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(57) ABSTRACT 

This invention is generally directed to methods for treating 
or preventing a disease or disorder comprising administering 
to a patient in need thereof an effective amount of a Jun 
N-terminal kinase (JNK) inhibitor, such as an isothiaZoloan 
throne, isoXaZoloanthrone, isoindolanthrone, or derivative 
thereof having the general formula: 

and pharmaceutically acceptable salts thereof, Wherein RO is 
—CH2—, —SO—, —O—, —SO2—, or —S—. 
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METHODS FOR TREATING INFLAMMATORY 
CONDITIONS OR INHIBITING J NK 

[0001] This application is a continuation-in-part of US. 
application Ser. No. 10/071,390 ?led Feb. 7, 2002 Which 
claims the bene?t of US. Provisional Application No. 
60/269,013 ?led Feb. 15, 2001, each of Which is incorpo 
rated by reference herein in its entirety. 

1. FIELD OF THE INVENTION 

[0002] This invention is generally directed to methods for 
treating or preventing a disease or disorder comprising 
administering to a patient in need thereof an effective 
amount of a Jun N-terminal kinase (“JNK”) inhibitor, such 
as an isothiaZoloanthrone, isoxaZoloanthrone, isoindolan 
throne, or derivative thereof, including pharmaceutically 
acceptable salts thereof. 

2. BACKGROUND OF THE INVENTION 

[0003] The Jun N-terminal kinase pathWay is activated by 
exposure of cells to environmental stress or by treatment of 
cells With pro-in?ammatory cytokines. Targets of the JNK 
pathWay include the transcription factors c-jun and ATF2 
(Whitmarsh A. J., and Davis R. J. J. Mol. Med. 74:589-607, 
1996). These transcription factors are members of the basic 
leucine Zipper (bZIP) group that bind as homo- and hetero 
dimeric complexes to API and AP-1-like sites in the pro 
moters of many genes (Karin M., Liu Z. G. and Zandi E. 
Curr Opin Cell Biol 9:240-246, 1997). JNK binds to the 
N-terminal region of c-jun and ATF-2 and phosphorylates 
tWo sites Within the activation domain of each transcription 
factor (Hibi M., Lin A., Smeal T., Minden A., Karin M. 
Genes Dev. 7:2135-2148, 1993; Mohit A. A., Martin M. H., 
and Miller C. A. Neuron 14:67-75, 199). Three JNK 
enZymes have been identi?ed as products of distinct genes 
(Hibi et al, supra; Mohit et al., supra). Ten different isoforms 
of JNK have been identi?ed. These represent alternatively 
spliced forms of three different genes: JNK1, JNK2, and 
JNK3. JNK1 and 2 are ubiquitously expressed in human 
tissues, Whereas JNK3 is selectively expressed in the brain, 
heart, and testis (Dong, C., Yang, D., Wysk, M., Whitmarsh, 
A., Davis, R., Flavell, R. Science 270:1-4, 1998). Gene 
transcripts are alternatively spliced to produce four-JNK1 
isoforms, four-JNK2 isoforms, and tWo-JNK3 isoforms. 
JNK1 and 2 are expressed Widely in mammalian tissues, 
Whereas JNK3 is expressed almost exclusively in the brain. 
Selectivity of JNK signaling is achieved via speci?c inter 
actions of JNK pathWay components and by use of scaffold 
proteins that selectively bind multiple components of the 
signaling cascade. JIP-1 (JNK-interacting protein-1) selec 
tively binds the MAPK module, MLKQJNKK1—>JNK. It 
has no binding af?nity for a variety of other MAPK cascade 
enZymes. Different scaffold proteins are likely to exist for 
other MAPK signaling cascades to preserve substrate speci 
?city. 
[0004] JNKs are activated by dual phosphorylation on 
Thr-183 and Tyr-185. JNKK1 (also knoWn as MK 4) and 
JNKK2 (MKK7), tWo MAPKK level enZymes, can mediate 
JNK activation in cells (Lin A., Minden A., Martinetto H., 
Claret F.-Z., Lange-Carter C., Mercurio F., Johnson G. L., 
and Karin M. Science 268:286-289, 1995; Tournier C., 
Whitmarsh A. J., Cavanagh J., Barrett T., and Davis R. J. 
Proc. Nat. Acad. Sci. USA 94:7337-7342, 1997). JNKK2 
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speci?cally phosphorylates JNK, Whereas JNKK1 can also 
phosphorylate and activate p38. Both JNKK1 and JNKK2 
are Widely expressed in mammalian tissues. JNKK1 and 
JNKK2 are activated by the MAPKKK enZymes, MEKK1 
and 2 (Lange-Carter C. A., Pleiman C. M., Gardner A. M., 
Blumer K. J., and Johnson G. L., Science, 260:315-319, 
1993; Yan M., Dai J. C., Deak J. C., Kyriakis J. M., Zon L. 
I., Woodgett J. R., and Templeton D. J., Nature, 3721798 
781, 1994). Both MEKK1 and MEKK2 are Widely 
expressed in mammalian tissues. 

[0005] Activation of the JNK pathWay has been docu 
mented in a number of disease settings, providing the 
rationale for targeting this pathWay for drug discovery. In 
addition, molecular genetic approaches have validated the 
pathogenic role of this pathWay in several diseases. For 
example, autoimmune and in?ammatory diseases arise from 
the over-activation of the immune system. Activated 
immune cells express many genes encoding in?ammatory 
molecules, including cytokines, groWth factors, cell surface 
receptors, cell adhesion molecules, and degradative 
enZymes. Many of these genes are regulated by the JNK 
pathWay, through activation of the transcription factors AP-1 
and ATF-2, including TNFa, IL-2, E-selectin, and matrix 
metalloproteinases such as collagenase-1 (Manning A. M. 
and Mercurio F., Exp Opin Invest Drugs, 6: 555-567, 1997). 
Monocytes, tissue macrophages, and tissue mast cells are 
key sources of TNFa production. The JNK pathWay regu 
lates TNFa production in bacterial lipopolysaccharide 
stimulated macrophages, and in mast cells stimulated 
through the FceRII receptor (SWantek J. L., Cobb M. H., 
Geppert T. D., Mol. Cell. Biol., 17:6274-6282, 1997; Ishi 
Zuka, T., Tereda N., GerWins, P., Hamelmann E., Oshiba A., 
Fanger G. R., Johnson G. L., and Gel?and E. W.,Proc. Nat. 
Acad. Sci. USA, 94:6358-6363, 1997). Inhibition of JNK 
activation effectively modulates TNFa secretion from these 
cells. The JNK pathWay therefore regulates production of 
this key pro-in?ammatory cytokine. Matrix metalloprotein 
ases (MMPs) promote cartilage and bone erosion in rheu 
matoid arthritis, and generaliZed tissue destruction in other 
autoimmune diseases. Inducible expression of MMPs, 
including MMP-3 and MMP-9, type II and IV collagenases, 
are regulated via activation of the JNK pathWay and AP-1 
(Gum, R., Wang, H., Lengyel, E., JuareZ, J., and Boyd, D., 
Oncogene, 14:1481-1493, 1997). In human rheumatoid syn 
oviocytes activated With TNFa, IL-1, or Fas ligand the JNK 
pathWay is activated (Han Z., Boyle D. L., Aupperle K. R., 
Bennett B., Manning A. M., Firestein G. S., J. Pharm. Exp. 
Therap, 291:1-7, 1999; Okamoto K., FujisaWa K., 
Hasunuma T., Kobata T., Sumida T., and Nishioka K., Arth 
& Rheum, 40: 919, 1997). Inhibition of JNK activation 
results in decreased AP-1 activation and collagenase-1 
expression (Han et al., supra). The JNK pathWay therefore 
regulates MMP expression in cells involved in rheumatoid 
arthritis. 

[0006] Inappropriate activation of T lymphocytes initiates 
and perpetuates many autoimmune diseases, including 
asthma, in?ammatory boWel disease, and multiple sclerosis. 
The JNK pathWay is activated in T cells by antigen stimu 
lation and CD28 receptor co-stimulation and regulates pro 
duction of the groWth factor IL-2 and cellular proliferation 
(Su B., Jacinto E., Hibi M., Kallunki T., Karin M., Ben 
Neriah Y,. Cell, 77:727-736, 1994; Paris M., Kokot N., Lee 
L., and Nel A. E.,J. Biol. Chem, 271:27366-27373, 1996). 
Peripheral T cells from mice genetically de?cient in J NKK1 
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show decreased proliferation and IL-2 production after 
CD28 co-stimulation and PMA/Ca2+ ionophore activation, 
providing important validation for the role of the JNK 
pathWay in these cells (Nishina H., Bachmann M., Oliveria 
dos-Santos A. J., et al., J. Exp. Med., 186: 941-953, 1997). 
It is knoWn that T cells activated by antigen receptor 
stimulation in the absence of accessory cell-derived co 
stimulatory signals lose the capacity to synthesiZe IL-2, a 
state called clonal anergy. This is an important process by 
Which auto-reactive T cell populations are eliminated from 
the peripheral circulation. Of note, anergic T cells fail to 
activate the JNK pathWay in response to CD3- and CD28 
receptor co-stimulation, even though expression of the JNK 
enZymes is unchanged (Li W., Whaley C. D., Mondino A., 
and Mueller D. L., Science 271:1272-1276, 1996). Recently, 
the examination of JNK-de?cient mice revealed that the 
JNK pathWay plays a key role in T cell activation and 
differentiation to T helper 1 and 2 cell types. JNK 1 or JNK2 
knockout mice develop normally and are phenotypically 
unremarkable. Activated naive CD4+ T cells from these 
mice fail to produce IL-2 and do not proliferate Well 
(Sabapathy, K, Hu, Y, Kallunki, T, Schreiber, M, David, J -P, 
Jochum, W, Wagner, E, Karin, M,. Curr Biol 9:116-125, 
1999). It is possible to induce T cell differentiation in T cells 
from these mice, generating Th1 cells (producers of IFN-g 
and TNFB) and Th2 effector cells (producers of IL-4, IL-5, 
IL-6, IL-10, and IL-13). Deletion of either JNK1 or JNK2 in 
mice resulted in a selective defect in the ability of Th1 
effector cells to express IFNg. This suggests that JNK1 and 
JNK2 do not have redundant functions in T cells and that 
they play different roles in the control of cell groWth, 
differentiation, and death. The JNK pathWay therefore, is an 
important point for regulation of T cell responses to antigen. 

