 2,2,2-trichloroethyl
3-tert-butyl-1-p-toly1-1H-pyrazol-5-ylcarbamate (3.516 g, 8.686
nainol) and N,N-diisopropylethylamine (3.026 mL, 17.37 mmol) were
suspended in N,Ndimethylacetamide (50 mL) and heated at 80 C
overnight. The reaction mixture was concentrated under reduced
pressure and the residue diluted with Et0Ac and saturated aqueous
NH4C1. The organics were washed with water (3x), brine, dried (MgSO4)
and then concentrated under reduced pressure to afford the crude
material, which was purified by flash column chromatography (eluant
35 - 45 % Et0Ac/Hexanes). After evaporation of the solvent, the
desired product was obtained as a pale yellow foam (2.57 g, 74 %). MS
(APCI +) m/z 602 (M+1) was detected. IHNMR (400 ME1i, DMSO-d6) 8 7.88
(s, Ill), 7.43 (d, 111, J = 9 Hz), 6.72-7.30 (m,. 911), 6.18 (s, 1H),
6.01 (In, 111), 5.47 (t, 1H, J = 6.1 Hz), 4.76 (t, 111, .1 = 5.3 Hz),
4.44 (t, 4H, J = 5.6 Hz), 3.38 (s, 611), 2.37 (s, 3H), 1.30 (s, 911).



49 (400 MHz, DMSO-ds) 5 8.29 (s, 1H), 7.97 (s, 1H), 7.68 (d, 111, J =
9.1 Hz), 7.35 (s, 111), 6.85-7.4 (in, 8H), 6.24 (s, 1H), 4.87 (t,
111, .P= 5.4 Hz), 4.43 (t, 1H, J = 5.6 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). Example 2
Preparation of
245-(24343-tert-butvl-1-p-to1v1-1H-pvrazol-5-vfiureidoimethy1)-4-
fluorophenoxv)-1H-indazol-1-yliethvl dihwirogenphosphate (74): Method
1  [00182]The synthesis of compound (74) according to Method 1
is.shown in Scheme 1, steps K to L. [00183]Step K:Preparation of
dibenzyl 2-(5-(243-(3-tert-buty1-1-p-toly1-1H-
pyrazol-5-yl)nreido)methyl)-4-fluorophenoxy)-1H-indazol-5-Aethylphosp
hate 73:
1-(3-tertButy1-1-p-toly1-111-pyrazol-5-y1)-34(5-fluoro-2-(1-(2-hydfox
yethyl)-1H-indazol-5- yloxy)phenyfimethyOurea (0.357 g, 0.6414 mmol),
diphenyl diisopropylphosphoramidite (0.2970 ml, 0.9620 mmol) and
2H-tetrazole (0.07189 g, 1.026 mmol) were suspended in DMF (10 mL)
and stirred at room temperature until TLC (10:1 DCM-Et20) analysis
showed complete consumption of starting material. t-Butyl hydrogen
peroxide (0.4439 mL, 3.207 mmol) was added and then the reaction
monitored by HPLC analysis. Upon completion of the reaction, 10%
aqueous Na2S203 was added and the reaction mixture was stirred for 10
minutes. The reaction mixture was poured into saturated aqueous
NalICO3 and extracted into Et0Ac. The combined organics were washed
with water (2x) and brine. The organics were dried (MgSO4) and
concentrated under reduced pressure to afford the crude material,
which was purified by flash column chromatography (eluant 30 - 40 %
Et0Ac/Hexanes) to proi/ide 458 mg (87 %) of the desired compound. MS
(MCI +) mIx 817 (M+1) was detected. )11 NMR(400 MHz, CDCI3) 57.85 (s,
1H), 6.7-7.35 (in, 1011), 6.18 (s, Ill), 6.16 (s, 111), 4.62 (s, IH),
5.36 (t, 1H, J = 6 Hz), 4.81 (d, 4H, J = 8.2 Hz), 4.54 (t, 2H, J =
5.1 Hz), 4.39.(m, 4H), 2.35 (s, 311), 1.25 (s, 9H). 100184)Step
L:Preparation of 2-(5-(24(3-(3-tert-buty1-1-p-toly1-1H-pyrazol-5-
yOureido)methyl)-4-fluorophenoxy)-1H-indazol-1-yDethyldihydrogenphosp
hate74: Dibenzyl
2-(5-(24(3-(3-tert-buty1-1-p-toly1-1H-pyrazol-5-y1)ureido)methyl)-4-
fluorophenoxy)-1H-indazol-1-34)ethyl phosphate (1.920 g, 2 35. mmol)
was suspended in Et0H (0.05M, 50 mL) and cyclohexa-1,4-diene (3.56
ml, 82:14 mmol) and 10% Pd/C (20%/weight, 0.384 g) were added. The
reaction mixture was refluxed overnight. The reaction mixture was
filtered through (IF paper and washed with Me0H. The organic layers
were concentrated under reduced presSure to afford the crude
material, which Was dissolved in Me0H and passed through a Gellman
acrodisk (0.45 um) filter to remove trace of  50 palladium
contamination. After evaporation of the solvent, the resulting gum
was triturated in CH3CN and solids formed were collected by
filtration and dried under high vacuum for 3 hours to provide 1.21 g
(89 %) of the desired compound. MS (APCI +) m/z 637 (M+1) was
detected. NMR(400 MHz, DM80-d6) 6 8.30 (s, 1H), 8.00 (s, 111), 7.71
(d, 1H, J-= 9 Hz), 6.88-7.37 (m, 1011), 624 (s, 111), 4.61 (br, 111),
4.28 (d, 211, J = 5.7 Hz), 4.19 (dd, 2H, J 5.2 Hz), 2.35 (s, 311),
1.25 (s, 911). Example 3 



