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USE OF CYCLOOXYGENASE-2 SELECTIVE INHIBITORS AND THROMBOLYTIC AGENTS FOR THE
TREATMENT OR PREVENTION OF A VASO-OCCLUSIVE EVENT

This application claims priority to U.S. Provisional Application Serial No.
60/393,297, filed July 2, 2002, U.S. Provisional Application Serial No. 60/393,269 filed
July .2, 2002, U.S. Provisional Application Serial No. 60/393,199, filed July 2, 2002,
U.S. Provisional Applicétion Serial No. 60/393,136, filed July 2, 2002, U.S. Provisional
10  Application Serial No. 60/393,258, filed July 2, 2002, U.S. Provisional Application
Serial No. 60/393,172, filed July 2, 2002, and U.S. Provisional Application Serial No.
60/393,296, filed July 2, 2002. The entire text of this application is incorporated by

reference into the present application.

Field of the Invention

15 The present invention provides compositions and methods for the treatment or
prevention of a vaso-occlusive event. More particularly, the invention is directed toward
a combination therapy for the treatment or prevention of a vaso-occlusive event
comprising the administration to a subject of a thrombolytic agent in combination with a

cyclooxygenase-2 selective inhibitor.

20  Background of the Invention

The clotting of blood is part of the body's natural response to injury or trauma.
Blood clot formation derives from a series of events called the coagulation cascade, in
which the final steps involve the formation of the enzyme thrombin. Thrombin converts
circulating fibrinogen into fibrin, a mesh-like structure that forms the insoluble
25  framework of the blood clot. As a part of hemostasis, clot formation is often a life-
saving process in response to trauma and serves to arrest the flow of blood from severed
vasculature.
The life-saving process of clot production in response to an injury, however, can
become life threatening when it occurs at inappropriate places or at inappropriate times
30  within the body. For example, a clot can obstruct a blood vessel and stop the supply of
blood to an organ or other body part. In addition, the deposition of fibrin contributes to

partial or complete stenosis of blood vessels, resulting in chronic diminution of blood
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flow. Equally life threatening, are clots that become detached from their original sites
and flow through the circulatory system causing blockages at remote sites. Such clots
are known as embolisms. In fact, pathologies of blood coagulation, such as heart attacks,
strokes, and the like, have been estimated to account for approximately fifty percent of
all hospital deaths. .

Treatment with a thrombolytic agent is one means employed to treat vaso-
occlusions. All thrombolytic agents currently approved for use in the United States are
plasminogen activators. Plasminogen activators are serine proteases that exert their
pharmacological effect by catalyzing the conversion of plasminogen to plasmin.
Plasmin, in turn, converts the insoluble fibrin of a blood clot into soluble products
thereby causing clot dissolution.

The benefits of using thrombolytic agents for the treatment of vaso-occlusions
have been well documented in numerous clinical trials. A pooled analysis of data from
24 trials of intravenous thrombolytic therapy found a 22% reduction in the risk of death
(Yusuf et al., (1985) Bur. Heart J. 6:556-85). In another study, an analysis of nine
controlled, randomized trials, each randomizing more than 1,000 patients, pooled data
from a total of 58,600 patients (Fibr\inolytic Therapy Trialists’ (1994) Lancet 343:311-
22). In this study, after one month, thrombolytic therapy was associated with an 18%
reduction in mortality, which translates into 18 lives saved for each 1,000 patients
treated. This benefit, however, was achieved at the expense of 4 extra strokes per 1,000
patients treated. Benefit was seen regardless of age, gender, blood pressure, heart rate or
prior history of acute myocardial infarction or diabetes.

Several conditions caused at least in part by vaso-occlusions are known to
involve an inflammatory component. For example, recently a study published in N. Eng.
J. Med. (Apr. 3, 1997) found that after several years of low-level inflammation, men are
three times as likely to suffer heart attacks and twice as likely to have strokes. The study
evaluated 1,086 men with levels of the C-reactive protein considered to be within normal
range. Researchers found that those whose levels were in the upper 25% of the group
were three times more likely to have suffered a heart attack more than six years later, and
twice as likely to have a stroke than those whose levels were in the lowest 25%.

Aspirin's benefits were particularly pronounced in the group with highest levels of the
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protein, suggesting that its anti-inflammatory effects were responsible for reduction in
heart attacks and strokes.

Moreover, restenosis associated with procedures used to treat vaso-occlusions
is known to include an inflammatory component. Damage to the arterial wall during
arterial procedures such as angioplasty and arterial grafting, leads to the release of
proinflammatory compounds such as cytokines from macrophages.

Because of the inflammatory component of restenosis, several anti-
inflammatories have been used. For example, Rab et al. (J. Am Coll. Cardiol., 18:1524-
1528, 1991) administered glucocorticoids with or without colchicine to patients receiving
stents and reported an increase in the incidence of coronary artery aneurysms. Valero et
al. (J. Cardiovasc. Pharmacol., 31:513-519, 1998), introduced hydrocortisone-loaded
microspheres into the arterial walls of rabbits during angioplasty. They reported that
hydrocortisone-loaded microspheres were associated with a significant reduction in
intimal hyperplasia. Strecker et al. (Cardiovasc. Intervent. Radiol., 21:487-496, 1998),
reported that dexamethasone-coated stents showed reduced neointimal hyperplasia in
dogs when compared to non-coated stents. In contrast, Lee et al. (4dm. Heart J., 138:304,
1999), reported that single dose pretreatment with intravenous methylpridnisolone before '
coronary stenting had no effect on the change in minimal lumen diameter at 6 months.

Non-steroidal anti inflammatories have also been used to decrease restenosis.
Chaldakov (Med. Hypotheses, 37:74-75, 1992) proposed the use of the anti-
inflammatories sulfasalazine, griseofulvin and colchicine to lessen coronary restenosis
after angioplasty. Huang et al. (Eur. J. Pharmacol., 221:381-384, 1992), reported that
curcumin, an anti-inflammatory agent from Curcuma longa, reduced proliferation of
vascular smooth muscle cells in vitro. Ishiwata et al. (J. Am. Coll. Cardiol. 35:1331-
1337, 2000) reported that orally administered N~(3,4-dimethoxycinnamoy!) anthranilic
acid (tranilast) resulted in a lower rate of restenosis in stent implanted pig arteries. In
contrast, Grinstead et al. (Coron. Artery Dis. 4:277-281, 1993) found that oral
administration of aniprilose hydrochloride, a synthetic carbohydrate with anti-
inflammatory and antiproliferative properties did not prevent coronary intimal
proliferation in the swine model of restenosis.

One recent discovery employed for the treatment of inflammation is a class of

drugs known as cyclooxygenase-2 inhibitors. Inhibitors of cyclooxygenase-2 are a sub-
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class of the class of drugs known as non-steroidal antiinflammatory drugs (NSAIDs).
The NSAIDs are active in reducing the prostaglandin-induced pain and swelling
associated with the inflammation process but are also active in affecting other
prostaglandin-regulated processes not associated with the inflammation process. Thus,
use of high doses of most common NSAIDs can produce severe side effects, including
life threatening ulcers that limit their therapeutic potential. An alternative to NSAIDs is
the use of corticosteroids, which have even more drastic side effects, especially when
long term therapy is involved.

Previous NSATIDs have been found to prevent the production of prostaglandin by
inhibiting enzymes in the human arachidonic acid/prostaglandin pathway including the
enzyme cyclooxygenase (COX). The recent discovery that there are two isoforms of the
COX enzyme, the first, COX-1, being involved with physiological functions and the
second, COX-2, being induced in inflamed tissue, has given rise to a new approach.
While conventional NSAIDs block both forms of the enzyme, the identification of the
inducible COX-2 enzyme associated with inflammation has provided a viable target of
inhibition that more effectively reduces inflammation and produces fewer and less
drastic side effects.

Compounds that selectively inhibit cyclooxygenase-2 have been
described in U.S. patents 5,380,738; 5,344,991; 5,393,790; 5,434,178;

5,474,995; 5, 510,368 and WO documents W096/06840, WO96/03388,
W096/03387, W096/19469, W096/25405, W0O95/15316, W0O94/15932,
W094/27980, W095/00501, W094/13635, W094/20480, and WO94/26731.
[Pyrazol-1-yl]benzenesulfonamides have been described as inhibitors of
cyclooxygenase-2 and have shown promise in the treatment of inflammation,
arthritis, and pain, with minimal side effects in pre-clinical and clinical trials.
Their use for treating inflammation in vascular disease has been described in
U.S. Patent No. 5,466,823. Their use for preventing cardiovascular-related
diseases has been described in co-pending U.S. application 09/402,634.

