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ABSTRACT 

The present invention provides novel indole derivatives 
useful to inhibit cancer or sensitize cancer cells to chemo 

therapeutic agents, radiation or other anti-cancer treatments. 
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INDOLE COMPOUNDS USEFUL FOR THE 
TREATMENT OF CANCER 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation-in-part of US. 
patent application Ser. No. 09/360,020 ?led Jul. 23, 1999, 
and claims priority of US. provisional patent application 
Ser. No. 60/189,976, ?led Mar. 16, 2000, both of Which are 
incorporated by reference herein. 

BACKGROUND OF THE INVENTION 

[0002] The invention Was made With Government support 
under Grant No. 5ROI GM23200-24 aWarded by the 
National Institute of Health. The Government has certain 
rights in the invention. 

[0003] Prostate cancer is the second leading cause of 
cancer death among males in the United States in 1998, an 
estimated 185,000 men Were diagnosed With prostate cancer, 
and more than 39,000 men died of the disease. See, S. H. 
Landis et al., Cancer Statistics, CA Cancer J. Clin., 48, 6 
(1998). Although survival rates are good for prostate cancer 
that is diagnosed early, the treatments for advanced disease 
are limited to hormone ablation techniques and palliative 
care. Hormone ablation techniques (orchiectomy and anti 
androgen treatments) generally alloW only temporary remis 
sion of the disease. It usually recurs Within 1-3 years of 
treatment, With the recurrent tumors no longer requiring 
androgens for groWth and survival. D. G. Tang et al., 
Prostate, 32, 284 (1997). Therapy With conventional che 
motherapeutic agents, such as progesterone, estramustine 
and vinblastine, has also not been demonstrated to be 
effective to halt progression of the disease. 

[0004] The number of nonsteroidal anti-in?ammatory 
drugs (NSAIDs) has increased to the point Where they 
Warrant separate classi?cation. In addition to aspirin, the 
NSAIDs available in the US. include meclofenamate 
sodium, oxyphenbutaZone, phenylbutaZone, indomethacin, 
piroxicam, sulindac and tolmetin for the treatment of arthri 
tis; mefenamic acid and Zomepirac for analgesia; and ibu 
profen, fenoprofen and naproxen for both analgesia and 
arthritis. Ibuprofen, mefenamic acid and naproxen are used 
also for the management of dysmenorrhea. 

[0005] The clinical usefulness of NSAIDs is restricted by 
a number of adverse effects. PhenylbutaZone has been 
implicated in hepatic necrosis and granulomatous hepatitis; 
and sulindac, indomethacin, ibuprofen and naproxen With 
hepatitis and cholestatic hepatitis. Transient increases in 
serum aminotransferases, especially alanine aminotrans 
ferase, have been reported. All of these drugs, including 
aspirin, inhibit cyclooxygenase, that in turn inhibits synthe 
sis of prostaglandins, Which help regulate glomerular ?ltra 
tion and renal sodium and Water excretion. Thus, the 
NSAIDs can cause ?uid retention and decrease sodium 
excretion, folloWed by hyperkalemia, oliguria and anuria. 
Moreover, all of these drugs can cause peptic ulceration. 
See, Remington ’s Pharmaceutical Sciences, Mack Pub. Co., 
Easton, Pa. (18th ed., 1990) at pages 1115-1122. 

[0006] There is a large amount of literature on the effect of 
NSAIDs on cancer, particularly colon cancer. For example, 
see H. A. Weiss et al., Scand J. Gastr0ent., 31, 137 (1996) 
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(suppl. 220) and Shilf et al., Exp. Cell Res., 222, 179 (1996). 
More recently, B. Bellosillo et al., Blood, 92, 1406 (1998) 
reported that aspirin and salicylate reduced the viability of 
B-cell CLL cells in vitro, but that indomethacin, ketoralac 
and NS-398, did not. 

