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(57) ABSTRACT 
N-heterocyclic compounds that block cytokine production 
via inhibition of p38 kinase are disclosed. In one embodi 
ment, compounds of the present invention are represented 
by Formula (I): 

R6 
/ 

V 

W4». 
A A 

Z Y R11 

Methods of production, pharmaceutical compositions and 
methods of treating conditions associated With inappropriate 
p38 kinase activity or TNF-(X expression utilizing com 
pounds of the present invention are also disclosed. 
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N-HETEROCYCLIC INHIBITORS OF TNF-ALPHA 
EXPRESSION 

[0001] This application claims priority from provisional 
US. Patent Application Serial No. 60/301,020, ?led Jun. 26, 
2001, Which is incorporated herein by reference in its 
entirety. 

FIELD OF THE INVENTION 

[0002] This invention relates to N-heterocyclic com 
pounds that are effective in blocking cytokine production, 
and in particular the expression of TNF-alpha (TNF-ot), via 
inhibition of p38 kinase. Compounds of the present inven 
tion are useful in the treatment of in?ammatory diseases 
such as, for example, rheumatoid arthritis. 

BACKGROUND OF THE INVENTION 

[0003] Overproduction of cytokines such as IL-1 and 
TNF-ot is implicated in a Wide variety of in?ammatory 
diseases, including rheumatoid arthritis (RA), psoriasis, 
multiple sclerosis, in?ammatory boWel disease, endotoxin 
shock, osteoporosis, AlZheimer’s disease and congestive 
heart failure, among others [Henry et al., Drugs FuL, 
24:1345-1354 (1999); Salituro et al., Curr. Med. Chem, 
6:807-823 (1999)]. There is convincing evidence in human 
patients that protein antagonists of cytokines, such as, for 
example, monoclonal antibody to TNF-ot (Enbrel) [Rankin 
et al., Br J. RheumatoL, 34:334-342 (1995)], soluble TNF-ot 
receptor-Fc fusion protein (Etanercept) [Moreland et al., 
Ann. Intern. Med, 130:478-486 (1999)] and or IL-1 receptor 
antagonist [Bresnihan et al.,Arthritis Rheum, 41:2196-2204 
(1998)], can provide effective treatment for chronic in?am 
matory diseases. As none of the current treatments for 
in?ammatory diseases provide complete relief of symptoms, 
and as most current treatments are associated With various 

draWbacks such as side effects, improved methods for treat 
ing in?ammatory diseases are desirable. 

[0004] TNF-ot is a protein Whose synthesis occurs in many 
cell types in response to an external stimulus, such as, for 
example, a mitogen, an infectious organism, or trauma. 
Signaling from the cell surface to the nucleus proceeds via 
several intracellular mediators including kinases that cata 
lyZe phosphorylation of proteins doWnstream in the signal 
ing cascade. Important mediators for the production of 
TNF-ot cytokine are the mitogen-activated protein (MAP) 
kinases, and in particular, p38 kinase. 

[0005] p38 Kinases are activated in response to various 
stress stimuli, including, but not limited to, proin?ammatory 
cytokines, endotoxin, ultraviolet light, and osmotic shock. 
Activation of p38 requires dual phosphorylation by 
upstream MAP kinase kinases (MKK3 and MKK6) on 
threonine and tyrosine Within a Thr-Gly-Tyr motif, charac 
teristic of p38 isoZymes. 

[0006] Four iso-forms of p38 have been described. The 0t 
and [3 forms are expressed in in?ammatory cells and are 
thought to be key mediators of TNF-ot production. Inhibition 
of the enZymes p38ot and [3 in cells results in reduced levels 
of expression of TNF-ot, and such inhibitors are effective in 
animal models of in?ammatory disease. 

[0007] Molecular cloning of human p38ot identi?ed tWo 
isoZymes, Which are the splice variant product of a single 
gene. Three additional gene products have subsequently 
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been identi?ed, p386, p38y, and p386. p38 kinases phos 
phorylate and activate the transcription factors, ATF-2, 
MAX, CHOP, and C/ERPb, suggesting a role of p38 kinases 
in gene regulation. In addition, p38 kinases phosphorylate 
other protein kinases, such as MAPK activated protein 
kinase-2/3 (MAPKAP-K2/3, or MK2/3), and MAP-kinase 
interacting kinase 1/2 (MNK1/2). Recently, activation of 
MK2 has been shoWn to be essential for LPS-induced 
TNF-ot expression [Kotlyarov et al., Nature Cell Biol., 
1:94-97 (1999)]. Mice lacking MK2 exhibit a 90% reduction 
in the production of TNF-ot and are resistant to shock 
induced by LPS. The reduction in TNF-ot amounts is due not 
to decreased production of the TNF-ot mRNA, but rather to 
diminished production of the TNF-ot protein, suggesting that 
MK2 regulates biosynthesis of TNF-ot at a post-transcrip 
tional level. 

[0008] Ample evidence indicates that the p38 pathWay 
serves an important role in in?ammatory process mediated 
by IL-1 and TNF-ot. 

[0009] Small molecule inhibitors of p38 are expected to 
have several advantages over protein inhibitors of TNF-ot or 
IL-1. p38 inhibitors not only block the production of TNF-ot 
and IL-1, but also directly interfere With many of their 
secondary biological effects. In addition, small molecule 
inhibitors are unlikely to induce immune reaction in 
patients, and are believed active folloWing oral administra 
tion. 

[0010] The present invention provides novel compounds 
that are potent and selective inhibitors of p38ot and [3, and as 
such, are also potent inhibitors of TNF-ot expression in 
human cells. Compounds of the present invention are useful 
in the treatment of p38- and TNF-ot expression-mediated 
in?ammatory and other disorders, including, but not limited 
to, bone resorption, graft vs. host reaction, atherosclerosis, 
arthritis, osteoarthritis, rheumatoid arthritis, gout, psoriasis, 
topical in?ammatory disease states, adult respiratory distress 
syndrome, asthma, chronic pulmonary in?ammatory dis 
ease, cardiac reperfusion injury, renal reperfusion injury, 
thrombus, glomerulonephritis, Chron’s disease, ulcerative 
colitis, in?ammatory boWel disease, multiple sclerosis, 
endotoxin shock, osteoporosis, AlZheimer’s disease, conges 
tive heart failure and cachexia. 

SUMMARY OF THE INVENTION 

[0011] The compounds of the present invention are effec 
tive as inhibitors of inappropriate p38 activity, especially iso 
forms 0t and [3, and in turn, of cytokine production, and in 
particular, of cellular TNF-alpha (TNF-ot) expression. 
Accordingly, compounds of the invention are useful for the 
inhibition, prevention and suppression of various patholo 
gies associated With such activity, such as, for example, 
in?ammation, asthma, arthritis, atherosclerosis, multiple 
sclerosis, psoriasis, autoimmune diseases, AlZeheimers dis 
ease and congestive heart failure, among others. 