Improved treatments for blood clot formation are currently being sought for the
large number of individuals who are at risk for reocclusion following thrombolytic
therapy and angioplasty, transient ischemic attacks and a variety of other vaso-occlusive

disorders. The instant invention addresses this problem by providing a combination



WO 2004/004833 PCT/US2003/020558

10

15

20

25

therapy comprised of a thrombolytic agent, and more particularly, a plasminogen
activator, with a COX-2 selective inhibitor. When administered as part of a combination
therapy, the COX-2 selective inhibitor together with the thrombolytic agent provide
enhanced treatment options as compared to administration of either the thrombolytic

agent or the COX-2 selective inhibitor alone.

Summary of the Invention

Among the several aspects of the invention is provided a method and a
composition for the treatment or prevention of vaso-occlusive event in a subject. The
composition comprises a cyclooxygenase-2 selective inhibitor and a thrombolytic agent,
and the method comprises administering to the subject a cyclooxygenase-2 selective
inhibitor or a pharmaceutically acceptable salt or prodrug thereof and a thrombolytic
agent.

In one embodiment, the cyclooxygenase-2 selective inhibitor comprises a

compound of the formula:

(1)

RS

wherein n is an integer which is 0, 1, 2, 3 or 4;

wherein G is O, S or NR?;

wherein R? is alkyl;

wherein R is selected from the group consisting of H and aryl;

wherein R?is selected from the group consisting of carboxyl, aminocarbonyl,
alkylsulfonylaminocarbonyl and alkoxycarbonyl;

wherein R’ is selected from the group consisting of haloalkyl, alkyl, aralkyl,
cycloalkyl and aryl optionally substituted with one or more radicals selected from
alkylthio, nitro and alkylsulfonyl; and

wherein each R*is independently selected from the group consisting of H, halo,

alkyl, aralkyl, alkoxy, aryloxy, heteroaryloxy, aralkyloxy, heteroaralkyloxy, haloalkyl,
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haloalkoxy, alkylamino, arylamino, aralkylamino, heteroarylamino,
heteroarylalkylamino, nitro, amino, aminosulfonyl, alkylaminosulfonyl,
arylaminosulfonyl, heteroarylaminosulfonyl, aralkylaminosulfonyl,
heteroaralkylaminosulfonyl, heterocyclosulfonyl, alkylsulfonyl, hydroxyarylcarbonyl,
nitroaryl, optionally substituted aryl, optionally substituted heteroaryl, aralkylcarbonyl,
heteroarylcarbonyl, arylcarbony!, aminocarbonyl, and alkylcarbonyl;

or wherein R* together with the carbon atoms to which it is attached and the
remainder of ring E forms a naphthyl radical;

or an isomer, a pharmaceutically acceptable salt, ester, or prodrug thereof.

In another embodiment, the cyclooxygenase-2 selective inhibitor or
pharmaceutically acceptable salt or prodrug thereof comprises a compound of the

formula:

O 0
\S//
R2 7~
1
R
v
R3

wherein A is selected from the group consisting of partially unsaturated or
unsaturated heterocyclyl and partially unsaturated or unsaturated carbocyclic
Tings;

wherein R1 is selected from the group consisting of heterocyclyl,
cycloalkyl, cycloalkenyl and aryl, wherein R! is optionally substituted at a
substitutable position with one or more radicals selected from alkyl, haloalkyl,
cyano, carboxyl, alkoxycarbonyl, hydroxyl, hydroxyalkyl, haloalkoxy, amino,
alkylamino, arylamino, nitro, alkoxyalkyl, alkylsulfinyl, halo, alkoxy and
alkylthio;

wherein R2 is selected from the group consisting of methyl or amino; and

wherein R3 is selected from the group consisting of a radical selected from H,
halo, alkyl, alkenyl, alkynyl, oxo, cyano, carboxyl, cyanoalkyl, heterocyclyloxy,
alkyloxy, alkylthio, alkylcarbonyl, cycloalkyl, aryl, haloalkyl, heterocyclyl, cycloalkenyl,
aralkyl, heterocyclylalkyl, acyl, alkylthioalkyl, hydroxyalkyl, alkoxycarbonyl,
arylcarbonyl, aralkylcarbonyl, aralkenyl, alkoxyalkyl, arylthioalkyl, aryloxyalkyl,
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aralkylthioalkyl, aralkoxyalkyl, alkoxyaralkoxyalkyl, alkoxycarbonylalkyl,
aminocarbonyl, aminocarbonylalkyl, alkylaminocarbonyl, N- arylaminocarbonyl, N-
alkyl-N-arylaminocarbonyl, alkylaminocarbonylalkyl, carboxyalkyl, alkylamino, N-
arylamino, N-aralkylamino, N-alkyl-N-aralkylamino, N-alkyl-N-arylamino, aminoalkyl,
alkylaminoalkyl, N-arylaminoalkyl, N-aralkylaminoalkyl, N-alkyl-N-aralkylaminoalkyl,
N-alkyl-N-arylaminoalkyl, aryloxy, aralkoxy, arylthio, aralkylthio, alkylsulfinyl,
alkylsulfonyl, aminosulfonyl, alkylaminosulfonyl, N-arylaminosulfonyl, arylsulfonyl, N-
alkyl-N-arylaminosulfonyl.

In yet another embodiment, the thrombolytic agent comprises a plasminogen
activator.

In another embodiment, the plasminogen activator is selected from the group
consisting of streptokinase, anistreplase, urokinase, alteplase, reteplase, and tenecteplase.
In a further embodiment, the cyclooxygenase-2 selective inhibitor or a
pharmaceutically acceptable salt or prodrug thereof is administered during a continuous

period beginning prior to the administration of the thrombolytic agent.

In still a further embodiment, the cyclooxygenase-2 selective inhibitor or
pharmaceutically acceptable salt or prodrug thereof is administered during a continuous
period beginning on the same day as the beginning of the administration of the
thrombolytic agent and extending to a period after the end of the administration of the
thrombolytic agent. '

Abbreviations and Definitions

The term “vaso-occlusive event” includes a partial occlusion (including a
narrowing) or complete occlusion of a blood vessel, a stent or a vascular graft. A vaso-
occlusive event intends to embrace thrombotic or thromboembolic events, and the
vascular occlusion disorders or conditions to which they give rise. Thus, a vaso-
occlusive event is intended to embrace all vascular occlusive disorders resulting in
partial or total vessel occlusion from thrombotic or thromboembolic events, except those
that are caused solely as a result of platelet aggregation.

The term “thrombotic event” or “thromboembolic event” includes, but is not
limited to arterial thrombosis, including stent and graft thrombosis, cardiac thrombosis,

coronary thrombosis, heart valve thrombosis, pulmonary thrombosis and venous
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thrombosis. Cardiac thrombosis is thrombosis in the heart. Pulmonary thrombosis is
thrombosis in the lung. Arterial thrombosis is thrombosis in an artery. Coronary
thrombosis is the development of an obstructive thrombus in a coronary artery, often
causing sudden death or a myocardial infarction. Venous thrombosis is thrombosis ina
vein. Heart valve thrombosis is a thrombosis on a heart valve. Stent thrombosis is
thrombosis resulting from and/or located in the vicinity of a vascular stent. Graft
thrombosis is thrombosis resulting from and/or located in the vicinity of an implanted
graft, particularly a vascular graft. A thrombotic event as used herein is meant to
embrace both a local thrombotic event and a distal thrombotic event occurring anywhere
within the body (e.g., a thromboembolic event such as for example an embolic stroke).

The term "prevention” includes either preventing the onset of a clinically evident
vaso-occlusive event altogether or preventing the onset of a preclinically evident stage of
a vaso-occlusive event in a subject. This definition includes prophylactic treatment.

The term “inhibition” as used herein means decrease the severity of a vaso-
occlusive event as compared to that which would occur in the absence of the application
of the present invention.

The phrase "therapeutically-effective" is intended to qualify the amount of each
agent which will achieve the goal of improvement in disorder severity and the frequency
of incidence over no treatment or treatment of each agent by itself, while avoiding
adverse side effects typically associated with alternative therapies.

The term "subject" for purposes of treatment includes any human or animal
subject who is susceptible to a vaso-occlusive event. The subject can be a domestic
livestock species, a laboratory animal species, a zoo animal or a companion animal. In
one embodiment, the subject is a mammal. In a preferred embodiment, the mammal is a
human being.