[0007] Cardiovascular disease (CVD) accounts for nearly 
one quarter of total annual deaths WorldWide. Vascular 
disorders such as atherosclerosis and restenosis result from 
dysregulated groWth of the vessel Wall, restricting blood 
How to vital organs. The JNK pathWay is activated by 
atherogenic stimuli and regulates local cytokine and groWth 
factor production in vascular cells (Yang, D D, ConZe, D, 
Whitmarsh, AJ, et al., Immunity, 9:575, 1998). In addition, 
alterations in blood ?oW, hemodynamic forces, and blood 
volume lead to JNK activation in vascular endothelium, 
leading to AP-1 activation and pro-atherosclerotic gene 
expression (Aspenstrom P., Lindberg U., and Hall A., Curr. 
Biol. 6:7077, 1996). Ischemia and ischemia coupled With 
reperfusion in the heart, kidney, or brain results in cell death 
and scar formation, Which can ultimately lead to congestive 
heart failure, renal failure, or cerebral dysfunction. In organ 
transplantation, reperfusion of previously ischemic donor 
organs results in acute leukocyte-mediated tissue injury and 
delay of graft function. The JNK pathWay is activated by 
ischemia and reperfusion (Li Y., Shyy J ., Li S., Lee J ., Su B., 
Karin M., Chien S., Mol. Cell. Biol., 16:5947-5954, 1996), 
leading to the activation of JNK-responsive genes and 
leukocyte-mediated tissue damage. In a number of different 
settings JNK activation can be either pro- or anti-apoptotic. 
JNK activation is correlated With enhanced apoptosis in 
cardiac tissues folloWing ischemia and reperfusion (Pombo 
C M, Bonventre J V, Avruch J, Woodgett J R, Kyriakis J. M, 
Force T., J. Biol. Chem. 269:26546-26551, 1994). 
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[0008] Cancer is characteriZed by uncontrolled groWth, 
proliferation and migration of cells. Cancer is the second 
leading cause of death With 500,000 deaths and an estimated 
1.3 million neW cases in the United States in 1996. The role 
of signal transduction pathWays contributing to cell trans 
formation and cancer is a generally accepted concept. The 
JNK pathWay leading to AP-1 appears to play a critical role 
in cancer. Expression of c-jun is altered in early lung cancer 
and may mediate groWth factor signaling in non-small cell 
lung cancer (Yin T., Sandhu G., Wolfgang C. D., Burrier A., 
Webb R. L., Rigel D. F. Hai T., and Whelan J.,J. Biol. Chem. 
272:19943-19950, 1997). Indeed, over-expression of c jun 
in cells results in transformation, and blocking c-jun activity 
inhibits MCF-7 colony formation (SZabo E., Riffe M., 
Steinberg S. M., Birrer M. J., Linnnoila R. 1., Cancer Res. 
56:305-315, 1996). DNA-damaging agents, ioniZing radia 
tion, and tumor necrosis factor activate the JNK pathWay. In 
addition to regulating c-jun production and activity, JNK 
activation can regulate phosphorylation of p53 and, thus, can 
modulate cell cycle progression (Chen T. K., Smith L. M., 
Gebhardt D. K., Birrer M. J., BroWn P. H,. Mol. Carcino 
genesis, 15:215-226, 1996). The oncogene BCR-Abl, asso 
ciated With t(9,22) Philadelphia chromosome translocation 
of chronic myelogenous leukemia, activates JNK and leads 
to transformation of hematopoietic cells (Milne D. M., 
Campbell L. E., Campbell D. G., Meek D. W.,J. Biol. Chem. 
270:5511-5518, 1995). Selective inhibition of JNK activa 
tion by a naturally occurring JNK inhibitory protein, called 
JIP-1, blocks cellular transformation caused by BCR-Abl 
expression (Raitano A. B., Halpern J. R., Hambuch T. M., 
SaWyers C. L., Proc. Nat. Acad. Sci USA, 92:11746-11750, 
1995). Thus, JNK inhibitors may block transformation and 
tumor cell groWth. 

[0009] Stroke is the 3rd leading cause of death and a 
leading cause of disability in the US. Stroke, along With 
neurodegenerative diseases, such as AlZheimer’s and 
Parkinson’s disease (PD) impose a huge burden on the 
health care industry by impacting the quality of life of those 
affected. Loss of neuronal cell populations in stroke, AD, or 
PD underlies the motor and/or cognitive de?ciencies in these 
patient populations. The mechanism by Which neurons die in 
response to insult has not been fully elucidated; hoWever, 
activation of the JNK pathWay has been implicated as a 
major signaling pathWay for neuronal apoptosis. (For revieW 
see Mielke K. and Herdegen T. Prog. Neurobiol. 61:45-60, 
2000). A variety of insults have been shoWn to activate the 
JNK pathWay in neurons. For example, activation of JNKs 
and phosphorylation of c-jun has been shoWn in brains of 
rats subjected to axotomy or ischemia With reperfusion, 
Where neuronal cell loss Was observed (Herdegen T., Claret 
F.-X., Kallunki, T., Matin-Villalba A., Winter C., Hunter T. 
and Karin M. J. Neurosci. 18:5124-5135, 1998). Further, 
inhibition of the mixed lineage kinase (MLK)-3, an 
upstream kinase in the JNK pathWay, by CEP-1347 pre 
vented motoneuron cell death folloWing groWth factor With 
draWal in vitro (Maroney A. C., Glicksman M. A., Basma A. 
N., Walton K. M., Knight Jr. E., Murphy C. A., Bartlett B. 
A., Finn J. P., Angeles T., Matsuda Y., Neff N. T. and Dionne 
C. A., J. Neurosci. 18:104-111, 1998), protected cholinergic 
neurons folloWing excitotoxic injury of the nucleus basalis 
magnocellularis (Saporito M. S., BroWn, E. R., Miller M. S., 
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Murakata C., Neff N. H., Vaught J. L., and CarsWell S. 
Neuroscience 86:461-472, 1998), and blocked the degen 
eration of midbrain dopamine neurons in mice treated With 

the neurotoXin, 1-methyl-4-phenyl tetrahydropyridine 
(Saporito M. S., BroWn E. M., Miller M. S. and CarsWell S. 
J. Pharm. Exp. T her, 1999). While JNK1 and JNK2 
enzymes have a Widespread tissue distribution, JNK3 is 
selectively expressed in brain and to a lesser eXtent in the 

heart and testis (Dong C., Yang D., Wysk M., Whitmarsh A., 
Davis R., and Flavell R. Science 270:1-4, 1998). Because of 
this restricted distribution, JNK3 may be the prevailing 
kinase mediating neuronal apoptosis. In support of JNK3’s 
involvement in neuronal apoptosis, disruption of the gene 
encoding JNK3 in mice confers resistance to kainic acid— 
induced seiZures and subsequent hippocampal neuronal cell 
death (Yang D. D., Kuan C.-Y., Whitmarsh A. J ., Rincon M., 
Zheng T. S., Davis R. J., Rakic P. and Flavell R. A. Nature 
389:865-870, 1997). Mounting evidence points to a role for 
the J NK pathWay in neuronal apoptosis. Therefore, selective 
JNK inhibitors should prevent neuronal cell death observed 
in disorders and diseases of the CNS. 

[0010] The involvement of JNK in insulin mediated dis 
eases such as Type II diabetes and obesity has also been 
con?rmed (Hirosumi, J. et al. Nature 420:333-336, 2002; 
International Publication No. WO 02/085396). Without 
being limited by theory, it is thought that phosphorylation at 
Ser 307 of insulin receptor substrate (“IRS-1”) is responsible 
for TNF-ot-induced and FFA-induced insulin resistance 
(Hotamisigil, G. H. Science 271:665-668, 1996). This Was 
demonstrated in a cellular model of insulin resistance in 
liver cells Where increased Ser 307 phosphorylation of 
IRS-1 Was seen in cells treated With TNF-ot (Hirosumi, J. 
Id.). It Was also shoWn that the TNF-otot-induced Ser 307 
phosphorylation Was completely prevented by an inhibitor 
of JNK (Id.). Elevated TNF-ot expression in adipose tissue 
has also been linked to obesity and insulin resistance 
(Spiegelman, B. M. et al.]. Biol. Chem. 286(10):6823-6826, 
1993). Additional studies have demonstrated that inhibition 
of the J NK pathWay inhibits TNF-ot lipolysis Which has been 
implicated in diseases characteriZed by insulin resistance 
(International Publication No. WO 99/53927). 

[0011] Accordingly, there is a need in the art for treating 
or preventing a disease associated With modulation of JNK, 
compositions comprising modulators of JNK, and methods 
of modulating J NK and treating or preventing a disorder that 
is alleviated by modulation of JNK. The present invention 
ful?lls these needs, and provides further related advantages. 

[0012] Citations or identi?cation of any reference in Sec 
tion 2 of this application is not to be construed that such 
reference is prior art to the present application. 

3. SUMMARY OF THE INVENTION 

[0013] The present invention relates to methods for treat 
ing or preventing an in?ammatory condition, a liver disease, 
a cardiovascular disease, a neurodegenerative disease or 
cancer, comprising administering to a patient in need thereof 
an effective amount of a compound of Formula I: 
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[0014] or pharmaceutically acceptable salts thereof, 

[0015] being unsubstituted, (ii) monosubstituted 
and having a ?rst substituent, or (iii) disubstituted 
and having a ?rst substituent and a second substitu 
ent; 

[0016] the ?rst or second substituent, When present, is 
at the 3, 4, 5, 7, 8, 9, or 10 position; 

[0017] the ?rst and second substituent, When present, 
are independently alkyl, hydroXy, halogen, nitro, 
tri?uoromethyl, sulfonyl, carboXyl, alkoXycarbonyl, 
alkoXy, aryl, aryloXy, arylalkyloXy, arylalkyl, 
cycloalkylalkyloxy, cycloalkyloXy, alkoxyalkyl, 
alkoXyalkoXy, aminoalkoXy, mono-alkylami 
noalkoXy, di-alkylaminoalkoxy, or a group repre 
sented by formula (a), (b), (c), (d), (e), or 

(e) 
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[0018] wherein R3 and R4 are taken together and 
represent alkylidene or a heteroatom-containing 
alkylidene or R3 and R4 are independently hydrogen, 
alkyl, cycloalkyl, aryl, arylalkyl, cycloalkylalkyl, 
aryloXyalkyl, alkoxyalkyl, aminoalkyl, mono-alky 
laminoalkyl, or di-alkylaminoalkyl; and 

[0019] R5 is hydrogen, alkyl, cycloalkyl, aryl, aryla 
lkyl, cycloalkylalkyl, alkoXy, alkoXyalkyl, alkoXy 
carbonylalkyl, amino, mono-alkylamino, di-alky 
lamino, arylamino, arylalkylamino, 
cycloalkylamino, cycloalkylalkylamino, aminoalkyl, 
mono-alkylaminoalkyl, or di-alkylaminoalkyl. 