[0012] In one embodiment, the principles of the present 
invention provide a compound, including isomers, enanti 
omers, diastereomers, tautomers, pharmaceutically accept 
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able salts, prodrugs and solvates thereof, represented by 
Formula (I): 

[0031] m is 0, 1, 2 or 3; 

R6 (0 
V / 

[0013] Wherein: 

[0014] 

[0016] 

[0017] 

[0018] 
[0019] R1 and R2 are the same or different and are 

selected from hydrogen, alkyl, substituted alkyl, 
aryl, substituted aryl, cycloalkyl, substituted 
cycloalkyl, heterocyclyl or substituted heterocyclyl; 

to one or tWo of W, Y and X are =N—; 

the remaining W, Y or X is =CH—; 

V is —NR5—; 

Z is halogen or —N(R1)(R2) 

[0020] R5 is hydrogen or alkyl; 

[0021] R6 is 

R7 R8 
“A 

| l \QLARQ, 
[0022] R7 is hydrogen, alkyl, substituted alkyl, 

alkoXy, or halogen; 

[0023] R8 is hydrogen, alkyl, alkyloXy or cyano; 

[0024] R9 is —C(O)R1O or unsubstituted or substi 
tuted heterocyclyl; 

[0025] R10 is —N(R31)(R32); 

[0026] R31 and R32 are the same or different and are 
selected from hydrogen, alkyl, substituted alkyl, 
alkoXy, aryl, substituted aryl, cycloalkyl, substituted 
cycloalkyl, heterocyclyl or substituted heterocyclyl; 

[0027] R11 is hydrogen, halogen, O—R35 or 

[0028] R12 is hydrogen, alkyl, or substituted alkyl; 

[0029] R13 is —(CH2)mR14; 

[0030] —N(R12)(R13) taken together may form a 
heterocyclyl or substituted heterocyclyl; 

[0032] R14 is hydrogen, alkyl, substituted alkyl, 
—C(O)N(R31)(R32), —N(R33)C(O)R34, aryl, substi 
tuted aryl, cycloalkyl, substituted cycloalkyl, hetero 
cyclyl, substituted heterocyclyl, heteroaryl, substi 
tuted heteroaryl or 

[0033] R15 is hydrogen, alkyl or substituted alkyl; 

[0034] R16 is hydrogen or alkyl; or 

[0035] R33 is hydrogen, alkyl, or substituted alkyl; 

[0036] R34 is alkyl, substituted alkyl, aryl or substi 
tuted aryl; 

[0037] R35 is hydrogen or -(loWer alkyl)-R36 

[0038] R36 is N(R37)(R38) 
[0039] R37 is hydrogen, alkyl, or substituted alkyl; 

[0040] R38 is —(substituted alkyl)-R14; and 
[0041] N(R37)(R38) taken together may form a het 

erocyclyl or substituted heterocyclyl. 

[0042] Preferred compounds of this invention are those of 
Formula (I) including a pharmaceutically acceptable salt 
thereof 

[0043] Wherein: 
[0044] one or tWo of W, Y and X are =N—; 

[0046] the remaining W, Y or X is =CH—; 

[0047] V is —NH—; 

[0048] Z is —N(R1)(R2); 
[0049] R1 and R2 are the same or different and are 

selected from hydrogen, alkyl or substituted alkyl 
Wherein alkyl is of 1 to 8 carbons; 

[0050] R6 is 

R7 R8 
/§/\ 

l J igéxa 
[0051] R7 is hydrogen, alkyl of 1 to 4 carbons, alkoXy 

of 1 to 4 carbons, or halogen; 

[0052] R8 is hydrogen; 
[0053] R9 is —C(O)R1O or unsubstituted or substi 

tuted heterocyclyl; 
[0054] R10 is —NH2 or unsubstituted or substituted 
—NH-alkyl, —NH-alkoxy, —NH-heterocyclyl, 
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—NH-phenyl, or —NH—CH2-phenyl wherein alkyl 
and alkoxy are of 1 to 6 carbons; 

[0055] R11 is hydrogen, halogen, O—R35 or 
—N(R12)(R13), Wherein N(R12)(R13) taken together 
may form a monocyclic heterocyclyl or substituted 
heterocyclyl of 5 to 7 atoms containing 1, 2, or 3 
additional nitrogen atoms or Wherein 

[0056] 
[0057] 

R16 

R12 is hydrogen; 

R13 is alkyl of 1 to 4 carbons or 

[0058] R15 and R16 are independently selected from 
hydrogen and methyl; 

[0059] R35 is hydrogen or -(loWer alkyl)-R36; 

[0060] R36 is N(R37)(R38) 
[0061] R37 is hydrogen, alkyl, or substituted alkyl; 

[0062] R38 is -(substituted alkyl)-R14; and 

[0063] N(R37)(R38) taken together may form a het 
erocyclyl or substituted heterocyclyl. 

[0064] The principles of the present invention also provide 
methods of inhibiting TNF-ot expression in a mammal, 
Wherein the methods comprise administering to the mammal 
an effective amount of a compound represented by Formula 
(I), or a prodrug or salt thereof. As used herein, inhibiting 
TNF-ot expression is intended to include inhibiting, sup 
pressing and preventing conditions associated With inappro 
priate TNF-ot expression, including, but not limited to, 
in?ammation, asthma, arthritis, atherosclerosis, multiple 
sclerosis, psoriasis, autoimmune diseases, AlZheimer’s dis 
ease and congestive heart failure. 

[0065] The principles of the present invention further 
provide methods of treating p38 kinase and TNF-ot mediated 
disorders in a mammal, the methods comprising adminis 
tering to a mammal in need of such treatment, an effective 
amount of a compound represented by Formula (I), or a 
prodrug or salt thereof. As used herein, a p38 kinase medi 
ated disorder means a disorder associated With inappropriate 
p38 kinase activity; a TNF-ot mediated disorder means a 
disorder associated With inappropriate TNF-ot expression. 
Such disorders include, but are not limited to, in?ammation, 
asthma, arthritis, atherosclerosis, multiple sclerosis, psoria 
sis, autoimmune diseases, AlzheimerlIls disease and con 
gestive heart failure. 