The term “cyclooxygenase-2 selective inhibitor” denotes a compound able to
inhibit cyclooxygenase-2 without significant inhibition of cyclooxygenase-1. Preferably,
it includes compounds that have a cyclooxygenase-2 IC5( of less than about 0.2 micro
molar, and also have a selectivity ratio of cyclooxygenase-2 inhibition over
cyclooxygenase-1 inhibition of at least 50, and more preferably of at least 100. Even

more preferably, the compounds have a cyclooxygenase-1 IC50 of greater than about 1

micro molar, and more preferably of greater than 10 micro molar. Inhibitors of the
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cyclooxygenase pathway in the metabolism of arachidonic acid used in the present
method may inhibit enzyme activity through a variety of mechanisms. By the way of
example, and without limitation, the inhibitors used in the methods described herein may
block the enzyme activity directly by acting as a substrate for the enzyme.

The term "hydrido" denotes a single hydrogen atom (H). This hydrido radical
may be attached, for example, to an oxygen atom to form a hydroxyl radical or two
hydrido radicals may be attached to a carbon atom to form a methylene (-CH2-) radical.

Where used, either alone or within other terms such as "haloalkyl",
"alkylsulfonyl", "alkoxyalkyl" and "hydroxyalkyl", the term "alkyl" embraces linear,
cyclic or branched radicals having one to about twenty carbon atoms or, preferably, one
to about twelve carbon atoms. More preferred alkyl radicals are "lower alkyl" radicals
having one to about ten carbon atoms. Most preferred are lower alkyl radicals having
one to about six carbon atoms. Examples of such radicals include methyl, ethyl, n-
propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, pentyl, iso-amyl, hexyl and the
like.

The term "alkenyl" embraces linear or branched radicals having at least one
carbon-carbon double bond of two to about twenty carbon atoms or, preferably, two to
about twelve carbon atoms. More preferred alkyl radicals are "lower alkenyl" radicals
having two to about six carbon atoms. Examples of alkenyl radicals include ethenyl,
propenyl, allyl, propenyl, butenyl and 4-methylbutenyl.

The term "alkynyl" denotes linear or branched radicals having two to about
twenty carbon atoms or, preferably, two to about twelve carbon atoms. More preferred
alkynyl radicals are "lower alkynyl" radicals having two to about ten carbon atoms.
Most preferred are lower alkynyl radicals having two to about six carbon atoms.
Examples of such radicals include propargyl, butynyl, and the like.

The terms "alkenyl", "lower alkenyl", embrace radicals having "cis" and "trans"
orientations, or alternatively, "E" and "Z" orientations. The term "cycloalkyl" embraces
saturated carbocyclic radicals having three to twelve carbon atoms. More preferred
cycloalkyl radicals are "lower cycloalkyl" radicals having three to about eight carbon
atoms. Examples of such radicals include cyclopropyl, cyclobutyl, cyclopentyl and
cyclohexyl.
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The term "cycloalkenyl" embraces partially unsaturated carbocyclic radicals
having three to twelve carbon atoms. More preferred cycloalkenyl radicals are "lower
cycloalkenyl" radicals having four to about eight carbon atoms. Examples of such
radicals include cyclobutenyl, cyclopentenyl, cyclopentadienyl, and cyclohexenyl.

- The term "halo" means halogens such as fluorine, chlorine, bromine or iodine.

The term "haloalkyl" embraces radicals wherein any one or more of the alkyl
carbon atoms is substituted with halo as defined above. Specifically embraced are
monohaloalkyl, dihaloalkyl and polyhaloalkyl radicals. A monohaloalkyl radical, for
one example, may have either an iodo, bromo, chloro or fluoro atom within the radical.
Dihalo and polyhaloalkyl radicals may have two or more of the same halo atoms or a
combination of different halo radicals. "Lower haloalkyl" embraces radicals having 1-6
carbon atoms. Examples of haloalkyl radicals include fluoromethyl, difluoromethyl,
trifluoromethyl, chloromethyl, dichloromethyl, trichloromethyl, trichloromethy},
pentafluoroethyl, heptafluoropropyl, difluorochloromethyl, dichlorofluoromethyl,
difluoroethyl, diffuoropropyl, dichloroethyl and dichloropropyl.

The term "hydroxyalkyl" embraces linear or branched alkyl radicals having one
to about ten carbon atoms any one of which may be substituted with one or more
hydroxyl radicals. More preferred hydroxyalkyl radicals are "lower hydroxyalkyl"
radicals having one to six carbon atoms and one or more hydroxyl radicals. Examples of
such radicals include hydroxymethyl, hydroxyethyl, hydroxypropyl, hydroxybutyl and
hydroxyhexyl.

The terms "alkoxy" and "alkyloxy" embrace linear or branched oxy-containing
radicals each having alkyl portions of one to about ten carbon atoms. More preferred
alkoxy radicals are "lower alkoxy" radicals having one to six carbon atoms. Examples of
such radicals include methoxy, ethoxy, propoxy, butoxy and tert-butoxy.

The term "alkoxyalkyl" embraces alkyl radicals having one or more alkoxy
radicals attached to the alkyl radical, that is, to form monoalkoxyalkyl and dialkoxyalkyl
radicals. The "alkoxy" radicals may be further substituted with one or more halo atoms,
such as fluoro, chloro or bromo, to provide haloalkoxy radicals. More preferred
haloalkoxy radicals are "lower haloalkoxy" radicals having one to six carbon atoms and
one or more halo radicals. Examples of such radicals include fluoromethoxy,

chloromethoxy, trifluoromethoxy, trifluoroethoxy, fluoroethoxy and fluoropropoxy.

10
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The term "aryl", alone or in combination, means a carbocyclic aromatic system
containing one, two or three rings wherein such rings may be attached together in a
pendent manner or may be fused. The term "aryl" embraces aromatic radicals such as
phenyl, naphthyl, tetrahydronaphthyl, indane and biphenyl. Aryl moieties may also be
substituted at a substitutable position with one or more substituents selected
independently from alkyl, alkoxyalkyl, alkylaminoalkyl, carboxyalkyl,
alkoxycarbonylalkyl, aminocarbonylalkyl, alkoxy, aralkoxy, hydroxyl, amino, halo,
nitro, alkylamino, acyl, cyano, carboxy, aminocarbonyl, alkoxycarbonyl and
aralkoxycarbonyl.

The term "heterocyclyl” embraces saturated, partially unsaturated and unsaturated
heteroatom-containing ring-shaped radicals, where the heteroatoms may be selected from
nitrogen, sulfur and oxygen. Examples of saturated heterocyclyl radicals include
saturated 3 to 6-membered heteromonocylic group containing 1 to 4 nitrogen atoms (e.g.
pyrrolidinyl, imidazolidinyl, piperidino, piperazinyl, etc.); saturated 3 to 6-membered
heteromonocyclic group containing 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms (e.g.
morpholinyl, etc.); saturated 3 to 6-membered heteromonocyclic group containing 1 to 2
sulfur atoms and 1 to 3 nitrogen atoms (e.g., thiazolidinyl, etc.). Examples of partially
unsaturated heterocyclyl radicals include dihydrothiophene, dihydropyran, dihydrofuran
and dihydrothiazole.

The term "heteroaryl" embraces unsaturated heterocyclyl radicals. Examples of
unsaturated heterocyclyl radicals, also termed "heteroaryl" radicals include unsaturated 3
to 6 membered heteromonocyclic group containing 1 to 4 nitrogen atoms, for example,
pyrrolyl, pyrrolinyl, imidazolyl, pyrazolyl, pyridyl, pyrimidyl, pyrazinyl, pyridazinyl,
triazolyl (e.g., 4H-1,2,4-triazolyl, 1H-1,2,3-triazolyl, 2H-1,2,3-triazoly], etc.) tetrazolyl
(e.g. 1H-tetrazolyl, 2H-tetrazolyl, etc.), etc.; unsaturated condensed heterocyclyl group
containing 1 to 5 nitrogen atoms, for example, indolyl, isoindolyl, indolizinyl,
benzimidazolyl, quinolyl, isoquinolyl, indazolyl, benzotriazolyl, tetrazolopyridazinyl
(e.g., tetrazolo[ 1,5-b]pyridazinyl, etc.), etc.; unsaturated 3 to 6-membered
heteromonocyclic group containing an oxygen atom, for example, pyranyl, furyl, etc.;
unsaturated 3 to 6-membered heteromonocyclic group containing a sulfur atom, for
example, thienyl, etc.; unsaturated 3- to 6-membered heteromonocyclic group containing

1 to 2 oxygen atoms and 1 to 3 nitrogen atoms, for example, oxazolyl, isoxazolyl,

11



WO 2004/004833 PCT/US2003/020558

10

15

20

25

30

oxadiazolyl (e.g., 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,5-oxadiazolyl, etc.) etc.;
unsaturated condensed heterocyclyl group containing 1 to 2 oxygen atoms and 1to 3
nitrogen atoms (e.g. benzoxazolyl, benzoxadiazolyl, etc.); unsaturated 3 to 6-membered
heteromonocyclic group containing 1 to 2 sulfur atoms and 1 to 3 nitrogen atoms, for
example, thiazolyl, thiadiazolyl (e.g., 1,2,4- thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,5-
thiadiazolyl, etc.) etc.; unsaturated condensed heterocyclyl group containing 1 to 2 sulfur
atoms and 1 to 3 nitrogen atoms (e.g., benzothiazolyl, benzothiadiazolyl, etc.) and the
like. The term also embraces radicals where heterocyclyl radicals are fused with aryl
radicals. Examples of such fused bicyclic radicals include benzofuran, benzothiophene,
and the like. Said "heterocyclyl group" may have 1 to 3 substituents such as alkyl,
hydroxyl, halo, alkoxy, oxo, amino and alkylamino.