[0007] C. P. Duffy et al., Eur. J. Cancer, 34, 1250 (1998), 
reported that the cytotoxicity of certain chemotherapeutic 
drugs Was enhanced When they Were combined With certain 
non-steroidal anti-in?ammatory agents. The effects 
observed against human lung cancer cells and human leu 
kemia cells Were highly speci?c and not predictable; i.e., 
some combinations of NSAID and agent Were effective and 
some Were not. The only conclusion draWn Was that the 
effect Was not due to the cyclooxygenase inhibitory activity 
of the NSAID. 

[0008] The Duffy group ?led a PCT application (WO98/ 
18490) on Oct. 24, 1997, directed to a combination of a 
“substrate for MRP”, Which can be an anti-cancer drug, and 
a NSAID that increases the potency of the anti-cancer drug. 
NSAIDs recited by the claims are acemetacin, indometha 
cin, sulindac, sulindac sul?de, sulindac sulfone, tolmetin 
and Zomepirac. Naproxen and piroxicam Were reported to be 
inactive. 

[0009] Recently, W. J. Wechter et al., Cancer Res. 60, 
2203 (2000) reported that the NSAID, R-?urbiprofen, inhib 
ited progression of prostate cancer in the TRAMP mouse, a 
prostate cancer model. The Wechter group ?led a PCT 
application (W098/09603) on Sep. 8, 1997, disclosing that 
prostate cancer can be treated With R-NSAIDs, including 
R(—)-etodolac and R-?urbiprofen. In contrast to R(—)-etod 
olac, the R-enantiomer of ?urbiprofen and other (R)-2-aryl 
propionate NSAIDs are converted in the body to the anti 
in?ammatory S-enantiomers, and hence are pro-drugs of the 
NSAIDs, While R(—) etodolac is not per se an NSAID. 
Therefore, a continuing need exists for effective methods to 
employ these preliminary ?ndings to develop neW com 
pounds to treat neoplastic disease, including prostate cancer 
and other cancers. 

SUMMARY OF THE INVENTION 

[0010] The present invention provides indole compounds 
of formula (I): 

(I) 

wherein R1 is loWer alkyl, loWer alkenyl, (hydroxy)loWer 
alkyl, loWer alkynyl, phenyl, benZyl or 2-thienyl, R2, R3 , R4 
and R5 are the same or different and are each hydrogen or 
loWer alkyl; each R6 is individually hydrogen, loWer alkyl, 
hydroxy, (hydroxy)loWer alkyl, loWer alkoxy, benZyloxy, 
loWer alkanoyloxy, nitro or halo, n is 1-3, R7 is hydrogen, 
loWer alkyl or loWer alkenyl, X is oxy and thio, Y is 
carbonyl, (CH2)l_3, (CH2)1_3C(O), or (CH2)l_3SO2 and Z is 
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(00-(4-pyridyl)(C2-C4alkoxy), (u)((R8)(R9) amino)(C2-C4 
alkoxy), wherein R8 and R9 are each H, (Cl-C 3)alkyl or 
together With N are a 5- or 6-membered heterocyclic ring 
comprising 1-3 N(R8), S or nonperoxide 0; an amino acid 
ester of (uu-(HO)(C2-C4))alkoxy, N(R8)CH(R8)CO2H, 1'-D 
glucuronyloxy; Y-Z is (CH2)1_3R8 Wherein R8 is OH, (C2-C 
4)acyloxy, SO3H, PO4H2, N(NO)(OH), SOZNHZ, 
PO(OH)NH2, or tetraZolyl; or a pharmaceutically acceptable 
salt thereof. 

[0011] The present invention also provides a therapeutic 
method to inhibit the growth of cancer cells and/or to 
sensitiZe cancer cells to inhibition by a chemotherapeutic 
agent. The method comprises contacting cancer cells With an 
effective amount of the compound of formula (1), preferably 
in combination With a pharmaceutically acceptable carrier. 
The present compounds can be used to treat a mammal 
a?licted With cancer, such as a human cancer patient, and are 
preferably administered in conjunction With a chemothera 
peutic agent, such as an alkylating agent or an anti-andro 
gen, radiation and/ or other anti-cancer therapy. 