[0066] Accordingly, the compounds of the invention, as 
Well as prodrugs or salts thereof, may be used in the 
manufacture of a pharmaceutical composition or medica 
ment for the prophylactic or therapeutic treatment of disease 
states in mammals. The compounds of the present invention 
may be administered as pharmaceutical compositions as a 
monotherapy, or in combination With, for example, other 
anti-in?ammatory, eg a steroid or NSAID (non-steroidal 
anti-in?ammatory drug) and/or immunosuppressive agents. 
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Such combination therapies can involve the administration 
of the various pharmaceuticals as a single dosage form or as 
multiple dosage forms administered simultaneously or 
sequentially. 
[0067] Any suitable route of administration may be 
employed for providing a patient With an effective amount of 
a compound of the present invention. Suitable routes of 
administration may include, for example, oral, rectal, nasal, 
buccal, parenteral (such as, intravenous, intrathecal, subcu 
taneous, intramuscular, intrasternal, intrahepatic, intrale 
sional, intracranial, intra-articular, and intra-synovial), trans 
dermal (such as, for example, patches), and the like. Due to 
their ease of administration, oral dosage forms, such as, for 
example, tablets, troches, dispersions, suspensions, solu 
tions, capsules, soft gelatin capsules, and the like, may be 
preferred. Administration may also be by controlled or 
sustained release means and delivery devices. Methods for 
the preparation of such dosage forms are Well knoWn in the 
art. 

[0068] Pharmaceutical compositions incorporating com 
pounds of the present invention may include excipients, a 
pharmaceutically acceptable carrier, in addition to other 
therapeutic ingredients. Excipients such as starches, sugars, 
microcrystalline cellulose, diluents, lubricants, binders, col 
oring agents, ?avoring agents, granulating agents, disinte 
grating agents, and the like may be appropriate depending 
upon the route of administration. Because of their ease of 
administration, tablets and capsules represent the most 
advantageous oral dosage unit forms. If desired, tablets may 
be coated by standard aqueous or nonaqueous techniques. 

[0069] The compounds of the present invention may be 
used in the form of pharmaceutically acceptable salts 
derived from inorganic or organic bases, and hydrates 
thereof. Included among such base salts are ammonium 
salts, alkali metal salts, such as sodium and potassium salts, 
alkaline earth metal salts, such as calcium and magnesium 
salts, salts With organic bases, such as dicyclohexylamine 
salts, N-methyl-D-glucamine, and salts With amino acids 
such as arginine, lysine, and so forth. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0070] [1] Thus, in a ?rst embodiment, the present inven 
tion provides a novel compound of Formula (I) including 
isomers, enantiomers, diastereomers, tautomers, pharma 
ceutically acceptable salts, prodrugs and solvates thereof, 
comprising: 

(1) 
R6 

V/ 

VA 

[0071] Wherein: 
[0072] one or tWo of W, Y and X are =N—; 
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[0074] 
[0075] 
[0076] 
[0077] R1 and R2 are the same or different and are 

selected from hydrogen, alkyl, substituted alkyl, 
aryl, substituted aryl, cycloalkyl, substituted 
cycloalkyl, heterocyclyl or substituted heterocyclyl; 

[0078] R5 is hydrogen or alkyl; 

[007 9] R6 is 

R7 R8 

Ivy] 
/ HL%/\¢\R9, 

[0080] R7 is hydrogen, alkyl, substituted alkyl, 
alkoXy, or halogen; 

the remaining W, Y or X is =CH—; 

V is —NR5—; 

Z is halogen or —N(R1)(R2); 

[0081] R8 is hydrogen, alkyl, alkyloXy or cyano; 

[0082] R9 is —C(O)R1O or unsubstituted or substi 
tuted heterocyclyl; 

[0083] R10 is —N(R31)(R32) 
[0084] R31 and R32 are the same or different and are 

selected from hydrogen, alkyl, substituted alkyl, 
alkoXy, aryl, substituted aryl, cycloalkyl, substituted 
cycloalkyl, heterocyclyl or substituted heterocyclyl; 

[0085] R11 is hydrogen, halogen, O—R35 or 
—N(R12>(R13); 

[0086] R12 is hydrogen, alkyl, or substituted alkyl; 

0087 R13 is — CH R14; 2 rn 

[0088] —N(R12)(R13) taken together may form a 
heterocyclyl or substituted heterocyclyl; 

[0089] m is 0, 1, 2 or 3; 

[0090] R14 is hydrogen, alkyl, substituted alkyl, 
—C(O)N(R )(R32), —N(R33)C(O)R34, aryl, substi 
tuted aryl, cycloalkyl, substituted cycloalkyl, hetero 
cyclyl, substituted heterocyclyl, heteroaryl, substi 
tuted heteroaryl or 

[0091] 
[0092] 
[0093] 
[0094] R34 is alkyl, substituted alkyl, aryl or substi 

tuted aryl; 

R15 is hydrogen, alkyl or substituted alkyl; 

R16 is hydrogen or alkyl; or 

R33 is hydrogen, alkyl, or substituted alkyl; 
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[0095] 

[0096] 

[0097] 

[0098] 

[0099] N(R37)(R38) taken together may form a het 
erocyclyl or substituted heterocyclyl. 

R35 is hydrogen or -(loWer alkyl)-R36; 

R36 is N(R37)(R38); 

R37 is hydrogen, alkyl, or substituted alkyl; 

R38 is —(substituted alkyl)-R14; and 

[0100] [2] In a preferred embodiment, the present inven 
tion provides a compound of Formula (I) including isomers, 
enantiomers, diastereomers, tautomers, pharmaceutically 
acceptable salts, prodrugs and solvates thereof, 

[0101] Wherein: 

[0102] one or tWo of W, Y and X are =N—; 

[0103] one of W, Y and X is selected from =C—CN, 
=C—F, =C_ 

[0105] 

[0106] 

[0107] 
[0108] R1 and R2 are the same or different and are 

selected from hydrogen, alkyl or substituted alkyl 
Wherein alkyl is of 1 to 8 carbons; 

[0109] R6 is 

“A 

EJLAJQ R , 

[0110] R7 is hydrogen, alkyl of 1 to 4 carbons, alkoXy 
of 1 to 4 carbons, or halogen; 

[0111] R8 is hydrogen; 

the remaining W, Y or X is =CH—; 

V is —NH—; 

Z is —N(R1)(R2); 

[0112] R9 is —C(O)R1O or unsubstituted or substi 
tuted heterocyclyl; 

[0113] R10 is —NH2 or unsubstituted or substituted 
—NH-alkyl, —NH-alkoxy, —NH-heterocyclyl, 
—NH-phenyl, or —NH—CHZ-phenyl Wherein alkyl 
and alkoXy are of 1 to 6 carbons; 

[0114] R11 is hydrogen, halogen, O—R35 or 
—N(R12)(R13), Wherein N(R12)(R13) taken together 
may form a monocyclic heterocyclyl or substituted 
heterocyclyl of 5 to 7 atoms containing 1, 2, or 3 
additional nitrogen atoms or Wherein 
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[0115] R12 is hydrogen; 

[0116] R13 is alkyl of 1 to 4 carbons or 

R16 

[0117] R15 and R16 are independently selected from 
hydrogen and methyl; 

[0118] R35 is hydrogen or -(loWer alkyl)-R36; 

[0119] R36 is N(R37)(R38) 
[0120] R37 is hydrogen, alkyl, or substituted alkyl; 

[0121] R38 is —(substituted alkyl)-R14; and 

[0122] N(R37)(R38) taken together may form a het 
erocyclyl or substituted heterocyclyl. 