The term "alkylthio" embraces radicals containing a linear or branched alkyl
radical, of one to about ten carbon atoms attached to a divalent sulfur atom. More
preferred alkylthio radicals are "lower alkylthio" radicals having alkyl radicals of one to
six carbon atoms. Examples of such lower alkylthio radicals are methylthio, ethylthio,
propylthio, butylthio and hexylthio.

The term "alkylthioalkyl" embraces radicals containing an alkylthio radical
attached through the divalent sulfur atom to an alkyl radical of one to about ten carbon
atoms. More preferred alkylthioalkyl radicals are "lower alkylthioalkyl" radicals having
alkyl radicals of one to six carbon atoms. Examples of such lower alkylthioalkyl radicals
include methylthiomethyl.

The term "alkylsulfinyl" embraces radicals containing a linear or branched alkyl
radical, of one to ten carbon atoms, attached to a divalent -S(=0)- radical. More
preferred alkylsulfinyl radicals are "lower alkylsulfinyl" radicals having alkyl radicals of
one to six carbon atoms. Examples of such lower alkylsulfinyl radicals include
methylsulfinyl, ethylsulfinyl, butylsulfinyl and hexylsulfinyl.

The term "sulfonyl", whether used alone or linked to other terms such as
alkylsulfonyl, denotes respectively divalent radicals -SO2-. " Alkylsulfonyl" embraces
alkyl radicals attached to a sulfonyl radical, where alkyl is defined as above. More
preferred alkylsulfonyl radicals are "lower alkylsulfonyl" radicals having one to six
carbon atoms. Examples of such lower alkylsulfonyl radicals include methylsulfonyl,

ethylsulfonyl and propylsulfonyl. The "alkylsulfonyl" radicals may be further
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substituted with one or more halo atoms, such as fluoro, chloro or bromo, to provide
haloalkylsulfonyl radicals. The terms "sulfamyl", "aminosulfonyl" and "sulfonamidyl"
denote NH202S-.

The term "acyl" denotes a radical provided by the residue after removal of
hydroxyl from an organic acid. Examples of such acyl radicals include alkanoyl and
aroyl radicals. Examples of such lower alkanoyl radicals include formyl, acetyl,
propionyl, butyryl, isobutyryl, valeryl, isovaleryl, pivaloyl, hexanoyl, trifluoroacetyl.

The term "carbonyl", whether used alone or with other terms, such as
"alkoxycarbonyl", denotes -(C=0)-.

The term "aroyl" embraces aryl radicals with a carbonyl radical as defined above.
Examples of aroyl include benzoyl, naphthoyl, and the like and the aryl in said aroyl may
be additionally substituted.

The terms "carboxy" or "carboxyl", whether used alone or with other terms, such
as "carboxyalkyl", denotes -CO2H.

The term "carboxyalkyl" embraces alkyl radicals substituted with a carboxy
radical. More preferred are "lower carboxyalkyl" which embrace lower alkyl radicals as
defined above, and may be additionally substituted on the alkyl radical with halo.
Examples of such lower carboxyalkyl radicals include carboxymethyl, carboxyethyl and
carboxypropyl.

The term "alkoxycarbonyl" means a radical containing an alkoxy radical, as
defined above, attached via an oxygen atom to a carbonyl radical. More preferred are
"lower alkoxycarbonyl" radicals with alkyl porions having 1 to 6 carbons. Examples of
such lower alkoxycarbonyl (ester) radicals include substituted or unsubstituted
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, butoxycarbonyl and
hexyloxycarbonyl.

The terms "alkylcarbonyl", "arylcarbonyl" and "aralkylcarbonyl" include radicals
having alkyl, aryl and aralkyl radicals, as defined above, attached to a carbonyl radical.
Examples of such radicals include substituted or unsubstituted methylcarbonyl,
ethylcarbonyl, phenylcarbonyl and benzylcarbonyl.

The term "aralkyl" embraces aryl-substituted alkyl radicals such as benzyl,
diphenylmethyl, triphenylmethyl, phenylethyl, and diphenylethyl. The aryl in said
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aralkyl may be additionally substituted with halo, alkyl, alkoxy, halkoalkyl and
haloalkoxy. The terms benzyl and phenylmethyl are interchangeable.

The term "heterocyclylalkyl" embraces saturated and partially unsaturated
heterocyclyl-substituted alkyl radicals, such as pyrrolidinylmethyl, and heteroaryl-
substituted alkyl radicals, such as pyridylmethyl, quinolylmethyl, thienylmethyl,
furylethyl, and quinolylethyl. The heteroaryl in said heteroaralkyl may be additionally
substituted with halo, alkyl, alkoxy, halkoalkyl and haloalkoxy.

The term "aralkoxy" embraces aralkyl radicals attached through an oxygen atom
to other radicals.

The term "aralkoxyalkyl" embraces aralkoxy radicals attached through an oxygen
atom to an alkyl radical.

The term "aralkylthio" embraces aralkyl radicals attached to a sulfur atom.

The term "aralkylthioalkyl" embraces aralkylthio radicals attached through a
sulfur atom to an alkyl radical.

The term "aminoalkyl" embraces alkyl radicals substituted with one or more
amino radicals. More preferred are "lower aminoalkyl" radicals. Examples of such
radicals include aminomethyl, aminoethyl, and the like.

The term "alkylamino" denotes amino groups that have been substituted with one
or two alkyl radicals. Preferred are "lower N-alkylamino" radicals having alkyl portions
having 1 to 6 carbon atoms. Suitable lower alkylamino may be mono or dialkylamino
such as N-methylamino, N-ethylamino, N,N-dimethylamino, N,N-diethylamino or the
like.

The term "arylamino" denotes amino groups, which have been substituted with
one or two aryl radicals, such as N-phenylamino. The "arylamino" radicals may be
further substituted on the aryl ring portion of the radical.

The term "aralkylamino” embraces aralkyl radicals attached through an amino
nitrogen atom to other radicals. The terms "N-arylaminoalkyl" and "N-aryl-N-alkyl-
aminoalky!l" denote amino groups which have been substituted with one aryl radical or
one aryl and one alkyl radical, respectively, and having the amino group attached to an
alkyl radical. Examples of such radicals include N-phenylaminomethyl and N-phenyl-N-
methylaminomethyl.

The term "aminocarbonyl" denotes an amide group of the formula -C(=O)NH2.
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The term "alkylaminocarbonyl” denotes an aminocarbonyl group that has been
substituted with one or two alkyl radicals on the amino nitrogen atom. Preferred are "N-
alkylaminocarbonyl" "N,N-dialkylaminocarbonyl" radicals. More preferred are "lower
N-alkylaminocarbonyl" "lower N,N-dialkylaminocarbonyl" radicals with lower alkyl
portions as defined above.

The term "alkylaminoalkyl" embraces radicals having one or more alkyl radicals
attached to an aminoalkyl radical. |

The term "aryloxyalkyl" embraces radicals having an aryl radical attached to an
alkyl radical through a divalent oxygen atom.

The term "arylthioalkyl" embraces radicals having an aryl radical attached to an

alkyl radical through a divalent sulfur atom.

Description of the Preferred Embodiments

The present invention provides a combination therapy comprising the
administration to a subject of a therapeutically effective amount of a COX-2 selective
inhibitor in combination with a therapeutically effective amount of a thrombolytic agent.
The combination therapy is used to treat or prevent a vaso-occlusive event, to inhibit
inflammation in the vessels, and to treat or prevent disorders associated with vaso-
occlusions. When administered as part of a combination therapy, the COX-2 selective
inhibitor together with the thrombolytic agent provide enhanced treatment options as
compared to administration of either the thrombolytic agent or the COX-2 selective
inhibitor alone.