[0012] The present compounds are effective against 
hematopoietic cancers, such as leukemias and cancers of the 
bone marroW, including chronic lymphocytic leukemia 
(CLL) and multiple myeloma (MM). The present com 
pounds Were unexpectedly found to be effective against 
cancer cells that express high levels of the nuclear hormone 
receptor, peroxisome proliferator activated receptor-y, 
(PPAR-y), and/or high levels of the anti-apoptotic proteins, 
Mcl-l and/or Bag-1. Such cancer cells include at least some 
types of prostate cancer cells. 

[0013] Activated PPAR-y binds co-activator protein 
(CBP), a co-activator of the androgen receptor knoWn to be 
overexpressed in hormone-resistant prostate cancer. Thus, 
compounds of formula (I) that activate PPAR-y production 
can reduce the level of expression of the androgen receptor 
knoWn to be over-expressed in hormone-resistant prostate 
cancer. Therefore, the present compounds can enhance the 
ef?cacy of conventional anti-androgen therapy, and can act 
to inhibit the spread of prostate cancer. 

[0014] The present invention is based on the discovery by 
the inventors that racemic etodolac inhibits the viability of 
puri?ed CLL or MM cells at concentrations that do not 
inhibit the viability of normal peripheral blood lymphocytes 
(PBLs). It Was then unexpectedly found that the R(—) 
enantiomer of etodolac is as toxic to CLL cells as is the S(+) 
enantiomer. It Was then found that etodolac synergistically 
interacted With ?udarabine and 2-chloroadenosine to kill 
CLL cells at concentration at Which the chemotherapeutic 
agents alone Were inactive. Finally, it Was found that both 
R(—)- and S(+)-etodolac inhibited a number of prostate 
cancer cell lines. Again the R(—) enantiomer Was at least as 
effective as the S(+)-“anti-in?ammatory” enantiomer. This 
Was unexpected since the R(—) enantiomer of etodolac does 
not possess signi?cant anti-in?ammatory activity and is not 
converted to the S(+) enantiomer to a signi?cant extent in 
vivo. As noted above, the R-enantiomers of other R-2 
arylpropionate NSAlDs are converted to the “active” anti 
in?ammatory S-enantiomers in vivo, and so function as 
pro-drugs for the NSAD. 

[0015] The extent of inhibition Was markedly related to 
the level of expression of PPAR-y by the cell line. Cell lines 
With an elevated level of PPAR-y expression Were inhibited 
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much more effectively than cell lines expressing relatively 
loW levels of PPAR-y, as disclosed in the Working examples. 

[0016] A compound of formula (I) is preferred for practice 
of the present therapeutic method that does not exhibit 
undesirable bioactivities due to inhibition of cyclooxyge 
nase (COX) that are exhibited by some NSAlDs. HoWever, 
the preferred compounds of formula (I) Would not be 
considered NSAlDs by the art, as they Would not exhibit 
signi?cant anti-in?ammatory activity. 

[0017] Thus, the present invention also provides a method 
for determining Whether or not a particular cancer patient, 
such as a prostate cancer patient, is amenable to treatment by 
a compound of formula (1), comprising isolating cancer cells 
and evaluating in vitro the relative level of PPAR-y and/or 
Mcl-l and/ or Bag-1 relative to the level in a cancer cell line, 
such as prostate cancer cell line, knoWn to be susceptible to 
treatment by a compound of formula (I). 

[0018] The present invention also provides a method to 
determine the ability of a test agent to inhibit cancer cells, 
such as prostate cancer cells, comprising contacting a popu 
lation of cancer cells, as from a prostate cancer cell line, With 
said agent and determining Whether the agent increases 
expression of PPAR-y, or decreases the expression of Mcl-l 
and/or Bag-1 (or does both). The present invention also 
provides a general multilevel screening method to evaluate 
etodolac analogs, other NSAIDs or other agents for their 
ability to inhibit cancer, preferably etodolac-sensitive can 
cers, such as prostate cancer, CLL and MM. Agents that 
exhibit a positive activity, preferably at least equal to that of 
R(—)-etodolac, or do not exhibit a negative activity, e.g., are 
no more active than R(—)-etodolac, are passed to the next 
screen. 