[0123] [3] In a more preferred embodiment, the present 
invention provides a compound of Formula (I) including 
isomers, enantiomers, diastereomers, tautomers, pharma 
ceutically acceptable salts, prodrugs and solvates thereof, 

[0124] Wherein: 

[0125] one or tWo of W, Y and X are =N—; 

[0127] 
[0128] 
[0129] 
[0130] R1 and R2 are the same or different and are 

selected from hydrogen or alkyl of 1 to 8 carbons; 

[0131] R6 is 

R7 A R8 

| ‘j 
/ 1&\R9 

[0132] R7 is hydrogen, methyl, methoXy, Cl, Br, or F; 

[0133] R8 is hydrogen; 

[0134] R9 is —C(O)R1O or unsubstituted or substi 
tuted heterocyclyl; 

the remaining W, Y or X is =CH—; 

V is —NH—; 

Z is —N(R1)(R2) 

[0135] R10 is —NH2, or unsubstituted or substituted 
—NH-alkyl, —NH-alkoxy, —NH-phenyl, or 
—NH—CH2-phenyl Wherein alkyl and alkoXy are of 
1 to 6 carbons; and 

[0136] R11 is hydrogen, halogen, O—R35 or 
—N(R2)(R13), Wherein N(R12)(R13) taken together 
form a monocyclic heterocyclyl or substituted het 
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erocyclyl of 5 to 7 atoms containing 1, 2, or 3 
additional nitrogen atoms. 

[0137] [4] In another preferred embodiment, the present 
invention provides a compound of Formula (I) including 
isomers, enantiomers, diastereomers, tautomers, pharma 
ceutically acceptable salts, prodrugs and solvates thereof, 

[0138] Wherein: 

[0139] one of W, Y and X is =N—; 

[0141] the remaining W, Y or X is =CH—; 

[0142] V is —NH—; 

[0143] Z is —N(R1)(R2); 
[0144] R1 and R2 are the same or different and are 

selected from hydrogen or alkyl of 1 to 8 carbons; 

[0145] R6 is 

R7 Q R8 

| ‘j 
/ \&\R9 

[0146] R7 is hydrogen, methyl, methoXy, Cl, Br, or F; 

[0147] R8 is hydrogen; 

[0148] R9 is —C(O)R1O or unsubstituted or substi 
tuted heterocyclyl; 

[0149] R10 is —NH2, or unsubstituted or substituted 
—NH-alkyl, —NH-alkoxy, —NH-phenyl, or 
—NH—CH2-phenyl Wherein alkyl and alkoXy are of 
1 to 6 carbons; 

[0150] R11 is hydrogen, halogen, —O—R35 or 
—N(R12)(R13) Wherein N(R12)(R13) taken together 
form a monocyclic heterocyclyl or substituted het 
erocyclyl of 5 to 7 atoms containing 1, 2, or 3 
additional nitrogen atoms; and 

[0151] R15 and R16 are independently selected from 
hydrogen and methyl. 

[0152] [5] In another more preferred embodiment, the 
present invention provides a compound of Formula (I) 
including isomers, enantiomers, diastereomers, tautomers, 
pharmaceutically acceptable salts, prodrugs and solvates 
thereof, 

[0153] Wherein: 

[0154] R10 is —NH2, unsubstituted or substituted 
—NH—CH3, —NH—C2H5, —NH—OCH3, or 
—NH—OC2H5. 

[0155] [6] In another more preferred embodiment, the 
present invention provides a compound of Formula (I) 
including isomers, enantiomers, diastereomers, tautomers, 
pharmaceutically acceptable salts, prodrugs and solvates 
thereof, 
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[0156] wherein: 

[0157] R9 is unsubstituted or substituted triaZole, 
thiaZole, oXadiaZole or imidaZole. 

[0158] [7] In another more preferred embodiment, the 
present invention provides a compound of Formula (I) 
including isomers, enantiomers, diastereomers, tautomers, 
pharmaceutically acceptable salts, prodrugs and solvates 
thereof, 

[0159] Wherein: 

[0160] R11 is hydrogen, halogen, —O-(substituted 
alkyl), —NH-(substituted alkyl) or 

an; M] > 
6901 K) ’ ’ 

R15 

goof; 
[0161] [8] In yet another preferred embodiment, the 
present invention provides a compound of Formula (I) 
including isomers, enantiomers, diastereomers, tautomers, 
pharmaceutically acceptable salts, prodrugs and solvates 
thereof, 

[0162] Wherein: 

[0163] R11 is hydrogen, halogen, —O-(substituted 
alkyl), —NH-(substituted alkyl) or 

NRIS NR15 

N 6 , 

ILIS 
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-continued 

3 N 
, o N—R15, 

N 

ILIS 

30% 
N 

ILIS 

[0164] [9] In yet another preferred embodiment, the 
present invention provides a compound of Formula (I) 
including isomers, enantiomers, diastereomers, tautomers, 
pharmaceutically acceptable salts, prodrugs and solvates 
thereof, 

[0165] 

[0166] 

[0168] V is —NH—; 

[0169] Z is —N(R1)(R2) 

[0170] R1 and R2 are the same or different and are 
selected from hydrogen or alkyl of 1 to 8 carbons; 

[0171] R6 is 

R7 $58 

[0172] R7 is hydrogen, methyl, methoXy, Cl, Br, or F; 

Wherein: 

tWo of W, Y and X are =N—; 

[0173] R8 is hydrogen; 

[0174] R9 is —C(O)R1O or unsubstituted or substi 
tuted heterocyclyl; 

[0175] R10 is —NH2, or unsubstituted or substituted 
—NH-alkyl, —NH-alkoxy, —NH-phenyl, or —NH—CH2 
phenyl Wherein alkyl and alkoXy are of 1 to 6 carbons; 

[0176] R11 is hydrogen, halogen, —O—R or 
—N(R12)(R13), Wherein N(R12)(R13) taken together may 
form a monocyclic heterocyclyl or substituted heterocyclyl 
of 5 to 7 atoms containing 1, 2, or 3 additional nitrogen 
atoms; and 

[0177] R15 and R16 are independently selected from 
hydrogen and methyl. 
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[0178] [10] In yet another more preferred embodiment, the 
present invention provides a compound of Formula (I) 
including isomers, enantiomers, diastereomers, tautomers, 
pharmaceutically acceptable salts, prodrugs and solvates 
thereof, 

[0179] Wherein: 

[0180] R10 is —NH2, unsubstituted or substituted 
—NH—CH3, —NH—C2H5, —NH—OCH3, or 
—NH—OC2H5. 