Preparation of 1
-(3-tert-Butyl-1-u-tolv1-1H-pvrazol-5-v11-34(5-fluoro-2-(1-(2-
hydroxvethyl)-1H-indawl-5-vloxy)phenyHmethyflurea (72): Method 2
[001851An alternative method for the synthesis of compound (72),
according to Method 2, is shown in Scheme 2, steps A to F.
[00186]Step A: Preparation of
2-(4-amino-3-methylphenoxy)-5-fluorobenzonitrile 65: In a 3 L,
4-necked flask that had been evacuated and back-filled with argon,
2,5- difluorobenzonittile (295.3 ml, 812.0 mmol) and
4-amino-3-methylphenol (100.0 g, 812.0 mmol) were dissolved in dry
DMSO (2.75 M) with rapid stirring at room temperature. The solution
was evacuated/baelcfilled with argon (3x). Potassium carbonate (185.2
g, 1340 mmol) (-325 mesh) was added. The reaction mixture was
evacuated/backfilled with argon (3x) and warmed to 80 C (internal
probe) for 16 hours. TLC indicated complete conversion. The reaction
mixture was cooled to room temperature and poured -slowly into 2 L of
ice water with rapid stirring. The residue in the round bottom flask
was taken up in water repeatedly and poured into the ice water until
a total volume of 3 L was achieved and all solids were in the ice
water. The suspension was stirred rapidly for 2 hours as it came to
room temperature. The brown solids were collected by filtration,
washed with water (3 L), air dried, dried with latex dam, and dried
under high vacuum at 40 C for 44 hours to provide 194 g (99 %) of the
desired product as a tan solid. MS (APCI +) m/z 243 (M+1) was
detected. 11-1 NMR (400 MHz, CDC13) 67.38 (m, 111), 7.18 (m, 111),
6.65:6.85 (m, 514), 3.60 (Br, 211), 2.17 (s, 311). [00187] Step B:
PreParation of 2-(1H-Indazol-5-yloxy)-5-fluorobenzonitrile 66: In a
500 ml, one-necked flask containing a large magnetic stir bar,
2-(4-amino-3- methylphenoxy)-5-fluorobenzonitrile (274.5 ml, 219.6
mmol) was taken up in chloroform (0.8 M) and treated with potassiuni
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 rantol) via addition fiumel 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 dropvvise via an addition funnel. The addition funnel
was rinsed with  51 60 mL + 40 mL of chloroform, removed, and
replaced with a glass stopper. The reaction was heated to reflux for
20 hours, cooled to room temperature, and concentrated in vacuo to a
brown solid. After being dried under high vacuum for 30 minutes, the
brown solid was suspended in 1 L water, stirred vigorously for 15
minutes, and filtered. The resulting orange-brown solid (83 g) was
taken up in 400 nil, Me0H and treated with 1.0 M hydrochloric acid
(241.6 mL, 241.6 mmol) at room temperature. The mixture was fitted
with a reflux condenser and warmed to 70 C for 20 hours. The reaction
was cooled to 0 C and 1.0 M sodium hydroxide (252.6 mL, 252.6 mmol)
was added, followed by water (250 mL). The resulting yellow
suspension was stirred in the ice bath for 10 minutes and then
allowed to settle. The suspension was filtered, washed with water (1
L), air dried, dried with latex dam, and dried under high vacuum at
40 C for 36 hours, to provide 50.7 g (91 %) of the desired product as
a free-flowing tan solid. MS (APCI +) raiz 254 (M+1) detected. Ill
NMR (400 MHz, DM804) 5 13.38 (br, 111), 8.07 (s, 111), 7.94 (dd, 111,
J = 3,1 Hz, J = 8.2 Hz), 7.64 (d, 1H, = 9. Hz), 7.54 (m, 211), 7.21
(dd, 11-1,J= 9 Hz), 6.96 (dd, 111" ..7:= 4.3 Hz, J = 9.3 Hz).