[0019] Test agents are ?rst evaluated for their ability to 
competitively inhibit the binding of etodolac, e.g., radiola 
beled R(—) etodolac to its receptor(s) on etodolac-sensitive 
cancer cells such as CLL cells. Agents that can compete 
effectively With R(—) etodolac for etodolac binding site(s) on 
the cells are then evaluated in an assay to determine if they 
can increase Ca+2 uptake in cancer cells, such as CLL cells, 
preferably as effectively as R(—) etodolac. Agents that can 
induce intracellular Ca+2 uptake are screened to determine if 
they can induce chemokinetic activity (chemokinesis or 
chemotaxis) in a population of lymphocytes, such as B-CLL 
lymphocytes, preferably as effectively as R(—) etodolac. 
Agents that are positive in this screen are then evaluated to 
determine if they can induce apoptosis or pro-apototic 
factors, such as increased caspase activity in cancer cells, 
such as CLL cells and other cancer cells knoWn to be 
etodolac sensitive, at least as effectively as R(—) etodolac. 

[0020] Agents that test positive in this screen are evaluated 
for their ability to deplete lymphocytes in mice, and those 
that are no more active than R(—) etodolac are then evaluated 
in animal models of cancer to see if they can inhibit the 
induction of, or spread of cancer. 

[0021] As used herein With respect to cancer or cancer 
cells, the term “inhibition” or “inhibit” includes both the 
reduction in cellular proliferation, blockage of cellular pro 
liferation, or killing some or all of said cells. Thus, the term 
can be used in both the context of a prophylactic treatment 
to prevent development of cancer or as a treatment that Will 
block, or sloW the spread of established cancer. Whether or 
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not the level of expression of a marker of susceptibility to 
etodolac treatment is suf?ciently elevated to continue treat 
ment With etodolac or an analog thereof is determined by 
comparison betWeen the relative levels of expression of said 
marker in resistant and susceptible cancer cell lines, as 
disclosed hereinbeloW. 

BRIEF DESCRIPTION OF THE FIGURES 

[0022] FIG. 1 is a graph depicting the sensitivity of normal 
peripheral blood lymphocytes (PBL) to racemic etodolac. 

[0023] FIG. 2 is a graph depicting the sensitivity of CLL 
cells to racemic etodolac. 

[0024] FIG. 3 is a graph depicting the synergistic effect of 
a combination of racemic etodolac and ?udarabine against 
CLL cells. 

[0025] FIG. 4 is a graph depicting the synergistic effect of 
a combination of 50 uM etodolac With 10 uM 2CdA or 10 
uM Fludara against CLL cells. 

[0026] FIG. 5 is a graph depicting the sensitivity of CLL 
cells to S- and R-etodolac. 

[0027] FIGS. 6 and 7 depict the viability of CLL cells from 
tWo patients before and after etodolac administration. 

[0028] FIG. 8 depicts a How cytometric analysis of CLL 
cells before and after etodolac treatment. 

[0029] FIGS. 9 and 10 depict the selective action of 
R(—)-etodolac against MM cells from tWo patients. 

[0030] FIG. 11 is a photocopy of a SDS-PAGE gels 
demonstrating that etodolac induces a rapid doWnregulation 
in Mcl-1 (Panel A) and Bag-1 (Panel B), that is blocked by 
MG-132. 

[0031] FIG. 12 is a photocopy of an SDS-PAGE gel 
depicting expression of PPAR-y by seven cancer cell lines. 

[0032] FIG. 13 is a graph depicting induction of PPAR-y 
expression by etodolac and indomethacin. 