[0181] [11] In yet another more preferred embodiment, the 
present invention provides a compound of Formula (I) 
including isomers, enantiomers, diastereomers, tautomers, 
pharmaceutically acceptable salts, prodrugs and solvates 
thereof, 

[0182] 
[0183] R9 is unsubstituted or substituted triaZole, 

thiaZole, oXadiaZole or imidaZole. 

Wherein: 

[0184] [12] In yet another more preferred embodiment, the 
present invention provides a compound of Formula (I) 
including isomers, enantiomers, diastereomers, tautomers, 
pharmaceutically acceptable salts, prodrugs and solvates 
thereof, 

[0185] 
[0186] R11 is hydrogen, halogen, —O-(substituted 

alkyl), —NH-(substituted alkyl) or 

NRIS NRlS 

N , I , 

R 

Wherein: 

sow sow 
MU’ $00M 

R15 

an. 
[0187] [13] In yet another more preferred embodiment, the 
present invention provides a compound of Formula (I) 
including isomers, enantiomers, diastereomers, tautomers, 
pharmaceutically acceptable salts, prodrugs and solvates 
thereof, 

[0188] Wherein: 

[0189] R11 is hydrogen, halogen, —O-(substituted 
alkyl), —NH-(substituted alkyl) or 

Jul. 24, 2003 

NRIS NRlS 

N , I , 

R16 

N/jN—CH3 % 4<:/\ _ 15 
g V 

R15 

30%;. 
[0190] [14] In a second preferred embodiment, the present 
invention provides a pharmaceutical composition compris 
ing as an active ingredient, a compound of the invention or 
a prodrug or salt thereof, and a pharmaceutically acceptable 
carrier. 

[0191] [15] In a preferred embodiment, the present inven 
tion to provides a pharmaceutical composition further com 
prising one or more additional active ingredients. 

[0192] [16] In a more preferred embodiment, the present 
invention provides a pharmaceutical composition Wherein 
the additional active ingredient is an anti-in?ammatory 
compound or an immunosuppressive agent. 

[0193] [17] In a more preferred embodiment, the present 
invention provides a pharmaceutical composition Wherein 
the additional active ingredient is chosen from a steroid and 
an NSAID. 

[0194] [18] In a third embodiment, the present invention 
provides a method of inhibiting TNF-ot expression in a 
mammal comprising administering to the mammal an effec 
tive amount of the pharmaceutical composition of the inven 
tion. 

[0195] [19] In a preferred embodiment, the present inven 
tion provides a method of treating TNF-ot mediated disorder 
comprising administering to a mammal in need of such 
treatment, an effective amount of a pharmaceutical compo 
sition of the invention. 

[0196] [20] In a more preferred embodiment, the present 
invention provides a method of treating TNF-ot mediated 
disorder, Wherein the TNF-ot mediated disorder is an in?am 
matory disorder. 

[0197] [21] In a more preferred embodiment, the present 
invention provides a method of treating TNF-ot mediated 
disorder, Wherein the TNF-ot mediated disorder is chosen 
from bone resorption, graft vs. host reaction, atherosclerosis, 
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arthritis, osteoarthritis, rheumatoid arthritis, gout, psoriasis, 
topical in?ammatory disease states, adult respiratory distress 
syndrome, asthma, chronic pulmonary in?ammatory dis 
ease, cardiac reperfusion injury, renal reperfusion injury, 
thrombus, glomerulonephritis, Chron’s disease, ulcerative 
colitis, in?ammatory boWel disease, multiple sclerosis, 
endotoxin shock, osteoporosis, AlZheimer’s disease, conges 
tive heart failure and cachexia. 

[0198] [22] In a more preferred embodiment, the present 
invention provides a method of treating TNF-ot mediated 
disorder Wherein the pharmaceutical composition of the 
invention is administered With one or more additional anti 
in?ammatory or immunosuppressive agents as a single dose 
form or as separate dosage forms. 

[0199] [23] In an even more preferred embodiment, the 
present invention provides a method of treating a condition 
associated With TNF-ot expression in a mammal comprising 
administering to a mammal in need of such treatment, an 
effective amount of a pharmaceutical composition of the 
invention. 

[0200] [24] In an even more preferred embodiment, the 
present invention provides a method of treating a condition 
associated With TNF-ot expression in a mammal Wherein the 
condition associated With TNF-ot expression is an in?am 
matory disorder. 

[0201] [25] In a more preferred embodiment, the present 
invention provides a method of treating a condition associ 
ated With TNF-ot expression, Wherein the condition associ 
ated With TNF-ot expression is chosen from bone resorption, 
graft vs. host reaction, atherosclerosis, arthritis, osteoarthri 
tis, rheumatoid arthritis, gout, psoriasis, topical in?amma 
tory disease states, adult respiratory distress syndrome, 
asthma, chronic pulmonary in?ammatory disease, cardiac 
reperfusion injury, renal reperfusion injury, thrombus, glom 
erulonephritis, Crohn’s disease, ulcerative colitis, in?am 
matory boWel disease, multiple sclerosis, endotoxin shock, 
osteoporosis, AlZheimer’s disease, congestive heart failure 
and cachexia. 

[0202] [26] In a more preferred embodiment, the present 
invention provides a method of treating a condition associ 
ated With TNF-ot expression Wherein the pharmaceutical 
composition of the invention is administered With one or 
more additional anti-in?ammatory or immunosuppressive 
agents as a single dose form or as separate dosage forms. 

[0203] [27] In another more preferred embodiment, the 
present invention provides a method of treating a condition 
associated With p38 kinase activity in a mammal comprising 
administering to a mammal in need of such treatment, an 
effective amount of a pharmaceutical composition of the 
invention. 

[0204] [28] In another more preferred embodiment, the 
present invention provides a method of treating a condition 
associated With p38 kinase activity in a mammal Wherein the 
condition associated With p38 activity is an in?ammatory 
disorder. 