Any cyclooxygenase-2 selective inhibitor or prodrug or pharmaceutically
acceptable salt thereof may be employed in the composition of the current invention. In
one embodiment, the cyclooxygenase-2 selective inhibitor can be, for example, the
cyclooxygenase-2 selective inhibitor meloxicam, Formula B-1 (CAS registry number

71125-38-7) or a pharmaceutically acceptable salt or prodrug thereof.
OH o) N
/43\
N N© g7 Tcm, B-1
N
s{ cm,
O// \O
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In yet another embodiment, the cyclooxygenase-2 selective inhibitor is the
cyclooxygenase-2 selective inhibitor, 6-[[5-(4-chlorobenzoyl)-1,4-dimethyl-1H-pyrrol-2-
yl]methyl]}-3(2H)-pyridazinone, Formula B-2 (CAS registry number 179382-91 -3)ora

pharmaceutically acceptable salt or prodrug thereof.

e f
N N
ENT N \ / B-2
5 In a preferred embodiment the cyclooxygenase-2 selective inhibitor is preferably

of the chromene structural class that is a substituted benzopyran or a substituted
benzopyran analog, and even more preferably selected from the group consisting of
substituted benzothiopyrans, dihydroquinolines, or dihydronaphthalenes having the general
Formula I shown below and possessing, by way of example and not limitation, the

10 structures disclosed in Table 1, including the diastereomers, enantiomers, racemates,
tautomers, salts, esters, amides and prodrugs thereof. Furthermore, benzopyran
cyclooxygenase-2 selective inhibitors useful in the practice of the present methods are
described in U.S. Patent No. 6,034,256 and 6,077,850 herein incorporated by reference
in their entirety.

15 In one embodiment, the cyclooxygenase-2 selective inhibitor is of the chromene

structural class and is represented by Formula I:

R1

o

( R ()
or an isomer, a pharmaceutically acceptable salt, ester, or prodrug thereof;

wherein n is an integer which is 0, 1,2, 3 or 4;
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wherein G is O, S or NR?%

wherein R* is alkyl;

wherein R'is selected from the group consisting of H and aryl;

wherein R%is selected from the group consisting of carboxyl, aminocarbonyl,
alkylsulfonylaminocarbonyl and alkoxycarbonyl;

wherein R%is selected from the group consisting of haloalkyl, alkyl, aralkyl,
cycloalkyl and aryl optionally substituted with one or more radicals selected from
alkylthio, nitro and alkylsulfonyl; and

wherein each R*is independently selected from the group consisting of H, halo,
alkyl, aralkyl, alkoxy, aryloxy, heteroaryloxy, aralkyloxy, heteroaralkyloxy, haloalkyl,
haloalkoxy, alkylamino, arylamino, aralkylamino, heteroarylamino,
heteroarylalkylamino, nitro, amino, aminosulfonyl, alkylaminosulfonyl,
arylaminosulfonyl, heteroarylaminosulfonyl, aralkylaminosulfonyl,
heteroaralkylaminosulfonyl, heterocyclosulfonyl, alkylsulfonyl, hydroxyarylcarbonyl,
nitroaryl, optionally substituted aryl, optionally substituted heteroaryl, aralkylcarbonyl,
heteroarylcarbonyl, arylcarbonyl, aminocarbonyl, and alkylcarbonyl;

or wherein R* together with the carbon atoms to which it is attached and the
remainder of ring E forms a naphthyl radical. |

The cyclooxygenase-2 selective inhibitor may also be a compound of Formula (I)
or an isomer, a pharmaceutically acceptable salt, ester, or prodrug thereof wherein:

n is an integer which is 0, 1, 2, 3 or 4;

Gis O, S or NR%;

R'isH;

R®is alkyl;

R%1is selected from the group consisting of carboxyl, aminocarbonyl,
alkylsulfonylaminocarbonyl and alkoxycarbonyl;

R3is selected from the group consisting of haloalkyl, alkyl, aralkyl, cycloalkyl
and aryl, wherein haloalkyl, alkyl, aralkyl, cycloalkyl, and aryl each is independently
optionally substituted with one or more radicals selected from the group consisting of
alkylthio, nitro and alkylsulfonyl; and

each R*is independently selected from the group consisting of hydrido, halo,
alkyl, aralkyl, alkoxy, aryloxy, heteroaryloxy, aralkyloxy, heteroaralkyloxy, haloalkyl,
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haloalkoxy, alkylamino, arylamino, aralkylamino, heteroarylamino,
heteroarylalkylamino, nitro, amino, aminosulfonyl, alkylaminosulfonyl,
arylaminosulfonyl, heteroarylaminosulfonyl, aralkylaminosulfonyl,
heteroaralkylaminosulfonyl, heterocyclosulfonyl, alkylsulfonyl, optionally substituted
aryl, optionally substituted heteroaryl, aralkylcarbonyl, heteroarylcarbonyl, arylcarbonyl,
aminocarbonyl, and alkylcarbonyl; or wherein R* together with ring E forms a naphthyl
radical.

In a further embodiment, the cyclooxygenase-2 selective inhibitor may also be a
compound of Formula (I), or an isomer, a pharmaceutically acceptable salt, ester, or
prodrug thereof; wherein:

n is an integer which is 0, 1, 2, 3 or 4;

G is oxygen or sulfur;

R'is H;

R?is carboxyl, lower alkyl, lower aralkyl or lower alkoxycarbonyl;

R’is lower haloalkyl, lower cycloalkyt or phenyliand

each R*is H, halo, lower alkyl, lower alkoxy, lower haloalkyl, lower haloalkoxy,
lower alkylamino, nitro, amino, aminosulfonyl, lower alkylaminosulfonyl, 5S-membered
heteroarylalkylaminosulfonyl, 6-membered heteroarylalkylaminosulfonyl, lower
aralkylaminosulfonyl, 5-membered nitrogen-containing heterocyclosulfonyl, 6-
membered-nitrogen containing heterocyclosulfonyl, lower alkylsulfonyl, optionally
substituted phenyl, lower aralkylcarbonyl, or lower alkylcarbonyl; or

wherein R* together with the carbon atoms to which it is attached and the
remainder of ring E forms a naphthyl radical.

The cyclooxygenase-2 selective inhibitor may also be a compound of Formula )
or an isomer, a pharmaceutically acceptable salt, ester, or prodrug thereof; wherein:

R%is carboxyl;

R is lower haloalkyl; and

each R*is H, halo, lower alkyl, lower haloalkyl, lower haloalkoxy, lower
alkylamino, amino, aminosulfonyl, lower alkylaminosulfonyl, 5-membered
heteroarylalkylaminosulfonyl, 6-membered heteroarylalkylaminosulfonyl, lower

aralkylaminosulfonyl, lower alkylsulfonyl, 6-membered nitrogen-containing
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heterocyclosulfonyl, optionally substituted phenyl, lower aralkylcarbonyl, or lower
alkylcarbohyl; or wherein R* together with ring E forms a naphthyl radical.

The cyclooxygenase-2 selective inhibitor may also be a compound of Formula (I)
or an isomer, a pharmaceutically acceptable salt, ester, or prodrug thereof; wherein:

nis an integer which is 0, 1,2, 3 or 4,

R?is fluoromethyl, chloromethyl, dichloromethyl, trichloromethyl,
pentafluoroethyl, heptafluoropropyl, difluoroethyl, difluoropropyl, dichloroethyl,
dichloropropyl, difluoromethyl, or trifluoromethyl; and

each R*is H, chloro, fluoro, bromo, iodo, methyl, ethyl, isopropyl, tert-butyl,
butyl, isobutyl, pentyl, hexyl, methoxy, ethoxy, isopropyloxy, tertbutyloxy,
trifluoromethyl, difluoromethyl, trifluoromethoxy, amino, N,N-dimethylamino, N,N-
diethylamino, N-phenylmethylaminosulfonyl, N-phenylethylaminosulfonyl, N-(2-
furylmethyl)aminosulfonyl, nitro, N,N-dimethylaminosulfonyl, aminosulfonyl, N-
methylaminosulfonyl, N-ethylsulfonyl, 2,2-dimethylethylaminosulfonyl, N,N-
dimethylaminosulfonyl, N-(2-methylpropyl)aminosulfonyl, N-morpholinosulfonyl,
methylsulfonyl, benzylcarbonyl, 2,2-dimethylpropylcarbonyl, phenylacetyl or phenyl; or
wherein R* together with the carbon atoms to which it is attached and the remainder of
ring E forms a naphthyl radical.