[0020] In one embodiment, the ?rst and second substituent 
of compounds of Formula I, When present, are indepen 
dently alkyl, halogen, nitro, tri?uoromethyl, sulfonyl, car 
boXyl, alkoXycarbonyl, alkoXy, aryl, aryloXy, arylalkyloXy, 
arylalkyl, cycloalkylalkyloXy, cycloalkyloXy, alkoxyalkyl, 
alkoXyalkoXy, aminoalkoXy, mono-alkylaminoalkoxy, 
di-alkylaminoalkoxy, or a group represented by formula (a), 
(b), (C), (d), (e), or (01 

R3 

—N 

R4 
(b) 

(d) 

(e) 

[0021] Wherein R3 and R4 are taken together and 
represent alkylidene or a heteroatom-containing 
alkylidene or R3 and R4 are independently hydrogen, 
alkyl, cycloalkyl, aryl, arylalkyl, cycloalkylalkyl, 
aryloXyalkyl, alkoxyalkyl, aminoalkyl, mono-alky 
laminoalkyl, or di-alkylaminoalkyl; and 

[0022] R5 is hydrogen, alkyl, cycloalkyl, aryl, arylalkyl, 
cycloalkylalkyl, alkoXy, alkoXyalkyl, amino, mono-alky 
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lamino, di-alkylamino, arylamino, arylalkylamino, 
cycloalkylamino, cycloalkylalkylamino, aminoalkyl, mono 
alkylaminioalkyl, or di-alkylaminoalkyl. 

[0023] The present invention further relates to methods for 
treating or preventing an in?ammatory condition, a liver 
disease, a cardiovascular disease, a neurodegenerative dis 
ease or cancer, comprising administering to a patient in need 
thereof an effective amount of a compound of Formula II: 

[0024] or pharmaceutically acceptable salts thereof, 

[0025] being unsubstituted, (ii) monosubstituted 
and having a ?rst substituent, or (iii) disubstituted 
and having a ?rst substituent and a second substitu 

ent; 

[0026] the ?rst or second substituent, When present, is 
at the 3, 4, 5, 7, 8, 9, or 10 position; 

[0027] Wherein the ?rst and second substituent, When 
present, are independently alkyl, hydroXy, halogen, 
nitro, tri?uoromethyl, sulfonyl, carboXyl, alkoXycar 
bonyl, alkoXy, aryl, aryloXy, arylalkyloXy, arylalkyl, 
cycloalkylalkyloxy, cycloalkyloXy, alkoxyalkyl, 
alkoXyalkoXy, aminoalkoXy, mono-alkylami 
noalkoXy, di-alkylaminoalkoxy, or a group repre 
sented by formula (a), (b) (c), (d), (e), or 

(C) 

(d) 
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-continued 

(6) 

[0028] wherein R3 and R4 are taken together and represent 
alkylidene or a heteroatom-containing alkylidene or R3 and 
R4 are independently hydrogen, alkyl, cycloalkyl, aryl, ary 
lalkyl, cycloalkylalkyl, aryloXyalkyl, alkoxyalkyl, ami 
noalkyl, mono-alkylaminoalkyl, and di-alkylaminoalkyl; 
and 

[0029] R5 is hydrogen, alkyl, cycloalkyl, aryl, aryla 
lkyl, cycloalkylalkyl, alkoXy, alkoxyalkyl, alkoXy 
carbonylalkyl, amino, mono-alkylamino, di-alky 
lamino, arylamino, arylalkylamino, 
cycloalkylamino, cycloalkylalkylamino, aminoalkyl, 
mono-alkylaminioalkyl, di-alkylaminoalkyl. 

[0030] In one embodiment, the ?rst and second substituent 
of compounds of Formula II, When present, are indepen 
dently alkyl, halogen, nitro, tri?uoromethyl, sulfonyl, car 
boXyl, alkoXycarbonyl, alkoXy, aryl, aryloXy, arylalkyloXy, 
arylalkyl, cycloalkylalkyloxy, cycloalkyloXy, alkoxyalkyl, 
alkoXyalkoXy, aminoalkoXy, mono-alkylaminoalkoxy, 
di-alkylaminoalkoxy, or a group represented by formula (a), 

(b), (C), (d), (e), or (01 

(b) 

(d) 
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-continued 

R3 

[0031] Wherein R3 and R4 are taken together and 
represent alkylidene or a heteroatom-containing 
alkylidene or R3 and R4 are independently hydrogen, 
alkyl, cycloalkyl, aryl, arylalkyl, cycloalkylalkyl, 
aryloXyalkyl, alkoXyalkyl, aminoalkyl, mono-alky 
laminoalkyl, or di-alkylaminoalkyl; and 

[0032] R5 is hydrogen, alkyl, cycloalkyl, aryl, aryla 
lkyl, cycloalkylalkyl, alkoXy, alkoXyalkyl, amino, 
mono-alkylamino, di-alkylamino, arylamino, aryla 
lkylamino, cycloalkylamino, cycloalkylalkylamino, 
aminoalkyl, mono-alkylaminioalkyl, or di-alkylami 
noalkyl. 

[0033] The present invention further relates to methods for 
treating or preventing an in?ammatory condition, a liver 
disease, a cardiovascular disease, a neurodegenerative dis 
ease or cancer, comprising administering to a patient in need 
thereof an effective amount of a compound of Formula III: 

III 

[0034] or pharmaceutically acceptable salts thereof, 

[0035] being monosubstituted and having a ?rst 
substituent or (ii) disubstituted and having a ?rst 
substituent and a second substituent; 

[0036] the ?rst or second substituent, When present, is 
at the 3, 4, 5, 7, 8, 9, or 10 position; 

[0037] Wherein the ?rst and second substituent, When 
present, are independently alkyl, hydroXy, halogen, 
nitro, tri?uoromethyl, sulfonyl, carboXyl, alkoXycar 
bonyl, alkoXy, aryl, aryloXy, arylalkyloXy, arylalkyl, 
cycloalkylalkyloxy, cycloalkyloXy, alkoxyalkyl, 
alkoXyalkoXy, aminoalkoXy, mono-alkylami 
noalkoXy, di-alkylaminoalkoxy, or a group repre 
sented by formula (a), (b), (c) (d), (e), or 
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(d) 

(e) 

[0038] wherein R3 and R4 are taken together and 
represent alkylidene or a heteroatom-containing 
alkylidene or R3 and R 4 are independently hydrogen, 
alkyl, cycloalkyl, aryl, arylalkyl, cycloalkylalkyl, 
aryloXyalkyl, alkoxyalkyl, aminoalkyl, mono-alky 
laminoalkyl, or di-alkylaminoalkyl; and 

[0039] R5 is hydrogen, alkyl, cycloalkyl, aryl, arylalkyl, 
cycloalkylalkyl, alkoXy, alkoXyalkyl, alkoXycarbonylalkyl, 
amino, mono-alkylamino, di-alkylamino, arylamino, aryla 
lkylamino, cycloalkylamino, cycloalkylalkylamino, ami 
noalkyl, mono-alkylaminioalkyl, or di-alkylaminoalkyl; 

[0040] With the proviso that if the ?rst substituent is 
halogen or alkoXy, the compound is disubstituted. 

[0041] In one embodiment, the ?rst and second substituent 
of compounds of Formula III, When present, are indepen 
dently alkyl, halogen, nitro, tri?uoromethyl, sulfonyl, car 
boXyl, alkoXycarbonyl, alkoXy, aryl, aryloXy, arylalkyloXy, 
arylalkyl, cycloalkylalkyloXy, cycloalkyloXy, alkoxyalkyl, 
alkoXyalkoXy, aminoalkoXy, mono-alkylaminoalkoxy, 
di-alkylaminoalkoxy, or a group represented by formula (a), 
(b), (C), (d), (e), or (01 
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-continued 

[0042] Wherein R3 and R4 are taken together and 
represent alkylidene or a heteroatom-containing 
alkylidene or R3 and R4 are independently hydrogen, 
alkyl, cycloalkyl, aryl, arylalkyl, cycloalkylalkyl, 
aryloXyalkyl, alkoXyalkyl, aminoalkyl, mono-alky 
laminoalkyl, or di-alkylaminoalkyl; and 

[0043] R5 is hydrogen, alkyl, cycloalkyl, aryl, arylalkyl, 
cycloalkylalkyl, alkoXy, alkoXyalkyl, amino, mono-alky 
lamino, di-alkylamino, arylamino, arylalkylamino, 
cycloalkylamino, cycloalkylalkylamino, aminoalkyl, mono 
alkylaminioalkyl, or di-alkylaminoalkyl; 

[0044] With the proviso that if the ?rst substituent is 
halogen or alkoXy, the compound is disubstituted. 