[0205] [29] In a more preferred embodiment, the present 
invention provides a method of treating a condition associ 
ated With p38 kinase activity is chosen from bone resorption, 
graft vs. host reaction, atherosclerosis, arthritis, osteoarthri 
tis, rheumatoid arthritis, gout, psoriasis, topical in?amma 
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tory disease states, adult respiratory distress syndrome, 
asthma, chronic pulmonary in?ammatory disease, cardiac 
reperfusion injury, renal reperfusion injury, thrombus, glom 
erulonephritis, Chron’s disease, ulcerative colitis, in?am 
matory boWel disease, multiple sclerosis, endotoxin shock, 
osteoporosis, AlZheimer’s disease, congestive heart failure 
and cachexia. 

[0206] [30] In a more preferred embodiment, the present 
invention provides a method of treating a condition associ 
ated With p38 activity Wherein the pharmaceutical compo 
sition of the invention is administered With one or more 

additional anti-in?ammatory or immunosuppressive agents 
as a single dose form or as separate dosage forms. 

[0207] [31] In a fourth embodiment, the present invention 
provides a compound including isomers, enantiomers, dias 
tereomers, tautomers, pharmaceutically acceptable salts, 
prodrugs and solvates selected from: 
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Abbreviations & De?nitions 

[0208] The following terms and abbreviations retain the 
indicated meaning throughout this disclosure. 

[0209] ATP=adenosine triphosphate 

[0210] cDNA=complementary DNA 

[0211] DCE=dichloroethylene 
[0212] DCM=dichloromethane=methylene chloride= 
cnzcl2 

[0213] DIC=diisopropylcarbodiimide 
[0214] DIEA=N,N-diisopropylethylamine 
[0215] DMF=N,N-dimethylformamide 
[0216] DMSO=dirnethyl sulfoxide 

[0217] DTT=dithiothreitol 

[0218] 
[0219] 
[0220] 
[0221] 
[0222] 
[0223] 
[0224] 
[0225] 
[0226] 
[0227] 
[0228] 
[0229] 
[0230] 
[0231] 
[0232] 
[0233] 
[0234] 

[0235] “Alkyl” is intended to include linear or branched 
hydrocarbon structures and combinations thereof of 1 to 20 
carbons. “LoWer alkyl” means alkyl groups of from 1 to 
about 10, preferably from 1 to about 8, and more preferably, 

EDTA=ethylenediaminetetraacetic acid 

EIA=enZyme immunoassay 
ELISA=enZyme-linked immunosorbent assay 

Fmoc=9-?uorenylmethoxycarbonyl 
GST=glutathione S-transferase 

HOBt=1-hydroxybenZotriaZole 
LPS=lipopolysaccharide 
MBP=myelin basic protein 

MES=2-(N-morpholino)ethanesulfonic acid 

mRNA=messenger RNA 

PCR=polymerase chain reaction 

Pr2NEt=dipropylethylamine 
i-Pr2NEt=diisopropylethylamine 
RPMI=RosWell Park Memorial Institute 

TBS=t-butyldimethylsilyl 
TFA=tri?uoroacetic acid 

THF=tetrahydrofuran 
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from 1 to about 6 carbon atoms. Examples of such radicals 
include methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 
s-butyl, t-butyl, pentyl, iso-amyl, hexyl, octyl and the like. 

[0236] “Aryl” means an aromatic hydrocarbon radical of 6 
to about 16 carbon atoms, preferably of 6 to about 12 carbon 
atoms, and more preferably of 6 to about 10 carbon atoms. 
Examples of aryl groups are phenyl, Which is preferred, 
l-naphthyl and 2-naphthyl. 

[0237] “Cycloalkyl” refers to saturated hydrocarbon ring 
structures of from 3 to 12 carbon atoms, and preferably from 
3 to 6 carbon atoms. Examples include cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, norbornyl, adamantyl, 
and the like. “LoWer cycloalkyl”, refers to cycloalkyl of 3 to 
6 carbons. 

[0238] “Heterocyclyl” refers to saturated, partially satu 
rated or unsaturated monocyclic structures of from 3 to 8 
atoms, preferably 5 or 6 atoms, and bicyclic structures of 9 
or 10 atoms containing one or more carbon atoms and from 
1 to 4 heteroatoms chosen from O, N, and S. The point of 
attachment of the heterocyclyl structure is at an available 
carbon or nitrogen atom. Examples include: imidaZole, 
pyridine, indole, thiophene, benZopyranone, thiaZole, furan, 
benZimidaZole, quinoline, isoquinoline, quinoxaline, pyri 
midine, pyraZine, tetraZole, pyraZole, pyrrolyl, pyridinyl, 
pyraZolyl, triaZolyl, pyrimidinyl, pyridaZinyl, oxaZolyl, thia 
Zolyl, imidaZolyl, indolyl, thiophenyl, furanyl, tetraZolyl, 
2-pyrrolinyl, 3-pyrrolinyl, pyrrolindinyl, 1,3-dioxolanyl, 
imidaZolinyl, imidaZolidinyl, pyraZolinyl, pyraZolidinyl, 
isoxaZolyl, isothiaZolyl, 1,2,3-oxadiaZolyl, 1,2,3-triaZolyl, 
1,2,4-triaZolyl, 1,3,4-thiadiaZolyl, 2H-pyranyl, 4H-pyranyl, 
piperidinyl, 1,4-dithianyl, thiomorpholinyl, pyraZinyl, pip 
eraZinyl, 1,3,5-triaZinyl, 1,2,5-trithianyl, benZo(b)thiophe 
nyl, benZimidaZolyl, quinolinyl, and the like. 

[0239] “Alkoxy” means a straight, branched or cyclic 
hydrocarbon con?guration and combinations thereof, 
including from 1 to 20 carbon atoms, preferably from 1 to 
8 carbon atoms, more preferably from 1 to about 4 carbon 
atoms, and an oxygen atom at the point of attachment. 
Suitable alkoxy groups include methoxy, ethoxy, n-propoxy, 
isopropoxy, n-butoxy, iso-butoxy, s-butoxy, t-butoxy, cyclo 
propyloxy, cyclohexyloxy, and the like. “LoWer alkoxy” 
refers to alkoxy groups having from 1 to 4 carbon atoms. 
Similarly, “alkylthio” refers to such groups having a sulfur 
atom at the point of attachment. 

[0240] “Alkenyl” refers to an unsaturated acyclic hydro 
carbon radical in so much as it contains at least one double 
bond. “LoWer alkenyl” refers to such radicals containing 
from about 2 to about 10 carbon atoms, preferably from 
about 2 to about 8 carbon atoms and more preferably 2 to 
about 6 carbon atoms. Examples of suitable alkenyl radicals 
include propenyl, buten-1-yl, isobutenyl, penten-l-yl, 2-me 
thylbuten-l-yl, 3-methylbuten-1-yl, hexen-1-yl, hepten-1 
yl, and octen-1-yl, and the like. 