indazol-1-yDacetate dihydrochloride 78:Methyl
2-(5-(2-cyano-4-fluorophenoxy)-1H- indazol-1-yl)acetate (10.00 g,
30.74 mmol) was placed in a 2500mL Parr hydrogenation vessel.
Methanol (0.1M, 310 mL) and concentrated HO (25.62 ml, 307.4 mmol)
were added 10% Pd/C (2.0g, Degussa type) was added and the vessel was
purged with hydrogen gas (three times, no vacuum evacuation was
done). The vessel was charged with hydrogen gas at 40 psi and was
left on the shaker for 18 hours. To the mixture was added additional
1.0g of 10% Pd/C and the mixture was placed back in the Parr
hydrogenator for an additional 18 hours. The mixture was filtered
through a Celite pad and concentrated under reduced pressure (bath
temperature kept below 20 C). The residue was azeotroped with Me014
(3 X 100 mL). The bath temperature was raised to 40 C after the
.third azeotrope. The residue (oil) was dried under high vacuum for 2
hours 'to provide the desired product as a yellow Solid (11.6g,
93.8%). MS (APCI +) m/z 330 (M+1) was detected. 114 NMR (400 MHz,
DMSO-d6) 8 8.08 (s, 1H), 6.84-7.76 (m, 6H), 5.43 (s, 2H), 4.8 (br,
2H), 4.105 (q, 211, J= 5.6 Hz), 3.68 (s, 3H). [00190]Step E:
Preparation of Methyl 2-(5-(24(3-(3-tert-buty1-1-p-toly1-1H-pyrazol-
5-y1)ureido)methyl)-4-f1uorophenOxy)-1H-indszo1-1-yDacetate 79: A
solution of methyl 2-
(5-(2-(aminomethyl)-4-fluorophenoxy)-1H-indazol-1-y1)acetate
dihydrochloride (17.5 g, 43.51 mmol) in climethylacetarnide (0.5M, 88
mL) was treated with 2,2,2-trichloroethy1-3-
tert-buty1-1-p-toly1-1H-pyrazol-5-ylcarbamate (17.96 g, 44.38
mistol), followed by diisopropylethylamine (30.3 mL, 174 mmol) at
room temperature. The mixture was heated at 80 C overnight. The
mixture was concentrated in vacuo and the residue distributed between
Et0Ac and saturated aqueous NRIC1. The organic layer was separated
and washed with brine, filtered through IPS paper, evaporated in
vacuo to a brown foam. The foam was triturated in ether, and the
precipitated solids were collected by filtration to provide 22.55 g
(89%) of the desired compound. MS (APCI +) m/z 585 (M+1) detected. 1H
NMR (400 MHz, DMSO-4) 8 8.3 (s, 111), 8.07 (s, 111), 7.68 (d, IN, J =
8.9 Hz), 6.85-7.37 (m, 8H), 6.24 (s, III), 5.4 (S, 211), 4.28 (a, 2H,
J = 5.8 Hz), 3.68 (s, 311), 2.35 (s, 311), 1.25 (s, 914). [00191]Step
F:Preparation of 1-(3-tert-Buty1-1-p-toly1-1H-pyrazol-5-y1)-345-
fluoro-2-(1-(2-hydroxyethyl)-1H-indazol-5-yloxy)phenyOmethyOurea 72:
A solution of methyl
2-(5-(24(3-(3-tert-buty1-1-p-toly1-1H-pyrazol-5-yOureido)methyl)-4-fl
uorophenoxy)- 1H-indazo171-ypacetate (4.6 g, 7.87 mmol) in methanol
(0.1M, 80 mL) was treated with sodium borohydride (893 mg, 23.6 mmol)
in portions at room temperature. The mixture was stirred at room
temperature for 18 hours, and the solvent evaporated in vacuo. to a
dark yellow residue. The residue was distributed between
dichloromethane and saturated aqueous  53 NRIC1. The organic layer
was filtered through 1PS paper, evaporated in vacuo and purified in
Biotage eluting -with 2-10% iPrOH/DCM. Desired fractions were
evaporated in vacuo to a white foam, 2.97 g (68). MS (APCI +) mite
557 (M+1) was detected. H NMR (400 MHz, DM80-d6) 8 8.29 (s, 1H), 7.97
(s, 1E1), 7.68 (d, 111, = 9.1 Hz), 7.35 (s, 1H), 6.85-7.4 (m, 811),
6.24 (s, 111), 4.87 (t, 1H, J = 5.4 Hz), 4.43 (t, 1H, J = 5.6 Hz),
4.28 (d, 1H, J = 5.9 Hz), 3.80 (q, 111, J = 5.5 Hz), 2.35 (s, 311),
1.25 (s, 9H). Example 4 Preparation of
2-(5-(24(3-(3-tert-buty)-1-n-tolv1-1H-pyrazol-5-vDureido)nethv1)-4-