The cyclooxygenase-2 selective inhibitor may also be a compound of Formula (I)
or an isomer, a pharmaceutically acceptable salt, ester, or prodrug thereof; wherein:

n is an integer which is 0, 1,2, 3 or 4;

R?is trifluoromethyl or pentafluoroethyl; and

each R*is independently H, chloro, fluoro, bromo, iodo, methyl, ethyl, isopropyl,
tert-butyl, methoxy, trifluoromethyl, trifluoromethoxy, N-phenylmethylaminosulfonyl,
N-phenylethylaminosulfonyl, N-(2-furylmethyl)aminosulfonyl, N,N-
dimethylaminosulfonyl, N-methylaminosulfonyl, N-(2,2-dimethylethyl)aminosulfonyl,
dimethylaminosulfonyl, 2-methylpropylaminosulfonyl, N-morpholinosulfonyl,
methylsulfonyl, benzylcarbonyl, or phenyl; or wherein R* together with the carbon atoms
to which it is attached and the remainder of ring E forms a naphthyl radical.

In yet another embodiment, the cyclooxygenase-2 selective inhibitor used in

connection with the method(s) of the present invention can also be a compound having
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the structure of Formula (I) or an isomer, a pharmaceutically acceptable salt, ester, or
prodrug thereof:
wherein:

n=4;

GisOorS;

R'isH;

R? is COH;

R? is lower haloalkyl,

a first R* corresponding to R’ is hydrido or halo;

a second R? corresponding to R is H, halo, lower alkyl, lower haloalkoxy, lower
alkoxy, lower aralkylcarbonyl, lower dialkylaminosulfonyl, lower alkylaminosulfonyl,
lower aralkylaminosulfonyl, lower heteroaralkylaminosulfonyl, 5-membered nitrogen-
containing heterocyclosulfonyl, or 6- membered nitrogen-containing
heterocyclosulfonyl;

a third R* corresponding to R!! is H, lower alkyl, halo, lower alkoxy, or aryl; and

a fourth R* corresponding to R'?is H, halo, lower alkyl, lower alkoxy, and aryl;

wherein Formula (I) is represented by Formula (Ia):

R CO,H
(Ia)
R1 1 G RB
R12
or an isomer, a pharmaceutically acceptable salt, ester, or prodrug thereof.

The cyclooxygenase-2 selective inhibitor used in connection with the method(s)
of the present invention can also be a compound of having the structure of Formula (Ia)
or an isomer, a pharmaceutically acceptable salt, ester, or prodrug thereof; wherein:

R? is trifluoromethyl or pentafluoroethyl;

R’is H, chloro, or fluoro;
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R'%is H, chloro, bromo, fluoro, iodo, methyl, tert-butyl, trifluoromethoxy,
methoxy, benzylcarbonyl, dimethylaminosulfonyl, isopropylaminosulfonyl,
methylaminosulfonyl, benzylaminosulfonyl, phenylethylaminosulfonyl,
methylpropylaminosulfonyl, methylsulfonyl, or morpholinosulfonyl;

5 R!! is H, methyl, ethyl, isopropyl, tert-butyl, chloro, methoxy, diethylamino, or
phenyl; and

R'?is H, chloro, bromo, fluoro, methyl, ethyl, tert-butyl, methoxy, or phenyl.

Examples of exemplary chromene cyclooxygenase-2 selective inhibitors are
depicted in Table 1 below.

10
Table 1

Examples of Chromene Cyclooxygenase-2 Selective Inhibitors as Embodiments

Compound Number Structural Formula
B-3 0
0N
2 N oH
0 CF,

6-Nitro-2-trifluoromethyl-2H-1
-benzopyran-3-carboxylic acid

B-4 o
Ccl

6-Chloro-8-methyl-2-trifluoromethyl
-2H-1-benzopyran-3-carboxylic acid
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Compound Number Structural Formula
B-5 Q
cl
\ oH
o CF,
((8) -6-Chloro-7-(1,1-dimethylethyl) -2~ (trifluo
romethyl-2H-1-benzopyran-3-carboxylic acid
B-6 o
O N oH
o CF,4
2-Trifluoromethyl-2H-naphtho[2, 3-b]
pyran-3-carboxylic acid
B-7 o
O,N cl
0 0~ CF,
6-Chloro-7- (4-nitrophenoxy) -2 - (trifluoromethyl) -2H~1-
benzopyran-3-carboxylic acid
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Compound Number

Structural Formula

B-8

Ccl

0 CF,
cl

((S) -6, 8-Dichloro-2- (trifluoromethyl) -
2H-1-benzopyran-3-carboxylic acid

B-9

6-Chloro-2- {trifluoromethyl) -4-phenyl-2H-
1-benzopyran-3-carboxylic acid

B-10

6- (4-Hydroxybenzoyl) -2- (trifluoromethyl)
-2H-1-benzopyran-3-carboxylic acid
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Compound Number

Structural Formula

B-11

S CF,

2- (Trifluoromethyl) -6- [ (trifluoromethyl) thio]
-2H-1-benzothiopyran-3-carboxylic acid

B-12

c1
A OH

Cl

6,8-Dichloro-2=trifluoromethyl-2H-1-
benzothiopyran-3-carboxylic acid

B-13

S CF,

6- (1,1-Dimethylethyl) -2- (trifluoromethyl)
-2H-1-benzothiopyran-3-carboxylic acid
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Compound Number Structural Formula
B-14 0
F
~ oH
F N CF,
6,7-Difluoro-1,2-dihydro-2- (trifluoro
methyl) -3-quinolinecarboxylic acid
B-15 0
Cl ;
= o
IiT CF,y
CH,
6-Chloro-1,2-dihydro-1l-methyl-2- (trifluoro
methyl) -3-quinolinecarboxylic acid
B-16 o
cl
o X ol
F
N N CF,
H
6-Chloro-2- (trifluoromethyl) -1, 2-dihydro
{1, 8] naphthyridine-3-carboxylic acid
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Compound Number Structural Formula
B-17 0
cl
\ OH
N CF,

((8) -6-Chloro-1,2-dihydro-2- (trifluoro
methyl) -3-quinolinecarboxylic acid

In a further preferred embodiment, the cyclooxygenase inhibitor is selected from
the class of tricyclic cyclooxygenase-2 selective inhibitors represented by the general

5  structure of Formula II:

wherein A is selected from the group consisting of partially unsaturated or
unsaturated heterocyclyl and partially unsaturated or unsaturated carbocyclic
rings;

wherein R1 is selected from the group consisting of heterocyclyl,

10 cycloalkyl, cycloalkenyl and aryl, wherein R! is optionally substituted at a
substitutable position with one or more radicals selected from alkyl, haloalkyl,
cyano, carboxyl, alkoxycarbonyl, hydroxyl, hydroxyalkyl, haloalkoxy, amino,
alkylamino, arylamino, nitro, alkoxyalkyl, alkylsulfinyl, halo, alkoxy and
alkylthio;

15 wherein R2 is selected from the group consisting of methyl or amino; and
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wherein R3 is selected from the group consisting of a radical selected
from H, halo, alkyl, alkenyl, alkynyl, oxo, cyano, carboxyl, cyanoalkyl,
heterocyclyloxy, alkyloxy, alkylthio, alkylcarbonyl, cycloalkyl, aryl, haloalkyl,
heterocyclyl, cycloalkenyl, aralkyl, heterocyclylalkyl, acyl, alkylthioalkyl,
hydroxyalkyl, alkoxycarbonyl, arylcarbonyl, aralkylcarbonyl, aralkenyl,
alkoxyalkyl, arylthioalkyl, aryloxyalkyl, aralkylthioalkyl, aralkoxyalkyl,
alkoxyaralkoxyalkyl, alkoxycarbonylalkyl, aminocarbonyl, aminocarbonylalkyl,
alkylaminocarbonyl, N- arylaminocarbonyl, N-alkyl-N-arylaminocarbonyl,
alkylaminocarbonylalkyl, carboxyalkyl, alkylamino, N-arylamino, N-
aralkylamino, N-alkyl-N-aralkylamino, N-alkyl-N-arylamino, aminoalkyl,
alkylaminoalkyl, N-arylaminoalkyl, N-aralkylaminoalkyl, N-alkyl-N-
aralkylaminoalkyl, N-alkyl-N-arylaminoalkyl, aryloxy, aralkoxy, arylthio,
aralkylthio, alkylsulfinyl, alkylsulfonyl, aminosulfonyl, alkylaminosulfonyl, N-
arylaminosulfonyl, arylsulfonyl, N-alkyl-N-arylaminosulfonyl; or a
pharmaceutically acceptable salt thereof.

In a still more preferred embodiment of the invention the cyclooxygenase-2
selective inhibitor represented by the above Formula II is selected from the group of
compounds, illustrated in Table 2, consisting of celecoxib (B-18; U.S. Patent No.
5,466,823; CAS No. 169590-42-5), valdecoxib (B-19; U.S. Patent No. 5,633,272; CAS
No. 181695-72-7), deracoxib (B-20; U.S. Patent No. 5,521,207; CAS No. 169590-41-4),
rofecoxib (B-21; CAS No. 162011-90-7), etoricoxib (MK-663; B-22; PCT publication
WO 98/03484), JTE-522 (B-23), or an isomer, ester, a pharmaceutically acceptable salt

or prodrug thereof.