[0033] FIG. 14 is a graph depicting expression of CD36 
induced by etodolac and TGZ, in the presence and absence 
of TPA in human monocytes. 

[0034] FIG. 15 is a photocopy of sections of prostate 
cancer tissue, untreated (A) or treated (B, C, D) With 
etodolac. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0035] Indole compounds of the present inventions 
include compounds of formula (I): 

(I) 
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wherein R1 is selected from the group consisting of loWer 
alkyl, loWer alkenyl, (hydroxy)loWer alkyl, loWer alkynyl, 
phenyl, benZyl and 2-thienyl, R2, R3 , R4 and R5 are the same 
or different and are each selected from the group consisting 
of hydrogen and loWer alkyl, each R6 is individually selected 
from the group consisting of hydrogen, loWer alkyl, 
hydroxy, (hydroxy)loWer alkyl, loWer alkoxy, benZyloxy, 
loWer alkanoyloxy, nitro and halo, n is 1-3, R7 is selected 
from the group consisting of hydrogen, loWer alkyl and 
loWer alkenyl, X is selected from the group consisting of oxy 
and thio, Y is selected from the group consisting of carbonyl 
(CH2)1_3, (CH2)l_3SO2 or (CH2)1_3C(O), and Z is selected 
from the group consisting of hydroxy, loWer alkoxy option 
ally substituted With OH, 4-pyridyl, amino, loWer , di(loWer 
alkyl)amino, or N-morpholino; amino, loWer alkylamino, 
[(carboxy)(loWer alkyl)]amino, di(loWer)alkylamino and 
phenylamino, or Y-Z is (CH2)1_3R8 Wherein R8 is OH, 
(C2-C4)acyloxy, SO3H, PO4H2, N(NO)(OH), SO2NH2, 
PO(OH)NH2, or tetraZolyl or a pharmaceutically acceptable 
salt thereof. LoWer alkyl, alkenyl, alkanoyl, etc. indicates a 
branched, cyclic or straight chain Cl-C6 group, preferably a 
Cl-C4 group, including cycloalkyl and (cycloalkyl)alkyl. 
(Hydroxy)loWer alkyl or alkoxy is preferably 1- or 2-hy 
droxyethyl. 
[0036] As discussed above, the relatively loW Water solu 
bility of the R(—) enantiomer of etodolac can reduce its 
usefulness against cancer When administered orally, or in an 
aqueous vehicle. Therefore, the present invention also pro 
vides novel indole compounds that exhibit enhanced Water 
solubility and/or bioavailability over the free acid or the 
simple alkyl esters of etodolac. Such analogs include 
(pyridinyl) loWer alkyl esters, (amino)loWer alkyl esters, 
(hydroxy)loWer alkyl esters and 1'-D-glucuronate esters of 
etodolac, e.g., compounds of formula (II) Wherein (a) Y is 
carbonyl and (b) Z is (uu-(4-pyridyl)(C2-C 4 alkoxy), 
(uu-((R8)(R9) amino)(C2-C4 alkoxy), Wherein R8 and R9 are 
each H, (Cl-C 3)alkyl or together With N are a 5- or 
6-membered heterocyclic ring comprising 1-3 N(RS), S or 
nonperoxide O; an amino acid ester of (uu-(HO)(C2 
C4)alkoxy, e.g., the L-valine or L-glycine ester of 2-hy 
droxyethoxy, 1'-D-glucuronyloxy; and the pharmaceutically 
acceptable salts thereof, e.g., With organic or inorganic 
acids. Other analogs of increased Water solubility include 
amino acid amides, Where Y is carbonyl and Z is 
N(R8)CH(R8)CO2H, and the pharmaceutically acceptable 
salts thereof. 

[0037] Such compounds can be prepared as disclosed in 
US. Pat. No. 3,843,681, US. patent application Ser. No. 
09/313,048, Ger. Pat. No. 2,226,340 (Amer. Home Prod 
ucts), R. R. Martel et al., Can. J. PharmacoL, 54, 245 
(1976); Demerson et al., J. Med. Chem, 19, 391 (1976); 
PCT application Ser. No. US/ 00/ 13410 and Rubin (US. Pat. 
No. 4,337,760). 