pyrazol-5-y1)ureido)methyI)-4-fluorophenoxy)-1H-indazol-1-yl)ethyl
phosphate 80:A solution of
1-(3-tert-butyl-1-p-toly1-1H-pyrazol-5-y1)-3-((5-fluoro-2-(1-(2-hydro
xyethyl)-111- indazol-5-yloxy)phenyl)methyl)urea (1.5 g, 2.69 mmol)
in DMF (0.2M, 15 mL) was treated with imidazole (183 mg, 2.69 mmol),
and imidazole hydrochloride (423 mg, 4.04 mmol) at room temperature.
After complete dissolution was observed, di-tert-butyl
diisopropylphosphoramidite (1.28 mL, 4.04 mmol) was added. Stirring
was continued at room temperature for 18 hours. Hydrogen peroxide (50
% aqueous, 0.535 mL, 9.43 mmol) was added at room temperature slowly,
and stirring was continued for 1 hour. The reaction was completed as
detected by LC and TLC. The residue was distributed between
dichloromethane and 10% aqueous Na2S203. The aqueous layer was
extracted with Et0Ac (2x). The combined organic extracts were washed
with brine, filtered through 1PS paper, evaporated in.vacuo to yellow
oil. The oil was purified by a silica gel plug eluting with DCM, 3-5%
Me0H1DCM. Desired fractions were evaporated in vacuo to provide the
desired product as a white foam, 1.59 g (79 %). MS (APCI +) in/z 749
(M+) was detected. II-I NMR (400 MHz, DMSO-d6) 8 8.29 (s, 1H), 8.01
(s, 111), 7.73 (d, 1H, J = 9.1 Hz), 6.79-7.35 (m, 811), 6.23 (s,
111), 4.62 (t, 211, J = 4.7 Hz), 4.26 (m, 4H), 2.35 (s, 311), 1.43,
s, 911), 1.25 (s, 18H). [00194]Step H:Preparation of
2-(5-(24(3-(3-tert-buty1-1-p-toly1-1H-pyrazol-5-
yOureido)methyl)-4-fluorophenoxy)-1H-indazol-1-yDethyl
dihydrogenphosphate 74: A solution of di-tert-butyl
2-(5-(243-(3-tert-buty1-1-p-toly1-1H-pyrazol-5-yOureido)methyl)-4-
fluorophenoxy. )-1H-indazol-1-yDethyl phosphate (3.66 g, 4.89 mmel)
in Et0H (0.2M, 24 mL) was treated with 5N 1-1C1/iPrOH (2.93 mL, 14_7
mmol) at room temperature. Stirring at  54 room temperature was
continued overnight. The solvent was evaporated in vacuo, and the
residue was coevaporated from toluene, and ether (2x). The beige foam
was taken in Me0H and poured slowly into a beaker containing water.
The precipitated solids were collected by filtration to provide. 2.83
g (91%) of the desired product: MS (APCI +) m/z 637 (M+1) was
detected. 111 NMR (400 MHz, DMSO-c14) 5 8.30 (s, 111), 8.00 (s, 1H),
731 (d, 111, J = 9 Hz), 6.88-7.37 (m, 10H), 6.24 (s, 111), 4.61 (hr.
1H), 4.28 (d, 211, J= 5.7 Hz), 4.19 (dd, 211, J = 5.2 Hz), 2.35 (s,
3H), 1.25 (s, 911). CN HO
5-fluor0-2-(1-(2-hydroxvethvI)-1H-indazol-5-vloxylbenzonitrile (78A)
100195]To a solution of methyl
2-(5-(2-cyano-4-fMorophenoxy)-1H-indazol-1- yDacetate 77 (prepared as
in Example 3) (60.0 g, 184.4 mmol) in Me0H (370 mL) was added NaBH4
(24.42 g) in five 5 gram portions over 90 minutes. The temperature
rose from 25 C to 44.7 C at the finnl addition of NaBH4. The mixture
was concentrated under vacuum. To the concentrate was added saturated
NRICI (600 ML) and Et0Ac (600 mL) and the mixture was vigorously
stirred for 1 hour. The layers were separated and the aqueous layer
was extracted with Et0Ac (2 X 100 rnL). The combined organics were
washed with saturated NH4C1 (2 X 100 mL), water (200 mL), brine (500
mL), dried over MgSO4, filtered thru GF/F paper and concentrated to a
bright orange solid. The crude solid was dissolved in CH2C12 (1 L)
and hexanes (2.25 L) were added with stirring. A light brown solid
formed and after stirring for 30 mm the solid was collected and dried
under high vacuum to yield 45.5 g. The filtrate was concentrated
under reduced pressure. This material was redissolved in C11202 (100