Table 2

Examples of Tricyclic Cyclooxygenase-2 Selective Inhibitors as Embodiments

Compound Number Structural Formula
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Compound Number Structural Formula
B-18 N
>\s// cH,
N
LN
CF,
B-19 O\\\ P
: ]
Y
H,C o’
B-20 0. .0 ¥
HN}S/( : OCH,4
2 .
N
I\
N
CHF,
B-21 O\S//O
o
0
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Compound Number Structural Formula
B-22 0\\8//0 -
H3C/ / l 3
N
/N
N
c1
B-23 O\\ A
8
H,N
Oz N
CH,

In an even more preferred embodiment, the cyclooxygenase-2 selective inhibitor
is selected from the group consisting of celecoxib, rofecoxib and etoricoxib.
In another highly preferred embodiment of the invention, parecoxib (B-24, U.S.
5  Patent No. 5,932,598, CAS No. 198470-84-7), which is a therapeutically effective
prodrug of the tricyclic cyclooxygenase-2 selective inhibitor valdecoxib, B-19, may be
advantageously employed as a source of a cyclooxygenase inhibitor (US 5,932,598,

herein incorporated by reference).
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A preferred form of parecoxib is sodium parecoxib.

In another preferred embodiment of the invention, the compound having the
formula B-25 that has been previously described in International Publication number
WO 00/24719 (which is herein incorporated by reference), is another tricyclic

5  cyclooxygenase-2 selective inhibitor which may be advantageously employed.

F
0
HO, o
><\/ | T F
P N
0O,SMe
B-25

Another preferred cyclooxygenase-2 selective inhibitor that is useful in
connection with the method(s) of the present invention is N-(2-
cyclohexyloxynitrophenyl)-methane sulfonamide (NS-398) having a structure shown
below as B-26. ‘

o
O==N’
o]
B-26
HN
\S/o
@ \
10 In yet a further preferred embodiment of the invention, the cyclooxygenase

inhibitor used in connection with the method(s) of the present invention can be selected
from the class of phenylacetic acid derivative cyclooxygenase-2 selective inhibitors

represented by the general structure of Formula (III):
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R'® 0
OH
NH
(1)
R17 R21
R1B RZO
R19

or an isomer, a pharmaceutically acceptable salt, ester, or prodrug thereof;

wherein

RS is methyl or ethyl;

R is chloro or fluoro;

R'® is hydrogen or fluoro;

R" is hydrogen, fluoro, chloro, methyl, ethyl, methoxy, ethoxy or hydroxy;

R? is hydrogen or fluoro; and

R?! is chloro, fluoro, trifluoromethyl or me;chyl,
provided that RY, R!® RY and R are not all fluoro when R'® is ethyl and RYisH.

A particularly preferred phenylacetic acid derivative cyclooxygenase-2 selective
inhibitor used in connection with the method(s) of the present invention is a compound
that has the structure shown in Formula (IIT) or an isomer, a pharmaceutically acceptable
salt, ester, or prodrug thereof, wherein:

RS is ethyl;

R!'7 and RY are chloro;

R'® and R? are hydrogen; and

and R?! is methyl.

Another preferred embodiment of a phenylacetic acid derivative cyclooxygenase-
2 selective inhibitor used in connection with the method(s) of the present invention is a
compound that has the designation of COX 189 (B-211) and that has the structure shown
in Formula (IIT) or an isomer, a pharmaceutically acceptable salt, ester, or prodrug thereof,

wherein:
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R'® is methyl;

R'7 is fluoro;

R'® RY and R® are hydrogen; and

and R?! is chloro.In yet another embodiment, the cyclooxygenase-2 selective

5  inhibitor is represented by Formula (IV):

R2 <
\
| ] av)
R
R
or an isomer, a pharmaceutically acceptable salt, an ester, or a prodrug thereof,
wherein:
XisOorSs;
10 J is a carbocycle or a heterocycle;
R? is NHSO,CH; or F;

R® is H, NO,, or F; and
R* is H, NHSO,CHj, or (SO,CHs)CeH,.
According to another embodiment, the cyclooxygenase-2 selective inhibitors

15  used in the present method(s) have the structural Formula (V):

R27

or an isomer, a pharmaceutically acceptable salt, an ester, or a prodrug thereof, wherein:
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T and M independently are phenyl, naphthyl, a radical derived from a heterocycle
comprising 5 to 6 members and possessing from 1 to 4 heteroatoms, or a radical derived
from a saturated hydrocarbon ring having from 3 to 7 carbon atoms;

Q', Q% L! or L? are independently hydrogen, halogen, lower alkyl having from 1
to 6 carbon atoms, trifluoromethyl, or lower methoxy having from 1 to 6 carbon atoms;
and

at least one of Q', Q% L' or L? is in the para position and is —S(O);—R, wherein n
is 0, 1, or 2 and R is a lower alkyl radical having 1 to 6 carbon atoms or a lower
haloalkyl radical having from 1 to 6 carbon atoms, or an —SO,NHo; or,

Q' and Q? are methylenedioxy; or

L! and L? are methylenedioxy; and

R®, R*,R”, and R® are independently hydrogen, halogen, lower alkyl radical
having from 1 to 6 carbon atoms, lower haloalkyl radical having from 1 to 6 carbon
atoms, or an aromatic radical selected from the group consisting of phenyl, naphthyl,
thienyl, furyl and pyridyl; or,

R and R¥ are O; or,

R* and R® are O; or,

R%, R26, together with the carbon atom to which they are attached, form a
saturated hydrocarbon ring having from 3 to 7 carbon atoms; or,

R¥ R, together with the carbon atom to which they are attached, form a
saturated hydrocarbon ring having from 3 to 7 carbon atoms.

In a particularly preferred embodiment, the compounds N-(2-
cyclohexyloxynitrophenyl)methane sulfonamide, and (E)-4-[(4-
methylphenyl)(tetrahydro-2-oxo-3-furanylidene) methyl]
benzenesulfonamide having the structure of Formula (V) are employed as
cyclooxygenase-2 selective inhibitors.

Exemplary compounds that are useful for the cyclooxygenase-2 selective
inhibitor in connection with the method(s) of the present invention, the structures for
which are set forth in Table 3 below, include, but are not limited to:
6-chloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid (B-27);
6-chloro-7-methyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid (B-28);
8-(1-methylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid (B-29);
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6-chloro-8-(1-methylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid
(B-30);

2-trifluoromethyl-3H-naphtho[2,1-b]pyran-3-carboxylic acid (B-31);
7-(1,1-dimethylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid (B-32);
6-bromo-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid (B-33);
8-chloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid (B-34);
6-trifluoromethoxy-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid (B-35);
5,7-dichloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid (B-36);
8-phenyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid (B-37);
7,8-dimethyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid (B-38);
6,8-bis(dimethylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid (B-39);
7-(1-methylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid (B-40);
7-phenyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid (B-41);
6-chloro-7-ethyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid (B-42);
6-chloro-8-ethyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid (B-43);
6-chloro-7-phenyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid (B-44);
6,7-dichloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid (B-45);
6,8-dichloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid (B-46);
6-chloro-8-methyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid (B-47);
8-chloro-6-methyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid (B-48)
8-chloro-6-methoxy-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid (B-49);
6-bromo-8-chloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid (B-50);
8-bromo-6-fluoro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid (B-51);
8-bromo-6-methyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid (B-52);
8-bromo-5-fluoro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid (B-53);
6-chloro-8-fluoro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid (B-54);
6-bromo-8-methoxy-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid (B-55);
6-[[(phenylmethyl)amino]sulfonyl]-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic
acid (B-56);
6-[(dimethylamino)sulfonyl]-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid
B-57);
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6-[(methylamino)sulfonyl]-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid
(B-58);

6-[(4-morpholino)sulfonyl]-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid
(B-59);
6-[(1,1-dimethylethyl)aminosulfonyl]-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic
acid (B-60);
6-[(2-methylpropyl)aminosulfonyl]-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic
acid (B-61);

6-methylsulfonyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid (B-62);
8-chloro-6-[[(phenylmethyl)amino]sulfonyl}-2-trifluoromethyl-2H-1-benzopyran-3-
carboxylic acid (B-63);
6-phenylacetyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid (B-64);
6,8-dibromo-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid (B-65);
8-chloro-5,6-dimethyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid (B-66);
6,8-dichloro-~(S)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid (B-67);
6-benzylsulfonyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid (B-68);
6-[[N-(2-furylmethyl)amino]sulfonyl]-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic
acid (B-69);
6-[[N-(2-phenylethyl)amino]sulfonyl]-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic
acid (B-70);