[0038] The resolution of racemic compounds of formula 
(I) can be accomplished using conventional means, such as 
the formation of a diastereomeric salt With a optically active 
resolving amine; see, for example, “Stereochemistry of 
Carbon Compounds,” by E. L. Eliel (McGraW Hill, 1962); 
C. H. Lochmuller et al., J Chromalog, 113, 283 (1975); 
“Enantiomers, Racemates and Resolutions,” by J. Jacques, 
A. Collet, and S. H. Wilen, (Wiley-Interscience, NeW York, 
1981); and S. H. Wilen, A. Collet, and J. Jacques, Tetrahe 
dron, 33, 2725 (1977). For example, the racemate has been 
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resolved by fractional crystallization of RS-etodolac using 
optically active l-phenylethylamine and HPLC has been 
used to determine racemic etodolac and enantiomeric ratios 
of etodolac and tWo hydroxylated metabolites in urine (U. 
Becker-Scharfenkamp et al., J. Chromalog, 621, 199 
(1993)). B. M. Adger et al. (U.S. Pat. No. 5,811,558), 
disclosed the resolution of etodolac using glutamine and 
N(Cl-C4 alkyl)-glutamine salts. 
[0039] Etodolac itself (1,8-diethyl-1,3,4,9-tetrahydro[3,4 
6]indole-1-acetic acid) is a NSAID of the pyranocarboxylic 
acid class, that Was developed in the early 1970s. Its 
structure is depicted as formula (II), beloW, Wherein (*) 
denotes the chiral center. See also, The Merck Index, (11th 
ed.), at page 608. 

(H) 
02H, cnzcoon 

02m 

[0040] The pharmacokinetics of etodolac have been exten 
sively revieWed by D. R. Brocks et al., Clin. Pharmacoki 
net., 26, 259 (1994). Etodolac is marketed as the racemate. 
The absolute con?gurations of the enantiomers Were found 
to be S-(+) and R-(—), Which is similar to that for most other 
NSAIDs. HoWever, Demerson et al., J. Med. Chem, 26, 
1778 (1983) found that the S(+)-enantiomer of etodolac 
possessed almost all of the anti-in?ammatory activity of the 
racemate, as measured by reduction in paW volume of rats 
With adjuvant polyarthritis, and prostaglandin synthetase 
inhibitory activity of the drug. No anti-in?ammatory activity 
Was discernible With the (—)-enantiomer, and it is not con 
verted signi?cantly to the S(+) enantiomer in vivo. Hence, 
R(—) etodolac is not a NSAID. HoWever, as disclosed beloW, 
R(—) etodolac paradoxically Was found to have potent activ 
ity against cancer cells that is at least equivalent to that of the 
S(+) enantiomer. 