[0241] “Alkynyl” refers to an unsaturated acyclic hydro 
carbon radical containing at least one triple bond. Examples 
include ethynyl, propynyl, and the like. 

[0242] “Substituted alkyl” means an alkyl Wherein one or 
more hydrogens, preferably one, tWo, or three hydrogens, 
attached to an aliphotic carbon are replaced With a substitu 
ent such as —N(R31)(R32), alkoxy, alkylthio, halogen, 
cyano, carboxyl, hydroxyl, —SO2-alkyl, —CO2-alkyl, 
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—C(O)-alkyl, nitro, cycloalkyl, substituted cycloalkyl, aryl, 
substituted aryl, heterocyclyl, substituted heterocyclyl, 
—C(O)—N(R31)(R32 , or —NH—C(O)-alkyl. Examples of 
such substituent groups include methoxy, ethoxy, propoxy, 
amino, methylamino, dimethylamino, phenyl naphthyl, 
chlorine, ?uorine, and the like. 

[0243] “Substituted cycloalkyl” means a cycloalkyl 
Wherein one or more hydrogens, preferably one, tWo or three 
hydrogens, attached to a ring carbon are replaced With a 
substituent such as alkyl, substituted alkyl, —N(R31)(R32), 
alkoxy, alkylthio, aryl, substituted aryl, halogen, cyano, 
carboxyl, hydroxyl, nitro, —SO2-alkyl, —CO2-alkyl, 
—C(O)-alkyl, —C(O)—N(R3)R32), or —NH—C(O)-alkyl. 
Examples of such groups include methyl, isopropyl, meth 
oxy, ethoxy, propoxy, amino, methylamino, dimethylamino, 
phenyl, chlorine, ?uorine and the like. Also included Within 
this de?nition are cycloalkyl rings having a fused aryl, 
preferably phenyl, or cycloalkyl such as 

[0244] and the like. 

[0245] “Substituted aryl” means an aryl Wherein one or 
more hydrogens, preferably one, tWo or three hydrogens, 
attached to an aromatic carbon are replaced With a substitu 
ent such as alkyl, substituted alkyl, —N(R31)(R32) alkoxy, 
alkylthio, aryl, substituted aryl, halogen, cyano, nitro, car 
boxyl, hydroxyl, —SO2-alkyl, —CO2-alkyl, —C(O)-alkyl, 
—C(O)—N(R3)(R32), or —NH—C(O)-alkyl. Examples of 
such substituents include methyl, isopropyl, methoxy, 
ethoxy, propoxy, amino, methylamino, dimethylamino, phe 
nyl, chlorine, ?uorine, —CO2CH3, —C(O)—NH2, and the 
like. 

[0246] “Substituted heterocyclyl” means a heterocyclyl 
substituted at one or more available carbon or nitrogen 

atoms, preferably at one or tWo carbon and/or nitrogen 
atoms, With a substituent such as alkyl, substituted alkyl, 
—N(R31)(R32), alkoxy, alkylthio, aryl, substituted aryl, 
halogen, cyano, nitro, oxo, carboxyl, hydroxyl, —SO2-alkyl, 
—CO2-alkyl, —C(O)-alkyl, —C(O)—N(R31)(R32), or 
—NH—C(O)-alkyl. Examples of such groups include 
methyl isopropyl, methoxy, ethoxy, propoxy, amino, methy 
lamino, dimethylamino, phenyl, chlorine, ?uorine and the 
like. 

[0247] “Halogen” is intended to include for example, F, 
Cl, Br and I. 

[0248] The term “prodrug” refers to a chemical compound 
that is converted to an active agent by metabolic processes 
in vivo. [See, e.g., N. Boder and J. J. Kaminski, Ann. Rep. 
Med. Chem. 221303 (1987) and H. Bundgarrd, Adv. Drug 
Delivery Rev, 3:39 (1989)]. With regard to the present 
invention, a prodrug of a compound of Formula I is intended 
to mean any compound that is converted to a compound of 
Formula I by metabolic processes in vivo. The use of 
prodrugs of compounds of Formula I in any of the methods 
described herein is contemplated and is intended to be 
Within the scope of the invention. 
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[0249] Terminology related to “protected,”“protecting” 
and/or “deprotecting” functionalities is used throughout this 
application. Such terminology is Well understood by persons 
of skill in the art and is used in the context of processes 
Which involve sequential treatment With a series of reagents. 
In this context, a protecting group refers to a group Which is 
used to mask a functionality during a process step in Which 
it Would otherWise react, but in Which reaction is undesir 
able. The protecting group prevents reaction at that step, but 
may be subsequently removed to expose the original func 
tionality. The removal or “deprotection” occurs after the 
completion of the reaction or reactions in Which the func 
tionality Would interfere. Thus, When a sequence of reagents 
is speci?ed, as it is in the processes of the invention, the 
person of ordinary skill can readily envision those groups 
that Would be suitable as “protecting groups” for the func 
tionalities involved. 

[0250] In the case of the present invention, the typical 
functionalities that must be protected are amines. Suitable 
groups for that purpose are discussed in standard textbooks 
in the ?eld of chemistry, such as Protective Groups in 
Organic Synthesis by T. W. Greene [John Wiley & Sons, 
NeW York, 1991], Which is incorporated herein by reference. 
Particular attention is draWn to the chapter entitled “Protec 
tion for the Amino Group” (pages 309-405). Preferred 
protecting groups include BOC and Fmoc. Exemplary meth 
ods for protecting and deprotecting With these groups are 
found in Greene and Wuts on pages 318 and 327. 

Optical Isomers—Diastereomers—Geometric 
Isomers 

[0251] Some of the compounds described herein contain 
one or more asymmetric centers and may thus give rise to 
enantiomers, diastereomers, and other stereoisometric forms 
Which may be de?ned in terms of absolute stereochemistry 
as (R)— or (S)—, or as (D)— or (L)— for amino acids. The 
present invention is meant to include all such possible 
diastereomers as Well as their racemic and optically pure 
forms. Optically active (R)— and (S)—, or (D)— and (L)— 
isomers may be prepared using chiral synthons or chiral 
reagents, or optically resolved using conventional tech 
niques. When the compounds described herein contain ole 
?nic double bonds or other centers of geometric asymmetry, 
and unless speci?ed otherWise, it is intended to include both 
(E)— and (Z)— geometric isomers. LikeWise, all tautomeric 
forms are intended to be included. 

[0252] Compounds of the invention Which incorporate 
chiral diamines may be resolved into pairs of enantiomers by 
knoWn techniques. Where pure enantiomers of starting 
materials are not commercially available, they may be 
obtained by classic resolution, Which may employ, for 
example, fractional crystalliZation of diastereomeric salts. 
Compounds of the invention may have more than one chiral 
center, for example Wherein reductive amination of a homo 
chiral intermediate leads to a mixture of diastereomers. 
Racemic intermediates and compounds of the invention may 
also be resolved by chromatographic separation, such as for 
example, HPLC using a column loaded With a homochiral 
support, to yield pure isomeric compounds. 