[0045] The present invention further relates to methods for 
treating or preventing an in?ammatory condition, a liver 
disease, a cardiovascular disease, a neurodegenerative dis 
ease or cancer, comprising administering to a patient in need 
thereof an effective amount of a compound of Formula IV: 

IV 

[0046] or pharmaceutically acceptable salts thereof, 

[0047] being monosubstituted and having a ?rst 
substituent present at the 5, 7, or 9 position, (ii) 
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disubstituted and having a ?rst substituent present at 
the 5 position and a second substituent present at the 
7 position, (iii) disubstituted and having a ?rst sub 
stituent present at the 5 position and a second sub 
stituent present at the 9 position, or (iv) disubstituted 
and having a ?rst substituent present at the 7 position 
and a second substituent present at the 9 position; 

[0048] Wherein the ?rst and second substituent, When 
present, are independently alkyl, hydroXy, halogen, 
nitro, tri?uoromethyl, sulfonyl, carboXyl, alkoXycar 
bonyl, alkoXy, aryl, aryloXy, arylalkyloXy, arylalkyl, 
cycloalkylalkyloxy, cycloalkyloXy, alkoxyalkyl, 
alkoXyalkoXy, aminoalkoXy, mono-alkylami 
noalkoXy, di-alkylaminoalkoxy, or a group repre 
sented by formula (a), (b), (c), (d), (e), or 

R3 

—N 

R4 
(C) 

(d) 

(e) 

[0049] Wherein R3 and R4 are taken together and 
represent alkylidene or a heteroatom-containing 
alkylidene or R3 and R4 are independently hydrogen, 
alkyl, cycloalkyl, aryl, arylalkyl, cycloalkylalkyl, 
aryloXyalkyl, alkoxyalkyl, aminoalkyl, mono-alky 
laminoalkyl, or di-alkylaminoalkyl; and 

[0050] R5 is hydrogen, alkyl, cycloalkyl, aryl, aryla 
lkyl, cycloalkylalkyl, alkoXy, alkoXyalkyl, alkoXy 
carbonylalkyl, amino, mono-alkylamino, di-alky 
lamino, arylamino, arylalkylamino, 
cycloalkylamino, cycloalkylalkylamino, aminoalkyl, 
mono-alkylaminioalkyl, or di-alkylaminoalkyl; 
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[0051] With the proviso that When the ?rst substituent 
is present at the 7 position and is halogen, nitro, or 
a group represented by the formula (a), the com 
pound is disubstituted. 

[0052] In one embodiment, the ?rst and second substituent 
of compounds of Formula IV, When present, are indepen 
dently alkyl, halogen, nitro, tri?uoromethyl, sulfonyl, car 
boXyl, alkoXycarbonyl, alkoXy, aryl, aryloXy, arylalkyloXy, 
arylalkyl, cycloalkylalkyloxy, cycloalkyloXy, alkoxyalkyl, 
alkoXyalkoXy, aminoalkoXy, mono-alkylaminoalkoxy, 
di-alkylaminoalkoxy, or a group represented by formula (a), 
(b), (C), (d), (e), or (01 

R4 
(C) 

(d) 

(e) 

[0053] Wherein R3 and R4 are taken together and represent 
alkylidene or a heteroatom-containing alkylidene or R3 and 
R4 are independently hydrogen, alkyl, cycloalkyl, aryl, ary 
lalkyl, cycloalkylalkyl, aryloXyalkyl, alkoXyalkyl, ami 
noalkyl, mono-alkylaminoalkyl, or di-alkylaminoalkyl; and 

[0054] R5 is hydrogen, alkyl, cycloalkyl, aryl, aryla 
lkyl, cycloalkylalkyl, alkoXy, alkoXyalkyl, amino, 
mono-alkylamino, di-alkylamino, arylamino, aryla 
lkylamino, cycloalkylamino, cycloalkylalkylamino, 
aminoalkyl, mono-alkylaminioalkyl, or di-alkylami 
noalkyl; 

[0055] With the proviso that When the ?rst substituent 
is present at the 7 position and is halogen, nitro, or 
a group represented by the formula (a), the com 
pound is disubstituted. 
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[0056] The present invention further relates to methods for 
treating or preventing an in?ammatory condition, a liver 
disease, a cardiovascular disease, a neurodegenerative dis 
ease or cancer, comprising administering to a patient in need 
thereof an effective amount of a compound of Formula V: 

[0057] or pharmaceutically acceptable salts thereof, 

[0058] being monosubstituted and having a ?rst 
substituent present at the 5, 7, or 9 position, (ii) 
disubstituted and having a ?rst substituent present at 
the 5 position and a second substituent present at the 
9 position, (iii) disubstituted and having a ?rst sub 
stituent present at the 7 position and a second sub 
stituent present at the 9 position, or (iv) disubstituted 
and having a ?rst substituent present at the 5 position 
and a second substituent present at the 7 position; 

[0059] Wherein the ?rst and second substituent, When 
present, are independently alkyl, hydroXy, halogen, 
nitro, tri?uoromethyl, sulfonyl, carboXyl, alkoXycar 
bonyl, alkoXy, aryl, aryloXy, arylalkyloXy, arylalkyl, 
cycloalkylalkyloxy, cycloalkyloXy, alkoxyalkyl, 
alkoXyalkoXy, aminoalkoXy, mono-alkylami 
noalkoXy, di-alkylaminoalkoxy, or a group repre 

sented by formula (a), (b), (c), (d), (e), or 

R3 

(b) 

(d) 
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-continued 

R3 

[0060] Wherein R3 and R4 are taken together and 
represent alkylidene or a heteroatom-containing 
alkylidene or R3 and R4 are independently hydrogen, 
alkyl, cycloalkyl, aryl, arylalkyl, cycloalkylalkyl, 
aryloXyalkyl, alkoXyalkyl, aminoalkyl, mono-alky 
laminoalkyl, or di-alkylaminoalkyl; and 

[0061] R5 is hydrogen, alkyl, cycloalkyl, aryl, aryla 
lkyl, cycloalkylalkyl, alkoXy, alkoxyalkyl, alkoXy 
carbonylalkyl, amino, mono-alkylamino, di-alky 
lamino, arylamino, arylalkylamino, 
cycloalkylamino, cycloalkylalkylamino, aminoalkyl, 
mono-alkylaminioalkyl, or di-alkylaminoalkyl; 

[0062] With the proviso that if the ?rst substituent is 
halogen or alkoXy, then the compound is disubsti 
tuted; 

[0063] With the further proviso that if the compound 
is monosubstituted and has a ?rst substituent at the 5 
or 7 position, then the ?rst substituent is a group 
represented by the formula (e) or 

[0064] and With the further proviso that if the com 
pound is disubstituted and has a substituent present 
at the 7 position, then the substituent present at the 
7 position is not a group represented by the formula 
(a) or 

[0065] In one embodiment, the ?rst and second substituent 
of compounds of Formula V, When present, are indepen 
dently alkyl, halogen, nitro, tri?uoromethyl, sulfonyl, car 
boXyl, alkoXycarbonyl, alkoXy, aryl, aryloXy, arylalkyloXy, 
arylalkyl, cycloalkylalkyloxy, cycloalkyloXy, alkoxyalkyl, 
alkoXyalkoXy, aminoalkoXy, mono-alkylaminoalkoxy, 
di-alkylaminoalkoxy, or a group represented by formula (a), 
(b), (C), (d), (e), or (01 
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-continued 
(C) 

a; 0 
(d) 

(e) 

[0066] wherein R3 and R4 are taken together and 
represent alkylidene or a heteroatom-containing 
alkylidene or R3 and R 4 are independently hydrogen, 
alkyl, cycloalkyl, aryl, arylalkyl, cycloalkylalkyl, 
aryloxyalkyl, alkoxyalkyl, aminoalkyl, mono-alky 
laminoalkyl, or di-alkylaminoalkyl; and 

[0067] R5 is hydrogen, alkyl, cycloalkyl, aryl, aryla 
lkyl, cycloalkylalkyl, alkoxy, alkoxyalkyl, amino, 
mono-alkylamino, di-alkylamino, arylamino, aryla 
lkylamino, cycloalkylamino, cycloalkylalkylamino, 
aminoalkyl, mono-alkylaminioalkyl, or di-alkylami 
noalkyl; 

[0068] With the proviso that if the ?rst substituent is 
halogen or alkoxy, then the compound is disubsti 
tuted; 

[0069] With the further proviso that if the compound 
is monosubstituted and has a ?rst substituent at the 5 
or 7 position, then the ?rst substituent is a group 
represented by the formula (e) or 

[0070] and With the further proviso that if the com 
pound is disubstituted and has a substituent present 
at the 7 position, then the substituent present at the 
7 position is not a group represented by the formula 
(a) or 

[0071] The compounds of Formulas I-V, and pharmaceu 
tically acceptable salts thereof, are useful for modulating 
JNK. Accordingly, the compounds of Formulas I-V, and 
pharmaceutically acceptable salts thereof, are useful for 
treating or preventing a disease associated With the modu 
lation of JNK. Preferably, the compounds of Formulas I-V, 
and pharmaceutically acceptable salts thereof, inhibit JNK. 

[0072] The compounds of Formula I-V, or pharmaceuti 
cally acceptable salts thereof, are also useful for treating or 
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preventing an in?ammatory condition including, but not 
limited to: diabetes (such as Type II diabetes, Type I 
diabetes, diabetes insipidus, diabetes mellitus, maturity 
onset diabetes, juvenile diabetes, insulin-dependant diabe 
tes, non-insulin dependant diabetes, malnutrition-related 
diabetes, ketosis-prone diabetes or ketosis-resistant diabe 
tes); nephropathy (such as glomerulonephritis or acute/ 
chronic kidney failure); obesity (such as hereditary obesity, 
dietary obesity, hormone related obesity or obesity related to 
the administration of medication); hearing loss (such as that 
from otitis externa or acute otitis media); ?brosis related 
diseases (such as pulmonary interstitial ?brosis, renal ?bro 
sis, cystic ?brosis, liver ?brosis, Wound-healing or burn 
healing, Wherein the burn is a ?rst-, second- or third-degree 
burn and/or a thermal, chemical or electrical burn); arthritis 
(such as rheumatoid arthritis, rheumatoid spondylitis, 
osteoarthritis or gout); an allergy; allergic rhinitis; acute 
respiratory distress syndrome; asthma; bronchitis; an 
in?ammatory boWel disease (such as irritable boWel syn 
drome, mucous colitis, ulcerative colitis, Crohn’s disease, 
gastritis, esophagitis, pancreatitis or peritonitis); or an 
autoimmune disease (such as scleroderma, systemic lupus 
erythematosus, myasthenia gravis, transplant rejection, 
endotoxin shock, sepsis, psoriasis, ecZema, dermatitis or 
multiple sclerosis). 

[0073] The compounds of Formula I-V, or pharmaceuti 
cally acceptable salts thereof, are also useful for treating or 
preventing a liver disease (such as hepatitis, alcohol-induced 
liver disease, toxin-induced liver disease, steatosis or scle 
rosis); a cardiovascular disease (such as atherosclerosis, 
restenosis folloWing angioplasty, left ventricular hypertro 
phy, myocardial infarction, chronic obstructive pulmonary 
disease or stroke); ischemic damage (such as to the heart, 
kidney, liver or brain); ischemia-reperfusion injury (such as 
that caused by transplant, surgical trauma, hypotension, 
thrombosis or trauma injury); neurodegenerative disease 
(such as epilepsy, AlZheimer’s disease, Huntington’s dis 
ease, Amyotrophic lateral sclerosis, peripheral neuropathies, 
spinal cord damage, AIDS dementia complex or Parkinson’s 
disease); or cancer (such as cancer of the head, neck, eye, 
mouth, throat, esophagus, chest, bone, lung, colon, rectum, 
stomach, prostate, breast, ovaries, testicles or other repro 
ductive organs, skin, thyroid, blood, lymph nodes, kidney, 
liver, pancreas, and brain or central nervous system). 