[0041] Etodolac possesses several unique disposition fea 
tures due to their stereoselective pharmacokinetics. In 
plasma, after the administration of RS-etodolac, the concen 
trations of the “inactive” R-enantiomer of etodolac are about 
10-fold higher than those of the active S-enantiomer, an 
observation that is novel among the chiral NSAIDs. See, D. 
R. Brocks et al., Clin. Pharmacokinel., 26, 259 (1994).After 
a 200 mg dose in six elderly patients, the maximum plasma 
concentration of the R-enantiomer Was about 33 uM. In 
contrast, the maximum concentration of the S-enantiomer 
Was 5-fold loWer. The typical dosage of the racemic mixture 
of etodolac is 400 mg BID, and the drug has an elimination 
half-life betWeen 6-8 hours. Moreover, it is likely that the 
administration of the puri?ed R-enantiomer Will not display 
the side effects associated With cyclooxygenase (COX) 
inhibitors, such as ulcers and renal insufficiency, and thus 
can be given at considerably higher dosages. Nonetheless, 
the relatively loW solubility of R(—)-etodolac in Water can 
impede attaining plasma levels in humans that can inhibit 
cancer cells, particularly prostate cancer cells. HoWever, the 
compounds of formula (I) can be dissolved in Water and 
other aqueous carriers at substantially higher concentrations 
than R(—) etodolac. 
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[0042] The compounds of formula (I) can also be prepared 
in the form of their pharmaceutically acceptable salts or their 
non-pharmaceutically acceptable salts. The non-pharrnaceu 
tically acceptable salts are useful as intermediates for the 
preparation of pharmaceutically acceptable salts. Pharma 
ceutically acceptable salts are salts that retain the desired 
biological activity of the parent compound and do not impart 
undesired toxicological effects. Examples of such salts are 
(a) acid addition salts formed With inorganic acids, for 
example hydrochloric acid, hydrobromic acid, sulfuric acid, 
phosphoric acid, nitric acid and the like; and salts formed 
With organic acids such as, for example, acetic acid, oxalic 
acid, tartaric acid, succinic acid, maleic acid, fumaric acid, 
gluconic acid, citric acid, malic acid, ascorbic acid, benZoic 
acid, tannic acid, palnitic acid, alginic acid, polyglutamic 
acid, naphthalenesulfonic acid, methanesulfonic acid, 
p-toluenesulfonic acid, naphthalenedisulfonic acid, polyga 
lacturonic acid, and the like; and (b) salts formed from 
elemental anions such as chlorine, bromine, and iodine. 
Preferred carboxylic acid salts are those of hydrophilic 
amines, such as glucamine or N-(Cl-C 4)alkylglucamine 
(see, Adger et al. (U.S. Pat. No. 5,811,558)). 
[0043] The magnitude of a prophylactic or therapeutic 
dose of a compound or compounds of formula (I) in the 
acute or chronic management of cancer, i.e., prostate cancer, 
Will vary With the type and/ or stage of the cancer, the adjunct 
chemotherapeutic agent(s) or other anti-cancer therapy used, 
and the route of administration. The dose, and perhaps the 
dose frequency, Will also vary according to the age, body 
Weight, condition, and response of the individual patient. In 
general, the total daily dose range for a compound or 
compounds of formula (I), for the conditions described 
herein, is from about 50 mg to about 5000 mg, in single or 
divided doses. Preferably, a daily dose range should be about 
100 mg to about 4000 mg, most preferably about 1000-3000 
mg, in single or divided doses, e.g., 750 mg every 6 hr of 
orally administered compound. This can achieve plasma 
levels of about 500-750 uM, Which can be effective to kill 
cancer cells. In managing the patient, the therapy should be 
initiated at a loWer dose and increased depending on the 
patient’s global response. It is further recommended that 
infants, children, patients over 65 years, and those With 
impaired renal or hepatic function initially receive loWer 
doses, particularly of analogs Which retain COX inhibitory 
activity, and that they be titrated based on global response 
and blood level. It may be necessary to use dosages outside 
these ranges in some cases. Further, it is noted that the 
clinician or treating physician Will knoW hoW and When to 
interrupt, adjust or terminate therapy in conjunction With 
individual patient response. The terms “an effective inhibi 
tory or amount” or “an effective sensitiZing amount” are 
encompassed by the above-described dosage amounts and 
dose frequency schedule. 

[0044] Any suitable route of administration may be 
employed for providing the patient With an effective dosage 
of a compound of formula (I). For example, oral, rectal, 
parenteral (subcutaneous, intravenous, intramuscular), 
intrathecal, transdermal, and like forms of administration 
may be employed. Dosage forms include tablets, troches, 
dispersions, suspensions, solutions, capsules, patches, and 
the like. The compound may be administered prior to, 
concurrently With, or after administration of chemotherapy, 
or continuously, i.e., in daily doses, during all or part of, a 
chemotherapy regimen. The compound, in some cases, may 