HO 2-(5-(2-(aminomethyl)--4-fluorophenoxv)-1H-indazob1-yfiethanol
(79A)  (Method A)  [00196]To a 250 mL Parr  shaker was added
5-fluoro-2-(1-(2-hydroxyethyl)-1H- indazol-5-yloxy)benzonitdle 78A
(prepared as in Example 5) (80.0. g, 269.1 mmol), Pd(OH)2 (32 g, 40%
loading), Et0H (5 L) and concentrated HCI (224 mL, 2691 mmol). The
vessel intas sealed, purged with hydrogen, .vented and charged with
hydrogen to 180 PSI. The internal temperature was lowered to 18 C.
and after stirring for 23 hours the reaction was judged complete by
HPLC. The above reaction mixture was removed and the entire sequence
was repeated twice with 80 g of starting material, and then with 53.2
g of starting material. The combined reaction mixtures (4 reactions)
were filtered tlaru GF/F and the filtrate was concentrated under
reduced pressure. The residue was dissolved in I N HCl (3.0 L) and
washed with Et0Ac (3 X 2L). To the aqueous layer was added Et0Ac (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 the above 35 C. Once the pH
was -14 the mixture was transferred to a separatory funnel and
extracted with CH2C12 (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
MgSO4 (-250 g), filtered thru GF/F and concentrated under reduced
pressure. The concentrate was dissolved in CH2C12 (3.5 L) and hexanes
were added (4 L). After the first 2 L of hexanes were added, a brown
solid formed. After stirring for I. hour the solid was collected via
filtration and the cake was washed with 1:2 CH2Cl2/hexanes (500 mL).
The cake was dried under vacuum to yield 165.1 g (55.6%) of 79A.
IFINMR (400 MHz, CDC13) 5 7.90 (s, 11I), 7.42 (d, Hi), 7.17-7.12 (m,
311), 6.87 (td, 111), 6.80 (dd, 111), 4.46 (I, 211), 4.12 (t, 2H),
3.86 s (2H), 1.87 (Ins, 1111).  56 HO  2-
(5-(2-(Aminomethyl)-4-fluoronhenoxv1-1H-indazol-1-1/1)ethanol (79A)
(Method B)
1001971Toasolutionof(5-fluoro-2-(1-(2-hydroxyethy0-1H-indazol-5-
yloxy)benwnitrile (1.0 g, 3.36 mmol) and NiC12'61120 (148 mg, 0.336
mmol) in Me01-1 (30 mL) was added NaBH4 (636 mg, 16.8 mmol) in
portions (2-3), and the reaction was stirred for 3 hours. A solution
of saturated Na2CO3 (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
Me0H (20 mL). The filtrate was concentrated to about 15 mL under
vacuum, isopropyl acetate (20 mL) was added, and the mixture was
concentrated. To the concentrate was added isopropyl acetate (20 mL)
and the mixture was stirred for 5 minutes. The phases were separated,
and the organic layer was washed with 10% brine (20 nth). Citric acid
(0.1 M, 20 raL) was added and the phases Were vigorously mixed. The
organic layer was removed and the aqueous was washed with isopropyl
acetate (20 mL) and Et0Ac (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 Na2804 and concentrated to
850 mg (85%). Example 8                  Phenyl
3-tert-butyl-1-p-toly1-1H-uvrazol-5-ylcarbarnate 