[0074] In one embodiment, the present methods for treat 
ing or preventing further comprise the administration of an 
effective amount of another therapeutic agent useful for 
treating or preventing the diseases or disorders disclosed 
herein. In this embodiment, the time in Which the therapeutic 
effect of the other therapeutic agent is exerted overlaps With 
the time in Which the therapeutic effect of the compound of 
Formula I-V, or pharmaceutically acceptable salts thereof, is 
exerted. 

[0075] The invention also relates to pharmaceutical com 
positions comprising a compound of Formula I-V, or a 
pharmaceutically acceptable salt thereof, and a pharmaceu 
tically acceptable carrier or vehicle. 
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[0076] The present invention further relates to pharma 
ceutical compositions comprising: 

[0077] (A) a compound having the formula VI: 

VI 

[0078] or a pharmaceutically acceptable salt thereof, 

[0079] wherein R0 is —O—, —S—, —S(O)—, 
—S(O)2— or —CH2—; 

[0080] the compound being unsubstituted, (ii) 
monosubstituted and having a ?rst substituent, or 
(iii) disubstituted and having a ?rst substituent and a 
second substituent; 

[0081] the ?rst or second substituent, When present, is 
at the 3, 4, 5, 7, 8, 9, or 10 position, Wherein the ?rst 
and second substituent, When present, are indepen 
dently alkyl, hydroXy, halogen, nitro, tri?uorom 
ethyl, sulfonyl, carboXyl, alkoXycarbonyl, alkoxy, 
aryl, aryloXy, arylalkyloXy, arylalkyl, cycloalkyla 
lkyloXy, cycloalkyloXy, alkoxyalkyl, alkoXyalkoXy, 
aminoalkoXy, mono-alkylaminoalkoxy, di-alkylami 
noalkoXy, or a group represented by formula (a), (b), 
(C), (d), (e), or (D1 

R4 
(C) 

(d) 

(6) 
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-continued 

[0082] Wherein R3 and R4 are taken together and 
represent alkylidene or a heteroatom-containing 
alkylidene or R3 and R4 are independently hydrogen, 
alkyl, cycloalkyl, aryl, arylalkyl, cycloalkylalkyl, 
aryloXyalkyl, alkoXyalkyl, aminoalkyl, mono-alky 
laminoalkyl, or di-alkylaminoalkyl; and 

[0083] R5 is hydrogen, alkyl, cycloalkyl, aryl, aryla 
lkyl, cycloalkylalkyl, alkoXy, alkoxyalkyl, alkoXy 
carbonylalkyl, amino, mono-alkylamino, di-alky 
lamino, arylamino, arylalkylamino, 
cycloalkylamino, cycloalkylalkylamino, aminoalkyl, 
mono-alkylaminioalkyl, or di-alkylaminoalkyl; and 

[0084] (B) a pharmaceutically acceptable carrier or 
vehicle. 

[0085] In one embodiment, the ?rst or second substituent 
of compounds of Formula VI, When present, is at the 3, 4, 
5, 7, 8, 9, or 10 position, Wherein the ?rst and second 
substituent, When present, are independently alkyl, halogen, 
nitro, tri?uoromethyl, sulfonyl, carboXyl, alkoXycarbonyl, 
alkoXy, aryl, aryloXy, arylalkyloXy, arylalkyl, cycloalkyla 
lkyloXy, cycloalkyloXy, alkoxyalkyl, alkoXyalkoXy, ami 
noalkoXy, mono-alkylaminoalkoxy, di-alkylaminoalkoxy, or 
a group represented by formula (a), (b), (c), (d), (e), or 

R4 
(C) 

(d) 

(e) 
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-continued 

[0086] wherein R3 and R4 are taken together and 
represent alkylidene or a heteroatom-containing 
alkylidene or R3 and R 4 are independently hydrogen, 
alkyl, cycloalkyl, aryl, arylalkyl, cycloalkylalkyl, 
aryloxyalkyl, alkoxyalkyl, aminoalkyl, mono-alky 
laminoalkyl, or di-alkylaminoalkyl; and 

[0087] R5 is hydrogen, alkyl, cycloalkyl, aryl, arylalkyl, 
cycloalkylalkyl, alkoxy, alkoxyalkyl, amino, mono-alky 
lamino, di-alkylamino, arylamino, arylalkylamino, 
cycloalkylamino, cycloalkylalkylamino, aminoalkyl, mono 
alkylaminioalkyl, or di-alkylaminoalkyl. 

[0088] The pharmaceutical compositions comprising a 
compound of formula VI are useful for modulating JNK. 
Accordingly, the compositions comprising a compound of 
formula VI are useful for treating or preventing a disease or 
disorder associated With the inhibition of JNK. The compo 
sitions comprising a compound of formula VI are also useful 
for treating or preventing an in?ammatory condition includ 
ing, but not limited to: diabetes (such as Type II diabetes, 
Type I diabetes, diabetes insipidus, diabetes mellitus, matu 
rity-onset diabetes, juvenile diabetes, insulin-dependant dia 
betes, non-insulin dependant diabetes, malnutrition-related 
diabetes, ketosis-prone diabetes or ketosis-resistant diabe 
tes); nephropathy (such as glomerulonephritis or acute/ 
chronic kidney failure); obesity (such as hereditary obesity, 
dietary obesity, hormone related obesity or obesity related to 
the administration of medication); hearing loss (such as that 
from otitis externa or acute otitis media); ?brosis related 
diseases (such as pulmonary interstitial ?brosis, renal ?bro 
sis, cystic ?brosis, liver ?brosis, Wound-healing or burn 
healing, Wherein the burn is a ?rst-, second- or third-degree 
burn and/or a thermal, chemical or electrical burn); arthritis 
(such as rheumatoid arthritis, rheumatoid spondylitis, 
osteoarthritis or gout); an allergy; allergic rhinitis; acute 
respiratory distress syndrome; asthma; bronchitis; an 
in?ammatory boWel disease (such as irritable boWel syn 
drome, mucous colitis, ulcerative colitis, Crohn’s disease, 
gastritis, esophagitis, pancreatitis or peritonitis); or an 
autoimmune disease (such as scleroderma, systemic lupus 
erythematosus, myasthenia gravis, transplant rejection, 
endotoxin shock, sepsis, psoriasis, ecZema, dermatitis or 
multiple sclerosis). 
[0089] The compounds of Formula I-V, or pharmaceuti 
cally acceptable salts thereof, are also useful for treating or 
preventing a liver disease (such as hepatitis, alcohol-induced 
liver disease, toxin-induced liver disease, steatosis or scle 
rosis); a cardiovascular disease (such as atherosclerosis, 
restenosis folloWing angioplasty, left ventricular hypertro 
phy, myocardial infarction, chronic obstructive pulmonary 
disease or stroke); ischemic damage (such as to the heart, 
kidney, liver or brain); ischemia-reperfusion injury (such as 
that caused by transplant, surgical trauma, hypotension, 
thrombosis or trauma injury); neurodegenerative disease 
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(such as epilepsy, AlZheimer’s disease, Huntington’s dis 
ease, Amyotrophic lateral sclerosis, peripheral neuropathies, 
spinal cord damage, AIDS dementia complex or Parkinson’s 
disease); or cancer (such as cancer of the head, neck, eye, 
mouth, throat, esophagus, chest, bone, lung, colon, rectum, 
stomach, prostate, breast, ovaries, testicles or other repro 
ductive organs, skin, thyroid, blood, lymph nodes, kidney, 
liver, pancreas, and brain or central nervous system). 

[0090] In one embodiment, the present methods for treat 
ing or preventing further comprise the administration of an 
effective amount of another therapeutic agent useful for 
treating or preventing the diseases or disorders disclosed 
herein. In this embodiment, the time in Which the therapeutic 
effect of the other therapeutic agent is exerted overlaps With 
the time in Which the therapeutic effect of the compound of 
Formula VI is exerted. 

[0091] The invention also relates to methods for treating 
or preventing a disease associated With inhibition of JNK, 
Which comprises administering to a patient in need thereof 
a composition comprising an effective amount of a com 
pound of Formula VI, or a pharmaceutically acceptable salt 
thereof. 

[0092] The present invention may be understood more 
fully by reference to the brief description of the draWings, 
detailed description, and examples, Which are intended to 
exemplify non-limiting embodiments of the invention. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

[0093] FIG. 1 describes the effect of Compound CC on 
dopamine uptake in rat ventral mesencephalan neurons 
folloWing exposure to the neurotoxin 6-OHDA. In FIG. 10 
represents ventral mesencephalan neurons treated only With 
6-OHDA and -§- represents ventral mesencephalan neurons 
treated With 6-OHDA and Compound CC. 

5. DETAILED DESCRIPTION OF THE 
INVENTION 5.1 DEFINTIONS 

[0094] As used herein, the terms used above have the 
folloWing meaning: 
[0095] An “effective amount” When used in connection 
With a Compound of Formula I-VI, or a pharmaceutically 
acceptable salt thereof, is an amount effective for treating or 
preventing an in?ammatory condition, a liver disease, a 
cardiovascular disease, a neurodegenerative disease or can 
cer. 

[0096] A “patient” includes an animal (e.g., coW, horse, 
sheep, pig, chicken, turkey, quail, cat, dog, mouse, rat, rabbit 
or guinea pig), in one embodiment a mammal such as a 
non-primate and a primate (e. g., monkey and human), and in 
another embodiment a human. In certain embodiments, the 
patient is an infant, child, adolescent or adult. 