[0253] The con?guration of any carbon-carbon double 
bond appearing herein is selected for convenience only and 
is not intended to designate a particular con?guration; thus 
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a carbon-carbon double bond depicted arbitrarily herein as 
trans may be cis, trans, or a mixture of the tWo in any 
proportion. 
[0254] In vieW of the above de?nitions, other chemical 
terms used throughout this application can be easily under 
stood by those of skill in the art. Terms may be used alone 
or in any combination thereof. The preferred and more 
preferred chain lengths of the radicals apply to all such 
combinations. 

Utility 

[0255] The compounds of the present invention have 
demonstrated utility as selective inhibitors of inappropriate 
p38 kinase activity, and in particular, isoforms p38ot and 
p386. As such, compounds of the present invention have 
utility in the treatment of conditions associated With inap 
propriate p38 kinase activity. Such conditions include dis 
eases in Which cytokine levels are modulated as a conse 

quence of intracellular signaling via p38, and in particular, 
diseases that are associated With an overproduction of such 
cytokines as 11-1, 11-4, IL-8, and in particular, TNF-ot. 

[0256] As inhibitors of p-38 kinase activity, compounds of 
the present invention are useful in the treatment and pre 
vention of p-38 mediated conditions including, but not 
limited to, in?ammatory diseases, autoimmune diseases, 
destructive bone disorders, proliferative disorders, angio 
genic disorders, infectious diseases, neurodegenerative dis 
eases, viral diseases, allergies, myocardial ischemia, reper 
fusion/ischemia in stroke, heart attacks, organ hypoxia, 
vascular hyperplasia, cardiac hypertrophy, thrombin-in 
duced platelet aggregation, and conditions associated With 
prostaglandin endoperoxidase synthase-2. 
[0257] In?ammatory diseases Which may be treated or 
prevented include, but are not limited to, acute pancreatitis, 
chronic pancreatitis, asthma, allergies and adult respiratory 
distress syndrome. 

[0258] Autoimmune diseases Which may be treated or 
prevented include, but are not limited to, glomerulonephri 
tis, rheumatoid arthritis, systemic lupus erythematosis, scle 
roderma, chronic thyroiditis, GravelIls disease, autoimmune 
gastritis, diabetes, autoimmune hemolytic anemia, autoim 
mune neutropenia, thrombocytopenia, atopic dermatitis, 
chronic active hepatitis, myasthenia gravis, multiple sclero 
sis, in?ammatory boWel disease, ulcerative colitis, Crohn’s 
disease, psoriasis, or graft vs. host disease. 

[0259] Destructive bone disorders Which may be treated or 
prevented include, but are not limited to, osteoporosis, 
osteoarthritis and multiple myeloma-related bone disorder. 

[0260] Proliferative diseases Which may be treated or 
prevented include, but are not limited to, acute myelogenous 
leukemia, chronic myelogenous leukemia, metastatic mela 
noma, Kaposi’s sarcoma, and multiple myeloma. 

[0261] Infectious diseases Which may be treated or pre 
vented include, but are not limited to, sepsis, septic shock, 
and Shigellosis. 

[0262] Neurodegenerative 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 ischemias or neurodegenerative disease caused by 
traumatic injury. 
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[0263] Angiogenic disorders Which may be treated or 
prevented include solid tumors, ocular neovasculiZation, 
infantile haemangiomas. 

[0264] 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. 

[0265] In addition, p38 inhibitors of this invention also 
exhibit inhibition of the expression of inducible pro-in?am 
matory proteins such as prostaglandin endoperoxide syn 
thase-2 (PGHS-Z), also referred to as cyclooxygenase-2 
(COX-2). Accordingly, additional p38 mediated conditions 
include edema, analgesia, fever and pain, such as neuro 
muscular pain, headache, pain caused by cancer, dental pain 
and arthritis pain. 

[0266] As a result of their p38 inhibitory activity, com 
pounds of the present invention have utility in the treatment 
and prevention of diseases associated With cytokine produc 
tion. For example, compounds of the present invention are 
useful in the treatment and prevention of: 

[0267] 11-1 mediated diseases such as, for example, rheu 
matoid arthritis, osteoarthritis, stroke, endotoxemia and/or 
toxic shock syndrome, in?ammatory reaction induced by 
endotoxin, in?ammatory boWel disease, tuberculosis, ath 
erosclerosis, muscle degeneration, cachexia, psoriatic arthri 
tis, Reiter’s syndrome, gout, traumatic arthritis, rubella 
arthritis, acute synovitis, diabetes, pancreatic [3-cell disease 
and AlZheimer’s disease; 

[0268] IL-8 mediated diseases or conditions such as, for 
example, those characteriZed by massive neutrophil in?ltra 
tion, such as psoriasis, in?ammatory boWel disease, asthma, 
cardiac and renal reperfusion injury, adult respiratory dis 
tress syndrome, thrombosis and glomerulonephritis; and 

[0269] TNF-mediated diseases or conditions such as rheu 
matoid arthritis, rheumatoid spondylitis, osteoarthritis, 
gouty arthritis and other arthritic conditions, sepsis, septic 
shock syndrome, adult respiratory distress syndrome, cere 
bral malaria, chronic pulmonary in?ammatory disease, sili 
cosis, pulmonary sarcoisosis, bone resorption disease, rep 
erfusion injury, graft vs. host reaction, allograft rejections, 
fever and myalgias due to infection, cachexia secondary to 
infection, AIDS, ARC or malignancy, meloid formation, scar 
tissue formation, Crohn’s disease, ulcerative colitis, pyresis, 
viral infections, such as HIV, CMV, in?uenZa and herpes; 
and veterinary viral infections, such as lentivirus infections, 
including, but not limited to equine infectious anemia virus; 
or retro virus infections, including feline immunode?ciency 
virus, bovine immunode?ciency virus, or canine immuno 
de?ciency virus. 

[0270] The compounds of formula I including a pharma 
ceutically acceptable salt or hydrate thereof may be admin 
istered by any suitable route as described previously to treat 
the above mentioned diseases and conditions. The method of 
administration Will, of course, vary depending upon the type 
of disease being treated. The amount of active compound 
administered Will also vary according to the method of 
administration and the disease being treated. An effective 
amount Will be Within the dosage range of about 0.1 to about 
100 mg/kg, preferably about 0.2 to about 50 mg/kg, in a 
single or multiple doses administered at appropriate inter 
vals throughout the day. 
























































































