1001981To a solution of 3-tert-butyl-1-p-toly1-1H-pyrazol-5-amine
(102.9 g, 448.9 mmol) in Et0Ac (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. Phenyl chloroformate (98.4.g,  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 diluted
with Et0Ac (200 mL). The organic layer was washed with brine (1 L),
dried over Na2SO4 (200 g) and concentrated to about 400 to 500 mL of
Et0Ac. The concentrated 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. ill NMR (400 MHz, CDCI3) 5 7.39 -
7.31 (m, 611), 7.26-7.225 (in, 211), 7.13 (br s,211), 6.96 (br s,
111), 6.47 (br s, 111), 2.42 (s, 311), 1.34 (s, 9H). Example 9  HO
1-(3-tert-butv1-1-p-toly1-1H-rwrazol-5-v1)-345-fluoro-2-(1-(2-hydroxy
ethyl)-1H-indaxol-5-  vloxv)benzvflurea (72):  [00199]To a 4.1 C
solution of 2-(5-(2-(aminomethyl)-4-fluorophenoxy)-1H-indazol-
1-y1)ethanol (71.55 g, 237 mmol) in DMA (350 mL) was added a DMA (350
niL) solution of phenyl
3-tert-butyl-1-p-toly1-1H-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)-1Hindazol-1-y1)
ethanol was added and the reaction was stirred for 2 hours. The
reaction mixture was partitioned between isopropyl 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 Na2SO4 (300 g) and
cOncentrated to yield 110.8 g (86.6%). [00200] .The foregoing
description is considered as illustrative only of the principles of
the invention. Further, since numerous modifications and changes will
be readily apparent to 



those skilled in the art, it is not desired to limit the invention to
the exact construction and  58' 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. [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.  59 What is
claimed is: 1.A process for the preparation of a compound having the
Formula I:  OH or a pharmaceutically acceptable salt thereof, which
comprises: (a)coupling a compound of formula II NH2 



OP1 II or a salt thereof, in which PI represents a hydrogen atom or a
hydroxyl protecting group, with a compound of formula III  Z III 0 in
which Z represents a leaving group, or the corresponding isocyanate;
or (b)reducing a compound of formula IV  60  IV wherein Re 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: 



\ -OH or a pharmaceutically acceptable salt thereof and a
pharmaceutically acceptable carrier or diluent. 3. A compound of
formula II  61    OPI II or a salt thereof, in which PI 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 disease. 5Use
as claimed in claim 4, wherein the prodrug is
2-(5-(2-((3-(3-tert-butyl-l-p-toly1- 



1H-pyrazol-5-yOureido)methyl)-4-fluorophenoxy)-1H-indazol-1-ypethyl
dihydrogenphosphate, or a pharmaceutically acceptable salt thereof
6.
2-(5-(24(3-(3-Tert-butyl-1-p-toly1-1H-pyrazol-5-ypureido)methyl)-4-fl
uorophenoxy)- 1H-indazol-1-ylIethyl 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:  \-OH  62  8. A
pharmaceutical composition, comprising a compound of claim 6 and a
pharmaceutically acceptable carrier or diluent.  9. 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 NO2.
10. The process of claim 1, wherein said compound of formula (II) has
been prepared by the method comprising: (i) reducing a compound of
formula (V) F  



op2 (V)      in which P2 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:  \ -OH I or a pharmaceutically acceptable salt thereof 