[0097] “Alkyl” means a straight chain or branched, satu 
rated or unsaturated chain having from 1 to 8 carbon atoms. 
Representative saturated alkyl groups include, but are not 
limited to, methyl, ethyl, n-propyl, isopropyl, 2-methyl-1 
propyl, 2-methyl-2-propyl, 2-methyl-1-butyl, 3-methyl-1 
butyl, 2-methyl-3-butyl, 2,2-dimethyl-1-propyl, 2-methyl-1 
pentyl, 3-methyl-1-pentyl, 4-methyl-1-pentyl, 2-methyl-2 
pentyl, 3-methyl-2-pentyl, 4-methyl-2-pentyl, 2,2-dimethyl 
l-butyl, 3,3-dimethyl-1-butyl, 2-ethyl-1-butyl, butyl, 
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isobutyl, t-butyl, n-pentyl, isopentyl, neopentyl, and 
n-heXyl, and longer alkyl groups, such as heptyl, and octyl. 
An alkyl group can be unsubstituted or substituted. Unsat 
urated alkyl groups include alkenyl groups and alkynyl 
groups, discussed below. 

[0098] An “alkenyl group” means a rnonovalent 
unbranched or branched hydrocarbon chain having one or 
more double bonds therein. The double bond of an alkenyl 
group can be unconjugated or conjugated to another unsat 
urated group. Suitable alkenyl groups include, but are not 
limited to, (C2-C6)alkenyl groups, such as vinyl, allyl, 
butenyl, pentenyl, heXenyl, butadienyl, pentadienyl, heXa 
dienyl, 2-ethylheXenyl, 2-propyl-2-butenyl, 4-(2-rnethyl-3 
butene)-pentenyl. An alkenyl group can be unsubstituted or 
substituted. 

[0099] An “alkynyl group” means a rnonovalent 
unbranched or branched hydrocarbon chain having one or 
more triple bonds therein. The triple bond of an alkynyl 
group can be unconjugated or conjugated to another unsat 
urated group. Suitable alkynyl groups include, but are not 
limited to, (C2-C6)alkynyl groups, such as ethynyl, propy 
nyl, butynyl, pentynyl, heXynyl, rnethylpropynyl, 4-rnethyl 
l-butynyl, 4-propyl-2-pentynyl, and 4-butyl-2-heXynyl. An 
alkynyl group can be unsubstituted or substituted. “Halo 
gen” rneans ?uorine, chlorine, bromine, or iodine. 

[0100] “Tri?uorornethyl” rneans —CF3. 

[0101] “Sulfonyl” rneans —SO3H; 

[0102] “CarboXyl” rneans —COOH. 

[0103] “AlkoXy” rneans —O-(alkyl), Wherein alkyl is 
de?ned above. 

[0104] “AlkoXyalkoXy” rneans —O-(alkyl)-O-(alkyl), 
Wherein each “alkyl” is independently an alkyl group 
de?ned above. Preferably, akoXyalkoXy is —OCHZOCH3 or 
—OCH2CH2OCH3. 
[0105] “Alkoxycarbonyl” means 
wherein alkyl is de?ned above. 

[0106] “Alkoxycarbonylalkyl” rneans -(alkyl)-C(=O)O 
(alkyl), Wherein alkyl is de?ned above. 

[0107] “Alkoxyalkyl” rneans -(alkyl)-O-(alkyl), Wherein 
each “alkyl” is independently an alkyl group de?ned above. 
Preferably, alkoxyalkyl is —CHZOCH3 or 
—CH2OCH2CH3. 
[0108] “Aryl” means a carbocyclic or heterocyclic aro 
rnatic group containing from 5 to 10 ring atoms. The ring 
atoms of a carbocyclic arornatic group are all carbon atoms, 
and include, but are not limited to, phenyl, tolyl, anthrace 
nyl, ?uorenyl, indenyl, aZulenyl, and naphthyl, as Well as 
benZo-fused carbocyclic rnoieties such as 5,6,7,8-tetrahy 
dronaphthyl. A carbocyclic arornatic group can be unsubsti 
tuted or substituted. Preferably, the carbocyclic arornatic 
group is a phenyl group. The ring atoms of a heterocyclic 
arornatic group contains at least one heteroatorn, preferably 
1 to 3 heteroatorns, independently selected from nitrogen, 
oXygen, and sulfur. Illustrative examples of heterocyclic 
arornatic groups include, but are not limited to, pyridinyl, 
pyridaZinyl, pyrirnidyl, pyraZyl, triaZinyl, pyrrolyl, pyra 
Zolyl, irnidaZolyl, (1,2,3,)- and (1,2,4)-triaZolyl, pyraZinyl, 
pyrirnidinyl, tetraZolyl, furyl, thienyl, isoXaZolyl, thiaZolyl, 
furyl, phienyl, isoXaZolyl, indolyl, oXetanyl, aZepinyl, pip 
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eraZinyl, rnorpholinyl, dioXanyl, thietanyl and oXaZolyl. A 
heterocyclic arornatic group can be unsubstituted or substi 
tuted. Preferably, a heterocyclic arornatic is a rnonocyclic 
ring, Wherein the ring comprises 2 to 5 carbon atoms and 1 
to 3 heteroatorns. 

[0109] “AryloXy” rneans —O-aryl group, Wherein aryl is 
as de?ned above. An aryloXy group can be unsubstituted or 
substituted. Preferably, the aryl ring of an aryloXy group is 
a phenyl group. 

[0110] “Arylalkyl” rneans -(alkyl)-(aryl), Wherein alkyl 
and aryl are de?ned above. Preferably arylalkyl is benZyl 
(i.e., —CHZ-phenyl) or —CHZ-pyrindinyl. 

[0111] “ArylalkyloXy” rneans —O-(alkyl)-(aryl), Wherein 
alkyl and aryl are de?ned above. Preferably, arylalkyloXy is 
—O-benZyl or —O—CH2-pyridinyl. 

[0112] “Cycloalkyl” means a rnonocyclic or polycyclic 
saturated ring cornprising carbon and hydrogen atoms and 
having no carbon-carbon rnultiple bonds. Examples of 
cycloalkyl groups include, but are not limited to, (C3 
C7)cycloalkyl groups, such as cyclopropyl, cyclobutyl, 
cyclopentyl, cycloheXyl, and cycloheptyl, and saturated 
cyclic and bicyclic terpenes. A cycloalkyl group can be 
unsubstituted or substituted. Preferably, the cycloalkyl 
group is a rnonocyclic ring or bicyclic ring. 

[0113] “Cycloalkyloxy” rneans —O-(cycloalkyl), Wherein 
cycloalkyl is de?ned above. 

[0114] “Cycloalkylalkyloxy” rneans —O-(alkyl)-(cy 
cloalkyl), Wherein cycloalkyl and alkyl are de?ned above. 
Preferably, cycloalkylalkyloXy is —OCH2-cycloheXyl. 

[0115] “Alkylidene” means the divalent radical 
—CnH2n—, Wherein n is an integer from 1 to 8, such as 

—CH2—, —CH2CH2—, —CH2—CH2—CH2—, 
—CH2CH2CH2CH2—, —CH2CH2CH2CH2CH2—, and the 
like, unsubstituted or substituted With one or more alkyl 

groups. 

[0116] “Heteroatorn-containing alkylidene” means an 
alkylidene Wherein at least one carbon atom is replaced by 
a heteroatorn selected from nitrogen, oxygen, or sulfur, such 
as —CH2CH2OCH2CH2—, and the like, unsubstituted or 
substituted With one or more alkyl groups. 

[0117] “Arninoalkoxy” rneans —O-(alkyl)-NH2, Wherein 
alkyl is de?ned above. 

[0118] “Mono-alkylarnino” rneans —NH(alkyl), Wherein 
alkyl is de?ned above. 

[0119] “Di-alkylarnino” rneans —N(alkyl)(alkyl), 
Wherein each “alkyl” is independently an alkyl group 
de?ned above. 

[0120] “Mono-alkylarninoalkoxy” rneans —O-(alkyl) 
NH(alkyl), Wherein each “alkyl” is independently an alkyl 
group de?ned above. 

[0121] “Di-alkylarninoalkoxy” rneans —O-(alkyl)N(alky 
l)(alkyl), Wherein each “alkyl” is independently an alkyl 
group de?ned above. 

[0122] “Arylarnino” rneans —NH(aryl), Wherein aryl is 
de?ned above. 
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[0123] “Arylalkylamino” means —NH-(alkyl)-(aryl), 
wherein alkyl and aryl are de?ned above. Preferably, ary 
lalkylamino is —NH-benZyl or —NHCH2-pyridinyl. 

[0124] “Alkylamino” means —NH(alkyl), Wherein alkyl 
is de?ned above. 

[0125] “Cycloalkylamino” means 
Wherein cyclohexyl is de?ned above. 

[0126] “Cycloalkylalkylamino” means —NH-(alkyl)-(cy 
cloalkyl), Wherein alkyl and cycloalkyl are de?ned above. 
Preferably, cycloalkylalkylamino is —NHCH2-cyclohexyl. 

—NH-(cycloalkyl), 

[0127] “Aminoalkyl” means -(alkyl)-NH2, Wherein alkyl 
is de?ned above. 

[0128] “Mono-alkylaminoalkyl” means -(alkyl) 
NH(alkyl), Wherein each “alkyl” is independently an alkyl 
group de?ned above. 

[0129] “Di-alkylaminoalkyl” means -(alkyl)-N(alkyl)(a 
lkyl), Wherein each “alkyl” is independently an alkyl group 
de?ned above. 

[0130] The phrase “modulation of JNK” or “by modulat 
ing JNK” means the inhibition or activation, preferably the 
inhibition, of a protein and one or more isoforms thereof 
expressed by JNK 1, JNK 2, and JNK 3 genes. 

[0131] “JNK” means a protein and includes all isoforms 
thereof expressed by JNK 1, JNK 2, and JNK 3 genes. The 
JNK inhibitors can inhibit one or more of the isoforms 

expressed by JNK 1, JNK 2, or JNK 3 genes. 

[0132] The phrase “pharmaceutically acceptable salt(s),” 
as used herein includes, but is not limited to, salts of acidic 
or basic groups that can be present in compounds of Formula 
I-VI. Compounds that are basic in nature are capable of 
forming a Wide variety of salts With various inorganic and 
organic acids. The acids that can be used to prepare phar 
maceutically acceptable acid addition salts of such basic 
compounds are those that form non-toxic acid addition salts, 
i.e., salts containing pharmacologically acceptable anions. 
Suitable organic acids include, but are not limited to, maleic, 
fumaric, benZoic, ascorbic, succinic, acetic, tri?uoroacetic, 
formic, oxalic, propionic, tartaric, salicylic, citric, gluconic, 
lactic, mandelic, cinnamic, oleic, tannic, aspartic, stearic, 
palmitic, glycolic, glutamic, gluconic, glucaronic, saccharic, 
isonicotinic, methanesulfonic, ethanesulfonic, p-toluene 
sulfonic, benZenesulfonic acids, and pamoic (i.e., 1,1‘-me 
thylene-bis-(2-hydroxy-3-naphthoate) acids. Suitable inor 
ganic acids include hydrochloric, hydrobromic, hydroiodic, 
sulfuric, phosphoric, and nitric acids. Compounds that 
include an amine moiety can form pharmaceutically accept 
able salts With various amino acids, in addition to the acids 
mentioned above. Compounds that are acidic in nature are 
capable of forming base salts With various pharmacologi 
cally acceptable cations. Examples of such salts include 
alkali metal or alkaline earth metal salts and, particularly, 
calcium, magnesium, sodium, lithium, Zinc, potassium, and 
iron salts. Thus, the term “pharmaceutically acceptable 
salt(s)” of a compound of Formula I-VI is intended to 
encompass any and all acceptable salt forms. 

5.2 Compounds of the Invention 

5.2.1 Compounds of Formula I 

[0133] As discussed above, the present invention relates to 
methods for treating or preventing an in?ammatory condi 

May 13, 2004 

tion, a liver disease, a cardiovascular disease, a neurode 
generative disease or cancer, comprising administering to a 
patient in need thereof an effective amount of a compound 
of Formula I: 

[0134] and pharmaceutically acceptable salts thereof, 

[0135] being unsubstituted, (ii) monosubstituted 
and having a ?rst substituent, or (iii) disubstituted 
and having a ?rst substituent and a second substitu 

ent; 

[0136] the ?rst or second substituent, When present, is 
at the 3, 4, 5, 7, 8, 9, or 10 position; 

[0137] Wherein the ?rst and second substituent, When 
present, are independently alkyl, hydroxy, halogen, 
nitro, tri?uoromethyl, sulfonyl, carboxyl, alkoxycar 
bonyl, alkoxy, aryl, aryloxy, arylalkyloxy, arylalkyl, 
cycloalkylalkyloxy, cycloalkyloxy, alkoxyalkyl, 
alkoxyalkoxy, aminoalkoxy, mono-alkylami 
noalkoxy, di-alkylaminoalkoxy, or a group repre 
sented by formula (a), (b), (c), (d), (e), or 

(d) 

(e) 
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-continued 

[0138] wherein R3 and R4 are taken together and 
represent alkylidene or a heteroatom-containing 

alkylidene or R3 and R4 are independently hydrogen, 
alkyl, cycloalkyl, aryl, arylalkyl, cycloalkylalkyl, 
aryloXyalkyl, alkoxyalkyl, aminoalkyl, mono-alky 
laminoalkyl, or di-alkylaminoalkyl; and 

[0139] R5 is hydrogen, alkyl, cycloalkyl, aryl, arylalkyl, 
cycloalkylalkyl, alkoXy, alkoXyalkyl, alkoXycarbonylalkyl, 
amino, mono-alkylamino, di-alkylamino, arylamino, aryla 
lkylamino, cycloalkylamino, cycloalkylalkylamino, ami 
noalkyl, mono-alkylaminioalkyl, or di-alkylaminoalkyl. 

[0140] 
of compounds of Formula I, When present, are indepen 

In one embodiment, the ?rst and second substituent 

dently alkyl, halogen, nitro, tri?uoromethyl, sulfonyl, car 
boXyl, alkoXycarbonyl, alkoXy, aryl, aryloXy, arylalkyloXy, 
arylalkyl, cycloalkylalkyloXy, cycloalkyloXy, alkoxyalkyl, 
alkoXyalkoXy, aminoalkoXy, mono-alkylaminoalkoxy, 
di-alkylaminoalkoxy, or a group represented by formula (a), 

(b), (C), (d), (e), or (01 

(b) 

(d) 

(6) 
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[0141] Wherein R3 and R4 are taken together and 
represent alkylidene or a heteroatom-containing 
alkylidene or R3 and R4 are independently hydrogen, 
alkyl, cycloalkyl, aryl, arylalkyl, cycloalkylalkyl, 
aryloXyalkyl, alkoXyalkyl, aminoalkyl, mono-alky 
laminoalkyl, or di-alkylaminoalkyl; and 

[0142] R5 is hydrogen, alkyl, cycloalkyl, aryl, arylalkyl, 
cycloalkylalkyl, alkoXy, alkoXyalkyl, amino, mono-alky 
lamino, di-alkylamino, arylamino, arylalkylamino, 
cycloalkylamino, cycloalkylalkylamino, aminoalkyl, mono 
alkylaminioalkyl, or di-alkylaminoalkyl. 

[0143] Apreferred subclass of the compounds of Formula 
I is that Wherein the ?rst or second substituent are present at 
the 5, 7, or 9 position. More preferably, the ?rst or second 
substituent are present at the 5 or 7 position. 

[0144] A second preferred class of compounds of Formula 
I is that Wherein: 

[0145] the ?rst or second substituent are present at 
the 5, 7, or 9 position; 

[0146] the ?rst or second substituent are indepen 
dently alkoXy, aryloXy, aminoalkyl, mono-alkylami 
noalkyl, di-alkylaminoalkyl, or a group represented 
by the formula (a), (c), (d), (e), or 

[0147] R3 and R4 are independently hydrogen, alkyl, 
cycloalkyl, aryl, arylalkyl, or cycloalkylalkyl; and 

[0148] R5 is hydrogen, alkyl, cycloalkyl, aryl, arylalkyl, or 
cycloalkylalkyl. 

5.2.2 Compounds of formula II 

[0149] The present invention further relates to methods for 
treating or preventing an in?ammatory condition, a liver 
disease, a cardiovascular disease, a neurodegenerative dis 
ease or cancer, comprising administering to a patient in need 
thereof an effective amount of a compound of Formula II: 
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[0150] and pharmaceutically acceptable salts thereof, 
[0151] being unsubstituted, (ii) monosubstituted 

and having a ?rst substituent, or (ii) disubstituted and 
having a ?rst substituent and a second substituent; 

[0152] the ?rst or second substituent, When present, is 
at the 3, 4, 5, 7, 8, 9, or 10 position; 

[0153] Wherein the ?rst and second substituent, When 
present, are independently alkyl, halogen, hydroXy, 
nitro, tri?uoromethyl, sulfonyl, carboXyl, alkoXycar 
bonyl, alkoXy, aryl, aryloXy, arylalkyloXy, arylalkyl, 
cycloalkylalkyloxy, cycloalkyloXy, alkoxyalkyl, 
alkoXyalkoXy, aminoalkoXy, mono-alkylami 
noalkoXy, di-alkylaminoalkoxy, or a group repre 
sented by formula (a), (b) (c), (d), (e), or 

R3 

(d) 

(6) 

R4 

[0154] Wherein R3 and R4 are taken together and 
represent alkylidene or a heteroatom-containing 
alkylidene or R3 and R4 are independently hydrogen, 
alkyl, cycloalkyl, aryl, arylalkyl, cycloalkylalkyl, 
aryloXyalkyl, alkoxyalkyl, aminoalkyl, mono-alky 
laminoalkyl, or di-alkylaminoalkyl; and 

[0155] R5 is hydrogen, alkyl, cycloalkyl, aryl, arylalkyl, 
cycloalkylalkyl, alkoXy, alkoXyalkyl, alkoXycarbonylalkyl, 
amino, mono-alkylamino, di-alkylamino, arylamino, aryla 
lkylamino, cycloalkylamino, cycloalkylalkylamino, ami 
noalkyl, mono-alkylaminioalkyl, or di-alkylaminoalkyl. 

[0156] In one embodiment, the ?rst and second substituent 
of compounds of Formula II, When present, are indepen 
dently alkyl, halogen, nitro, tri?uoromethyl, sulfonyl, car 
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boXyl, alkoXycarbonyl, alkoXy, aryl, aryloXy, arylalkyloXy, 
arylalkyl, cycloalkylalkyloxy, cycloalkyloXy, alkoxyalkyl, 
alkoXyalkoXy, aminoalkoXy, mono-alkylaminoalkoxy, 
di-alkylaminoalkoxy, or a group represented by formula (a), 
(b) (C), (d), (6), or (f)1 

(d) 

(e) 

[0157] Wherein R3 and R4 are taken together and 
represent alkylidene or a heteroatom-containing 
alkylidene or R3 and R4 are independently hydrogen, 
alkyl, cycloalkyl, aryl, arylalkyl, cycloalkylalkyl, 
aryloXyalkyl, alkoXyalkyl, aminoalkyl, mono-alky 
laminoalkyl, or di-alkylaminoalkyl; and 

[0158] R5 is hydrogen, alkyl, cycloalkyl, aryl, arylalkyl, 
cycloalkylalkyl, alkoXy, alkoXyalkyl, amino, mono-alky 
lamino, di-alkylamino, arylamino, arylalkylamino, 
cycloalkylamino, cycloalkylalkylamino, aminoalkyl, mono 
alkylaminioalkyl, or di-alkylaminoalkyl. 

[0159] Apreferred subclass of the compounds of Formula 
II is that Wherein the ?rst or second substituent are present 
at the 5, 7, or 9 position. More preferably, the ?rst or second 
substituent are present at the 5 or 7 position. 

[0160] A second preferred subclass of the compounds of 
Formula II is that Wherein: 

[0161] the ?rst or second substituent are indepen 
dently alkoXy, aryloXy, or a group represented by the 

formula (a), (c), (d), (e), or [0162] R3 and R4 are independently hydrogen, alkyl, 
cycloalkyl, aryl, arylalkyl, or cycloalkylalkyl; and 
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[0163] R5 is hydrogen, alkyl, cycloalkyl, aryl, arylalkyl, or 
cycloalkylalkyl. 

5.2.3 Compounds of Formula III 

[0164] The present invention further relates to methods for 
treating or preventing an in?ammatory condition, a liver 
disease, a cardiovascular disease, a neurodegenerative dis 
ease or cancer, comprising administering to a patient in need 
thereof an effective amount of a compound of Formula III: 

III 

[0165] and pharmaceutically acceptable salts thereof, 

[0166] being monosubstituted and having a ?rst 
substituent or (ii) disubstituted and having a ?rst 
substituent and a second substituent; 

[0167] the ?rst or second substituent, When present, is 
at the 3, 4, 5, 7, 8, 9, or 10 position; 

[0168] Wherein the ?rst and second substituent, When 
present, are independently alkyl, halogen, hydroXy, 
nitro, tri?uoromethyl, sulfonyl, carboXyl, alkoXycar 
bonyl, alkoXy, aryl, aryloXy, arylalkyloXy, arylalkyl, 
cycloalkylalkyloxy, cycloalkyloXy, alkoxyalkyl, 
alkoXyalkoXy, aminoalkoXy, mono-alkylami 
noalkoXy, di-alkylaminoalkoxy, or a group repre 

sented by formula (a), (b), (c) (d), (e), or 

(d) 
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-continued 

R3 

[0169] Wherein R3 and R4 are taken together and 
represent alkylidene or a heteroatom-containing 
alkylidene or R3 and R4 are independently hydrogen, 
alkyl, cycloalkyl, aryl, arylalkyl, cycloalkylalkyl, 
aryloXyalkyl, alkoXyalkyl, aminoalkyl, mono-alky 
laminoalkyl, or di-alkylaminoalkyl; and 

[0170] R5 is hydrogen, alkyl, cycloalkyl, aryl, aryla 
lkyl, cycloalkylalkyl, alkoXy, alkoxyalkyl, alkoXy 
carbonylalkyl, amino, mono-alkylamino, di-alky 
lamino, arylamino, arylalkylamino, 
cycloalkylamino, cycloalkylalkylamino, aminoalkyl, 
mono-alkylaminioalkyl, or di-alkylaminoalkyl; 

[0171] With the proviso that if the ?rst substituent is 
halogen or alkoXy, the compound is disubstituted. 

[0172] In one embodiment, the ?rst and second substituent 
of compounds of Formula III, When present, are indepen 
dently alkyl, halogen, nitro, tri?uoromethyl, sulfonyl, car 
boXyl, alkoXycarbonyl, alkoXy, aryl, aryloXy, arylalkyloXy, 
arylalkyl, cycloalkylalkyloxy, cycloalkyloXy, alkoxyalkyl, 
alkoXyalkoXy, aminoalkoXy, mono-alkylaminoalkoxy, 
di-alkylaminoalkoxy, or a group represented by formula (a), 
(b), (C) (d), (6), or (f)1 

(d) 
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-continued 

[0173] wherein R3 and R4 are taken together and 
represent alkylidene or a heteroatom-containing 
alkylidene or R3 and R 4 are independently hydrogen, 
alkyl, cycloalkyl, aryl, arylalkyl, cycloalkylalkyl, 
aryloXyalkyl, alkoxyalkyl, aminoalkyl, mono-alky 
laminoalkyl, or di-alkylaminoalkyl; and 

[0174] R5 is hydrogen, alkyl, cycloalkyl, aryl, aryla 
lkyl, cycloalkylalkyl, alkoXy, alkoxyalkyl, amino, 
mono-alkylamino, di-alkylamino, arylamino, aryla 
lkylamino, cycloalkylamino, cycloalkylalkylamino, 
aminoalkyl, mono-alkylaminioalkyl, or di-alkylami 
noalkyl; 

[0175] With the proviso that if the ?rst substituent is 
halogen or alkoXy, the compound is disubstituted. 

[0176] Apreferred subclass of the compounds of Formula 
III is that Wherein the ?rst or second substituent are present 
at the 5, 7, or 9 position. More preferably, the ?rst or second 
substituent are present at the 5 or 7 position. 

[0177] A second preferred subclass of the compounds of 
Formula III is that Wherein: 

[0178] the ?rst or second substituent are indepen 
dently alkoXy, aryloXy, aminoalkyl, mono-alkylami 
noalkyl, di-alkylaminoalkyl, or a group represented 
by the formula (a), (c), (d), (e), or 

[0179] R3 and R4 are independently hydrogen, alkyl, 
cycloalkyl, aryl, arylalkyl, or cycloalkylalkyl; and 

[0180] R5 is hydrogen, alkyl, cycloalkyl, aryl, arylalkyl, or 
cycloalkylalkyl. 

5.2.4 Compounds of Formula IV 

[0181] The present invention further relates to methods for 
treating or preventing an in?ammatory condition, a liver 
disease, a cardiovascular disease, a neurodegenerative dis 
ease or cancer, comprising administering to a patient in need 
thereof an effective amount of a compound of Formula IV: 

IV 

17 

[0182] 
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and pharmaceutically acceptable salts thereof, 

[0183] being monosubstituted and having a ?rst 
substituent present at the 5, 7, or 9 position, (ii) 
disubstituted and having a ?rst substituent present at 
the 5 position and a second substituent present at the 
7 position, (iii) disubstituted and having a ?rst sub 
stituent present at the 5 position and a second sub 
stituent present at the 9 position, or (iv) disubstituted 
and having a ?rst substituent present at the 7 position 
and a second substituent present at the 9 position; 

[0184] Wherein the ?rst and second substituent, When 

[0185] 

present, are independently alkyl, halogen, hydroXy, 
nitro, tri?uoromethyl, sulfonyl, carboXyl, alkoXycar 
bonyl, alkoXy, aryl, aryloXy, arylalkyloXy, arylalkyl, 
cycloalkylalkyloxy, cycloalkyloXy, alkoxyalkyl, 
alkoXyalkoXy, aminoalkoXy, mono-alkylami 
noalkoXy, di-alkylaminoalkoxy, or a group repre 
sented by formula (a), (b), (c), (d), (e), or 

Wherein R3 and R4 are taken together and 
represent alkylidene or a heteroatom-containing 
alkylidene or R3 and R4 are independently hydrogen, 
alkyl, cycloalkyl, aryl, arylalkyl, cycloalkylalkyl, 
aryloXyalkyl, alkoXyalkyl, aminoalkyl, mono-alky 
laminoalkyl, or di-alkylaminoalkyl; and 

[0186] R5 is hydrogen, alkyl, cycloalkyl, aryl, aryla 
lkyl, cycloalkylalkyl, alkoXy, alkoxyalkyl, alkoXy 
carbonylalkyl, amino, mono-alkylamino, di-alky 
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lamino, arylamino, arylalkylamino, 
cycloalkylamino, cycloalkylalkylamino, aminoalkyl, 
mono-alkylaminioalkyl, or di-alkylaminoalkyl; 

[0187] With the proviso that When the ?rst substituent 
is present at the 7 position and is halogen, nitro, or 
a group represented by the formula (a), the com 
pound is disubstituted. 

[0188] In one embodiment, the ?rst and second substituent 
of compounds of Formula IV, When present, are indepen 
dently alkyl, halogen, nitro, tri?uoromethyl, sulfonyl, car 
boXyl, alkoXycarbonyl, alkoXy, aryl, aryloXy, arylalkyloXy, 
arylalkyl, cycloalkylalkyloxy, cycloalkyloXy, alkoxyalkyl, 
alkoXyalkoXy, aminoalkoXy, mono-alkylaminoalkoxy, 
di-alkylaminoalkoxy, or a group represented by formula (a), 
(b), (C), (d), (e), or (01 

R3 

—N 

R4 
(C) 

(d) 

(e) 

[0189] Wherein R3 and R4 are taken together and 
represent alkylidene or a heteroatom-containing 
alkylidene or R3 and R4 are independently hydrogen, 
alkyl, cycloalkyl, aryl, arylalkyl, cycloalkylalkyl, 
aryloXyalkyl, alkoxyalkyl, aminoalkyl, mono-alky 
laminoalkyl, or di-alkylaminoalkyl; and 

[0190] R5 is hydrogen, alkyl, cycloalkyl, aryl, aryla 
lkyl, cycloalkylalkyl, alkoXy, alkoxyalkyl, amino, 
mono-alkylamino, di-alkylamino, arylamino, aryla 
lkylamino, cycloalkylamino, cycloalkylalkylamino, 
aminoalkyl, mono-alkylaminioalkyl, or di-alkylami 
noalkyl; 
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[0191] With the proviso that When the ?rst substituent 
is present at the 7 position and is halogen, nitro, or 
a group represented by the formula (a), the com 
pound is disubstituted. 

[0192] A preferred class of the compounds of Formula V 
is that Wherein the ?rst or second substituent are present at 
the 5 or 7 position. 

[0193] A second preferred subclass of the compounds of 
Formula 1V is that Wherein the ?rst or second substituent are 
independently alkyl, tri?uoromethyl, sulfonyl, carboXyl, 
alkoXycarbonyl, alkoXy, aryl, aryloXy, arylalkyloXy, aryla 
lkyl, cycloalkylalkyloxy, cycloalkyloXy, alkoxyalkyl, 
alkoXyalkoXy, aminoalkoXy, mono-alkylaminoalkoxy, 
di-alkylaminoalkoxy, or a group represented by formula (a), 
(C), (d), (e), or (f) 
[0194] Another preferred subclass of the compounds of 
Formula (V is that Wherein: 

[0195] the ?rst and second substituent are indepen 
dently alkoXy, aryloXy, or a group represented by the 
formula (a), (c), (d), (e), or (f; 

[0196] R3 and R4 are independently hydrogen, alkyl, 
cycloalkyl, aryl, arylalkyl, or cycloalkylalkyl; and 

[0197] R5 is hydrogen, alkyl, cycloalkyl, aryl, aryla 
lkyl, alkoXycarbonyl, or cycloalkylalkyl. 

5.2.5 Compounds of Formula V 

[0198] The present invention further relates to methods for 
treating or preventing an in?ammatory condition, a liver 
disease, a cardiovascular disease, a neurodegenerative dis 
ease or cancer, comprising administering to a patient in need 
thereof an effective amount of a compound of Formula V: 

[0199] 
[0200] being monosubstituted and having a ?rst 

substituent present at the 5, 7, or 9 position, (ii) 
disubstituted and having a ?rst substituent present at 
the 5 position and a second substituent present at the 
9 position, (iii) disubstituted and having a ?rst sub 
stituent present at the 7 position and a second sub 
stituent present at the 9 position, or (iv) disubstituted 
and having a ?rst substituent present at the 5 position 
and a second substituent present at the 7 position; 

and pharmaceutically acceptable salts thereof, 

[0201] Wherein the ?rst and second substituent, When 
present, are independently alkyl, halogen, hydroXy, 
nitro, tri?uoromethyl, sulfonyl, carboXyl, alkoXycar 
bonyl, alkoXy, aryl, aryloXy, arylalkyloXy, arylalkyl, 
cycloalkylalkyloxy, cycloalkyloXy, alkoxyalkyl, 
alkoXyalkoXy, aminoalkoXy, mono-alkylami 


















































