6-iodo-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid (B-71);
7-(1,1-dimethylethyl)-2-pentafluoroethyl-2H-1-benzopyran-3-carboxylic acid (B-72);
6-chloro-2-trifluoromethyl-2H-1-benzothiopyran-3-carboxylic acid (B-73);
3-[(3-Chloro-phenyl)-(4-methanesulfonyl-phenyl)-methylene]-dihydro-furan-2-one or
BMS-347070 (B-74);
8-acetyl-3-(4-fluorophenyl)-2-(4-methylsulfonyl)phenyl-imidazo(1,2-a)pyridine (B-75);
5,5-dimethyl-4-(4-methylsulfonyl)phenyl-3-phenyl-2-(5H)-furanone (B-76);
5-(4-fluorophenyl)-1-[4-(methylsulfonyl)phenyl]-3-(trifluoromethyl)pyrazole (B-77);
4-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyl]-1-phenyl-3-(trifluoromethyl)pyrazole
(B-78);
4-(5-(4-chlorophenyl)-3-(4-methoxyphenyl)-1H-pyrazol-1-yl)benzenesulfonamide (B-
79);
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4-(3,5-bis(4-methylphenyl)-1H-pyrazol-1-yl)benzenesulfonamide (B-80);
4-(5-(4-chlorophenyl)-3-phenyl-1H-pyrazol-1-yl)benzenesulfonamide (B-81);
4-(3,5-bis(4-methoxyphenyl)-1H-pyrazol-1-yl)benzenesulfonamide (B-82);
4-(5-(4-chlorophenyl)-3-(4-methylphenyl)-1H-pyrazol-1-yl)benzenesulfonamide (B-83);
4-(5-(4-chlorophenyl)-3-(4-nitrophenyl)-1H-pyrazol-1-yl)benzenesulfonamide (B-84);
4-(5-(4—chloropheny1)—3-(5-chloro—2-thienyl)-1H—pyrazol—l-yl)benzenesulfonamide (B-
85);

4~(4-chloro-3,5-diphenyl-1H-pyrazol-1-yl)benzenesulfonamide (B-86);
4-[5-(4-chlorophenyl)-3-(trifluoromethyl)-1H-pyrazol-1-ylbenzenesulfonamide (B-87);
4-[5-phenyl-3-(trifluoromethyl)-1H-pyrazol-1-yl Jbenzenesulfonamide (B-88);

4-[5 —(4-ﬂuorophenyl)-3-(triﬂuorornethyl)—lH-pyrazol—1-y1]benzenesulfonamide (B-89);
4-[5-(4-methoxyphenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl]benzenesulfonamide (B-
90);

4-[5-(4-chloraphenyl)-3-(difluoromethyl)-1H-pyrazol-1-yl|benzenesulfonamide (B-9 1);
4-[5-(4-methylpheny1)-3-(trifluoromethyl)-1H-pyrazol-1-ylJbenzenesulfonamide (B-92);
4-[4-chloro-5-(4-chlorophenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl]benzenesulfonamide
(B-93);

4-[3—(diﬂuoromethyl)-5—(4—methy1pheny1)-1H—pyrazol~l—yl]benZenesulfonamide (B-94);
4-[3~(difluoromethyl)-5-phenyl-1H-pyrazol-1-yl]benzenesulfonamide (B-95);
4-[3-(difluoromethyl)-5-(4-methoxyphenyl)-1H-pyrazol-1-ylJbenzenesulfonamide (B-
96);

4-[3-cyano-5-(4-fluorophenyl)-1H-pyrazol-1-ylJbenzenesulfonamide (B-97);
4-[3-(difluoromethyl)-5-(3-fluoro-4-methoxyphenyl)-1H-pyrazol-1-
yl]benzenesulfonamide (B-98);

4-[5-(3-fluoro-4-methoxyphenyl)-3-(trifluoromethyl)-1 H-pyrazol-1-
yl]benzenesulfonamide (B-99);
4-[4-chloro-5-phenyl-1H-pyrazol-1-yl]benzenesulfonamide (B-100);
4-[5-(4-chlorophenyl)-3-(hydroxymethyl)-1H-pyrazol-1-yl|benzenesulfonamide (B-101);
4-[5-(4-(N,N-dimethylamino)phenyl)-3-(trifluoromethyl)-1H-pyrazol-1-
yl]benzenesulfonamide (B-102);
5-(4-fluorophenyl)-6-[4-(methylsulfonyl)phenyl]spiro[2.4]hept-5-ene (B-103);
4-[6~(4-fluorophenyl)spiro[2.4Thept-5-en-5-ylJbenzenesulfonamide (B-104);
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6-(4-fluorophenyl)-7-[4-(methylsulfonyl)phenyl]spiro[3.4]oct-6-ene (B-105);
5-(3-chloro-4-methoxyphenyl)-6-[4-(methylsulfonyl)phenyl]spiro[2.4]hept-5-ene (B-
106);

4-[6-(3-chloro-4-methoxyphenyl)spiro[2.4]hept-5-en-5-yl|benzenesulfonamide (B-107);
5-(3,5-dichloro-4-methoxyphenyl)-6-[4-(methylsulfonyl)phenyl]spiro[2.4 ]hept-5-ene (B-
108);

5-(3-chloro-4-fluorophenyl)-6-[4-(methylsulfonyl)phenyl]spiro[ 2.4 ]hept-5-ene (B-109);
4-[6-(3 ,4-dichlorophenyl)spiro[2.4]hept-5-en-5-yl Jbenzenesulfonamide (B-110);
2-(3-chloro-4-fluorophenyl)-4-(4-fluorophenyl)-5-(4-methylsulfonylphenyl)thiazole (B-
111);

2-(2-chlorophenyl)-4-(4-fluorophenyl)-5-(4-methylsulfonylphenyl)thiazole (B-112);
5-(4-fluorophenyl)-4-(4-methylsulfonylphenyl)-2-methylthiazole (B-113);
4-(4-fluorophenyl)-5-(4-methylsulfonylphenyl)-2-trifluoromethylthiazole (B-114);
4-(4-fluorophenyl)-5-(4-methylsulfonylphenyl)-2~(2-thienyl)thiazole (B-115);
4-(4-fluorophenyl)-5-(4-methylsulfonylphenyl)-2-benzylaminothiazole (B-116);
4-(4-fluorophenyl)-5-(4-methylsulfonylphenyl)-2-(1-propylamino)thiazole (B-117);
2-[(3,5-dichlorophenoxy)methyl)-4-(4-fluorophenyl)-5-[4-
(methylsulfonyl)phenyl]thiazole (B-118);
5-(4-fluorophenyl)-4-(4-methylsulfonylphenyl)-2-trifluoromethylthiazole (B-119);
1-methylsulfonyl-4-[1,1-dimethyl-4-(4-fluorophenyl)cyclopenta-2,4-dien-3-ylJbenzene
(B-120); ,

4-[4~(4-fluorophenyl)-1,1 -dimethylcyclopenta& 4-dien-3-yl|benzenesulfonamide (B-
121);

5-(4-fluorophenyl)-6-[4-(methylsulfonyl)phenyl]spiro[2.4]hepta-4,6-diene (B-122);
4-[6-(4-fluorophenyl)spiro[2.4 |hepta-4,6-dien-5-ylJbenzenesulfonamide (B-123);
6-(4-fluorophenyl)-2-methoxy-5-[4-(methylsulfonyl)phenyl]-pyridine-3-carbonitrile (B-
124);

2-bromo-6-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyl]-pyridine-3-carbonitrile (B-
125);

6-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyl]-2-phenyl-pyridine-3-carbonitrile (B-
126);
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4-[2-(4-methylpyridin-2-yl)-4-(trifluoromethyl)-1H-imidazol-1-ylJbenzenesulfonamide
(B-127);
4-[2-(5-methylpyridin-3-y1)-4-(trifluoromethyl)-1H-imidazol-1-yl]Jbenzenesulfonamide
(B-128);

.5 4-[2-(2-methylpyridin-3-y1)-4-(trifluoromethyl)-1 H-imidazol-1-yl]benzenesulfonamide
(B-129);
3-[1-[4-(methylsulfonyl)phenyl]-4-(trifluoromethyl)-1H-imidazol-2-yl]pyridine (B-130);
2-[1-[4-(methylsulfonyl)phenyl-4-(trifluoromethyl)-1H-imidazol-2-yl]pyridine (B-131);
2-methyl-4-[1-[4-(methylsulfonyl)phenyl-4-(irifluoromethyl)- 1 H-imidazol-2-yl]pyridine

10 (B-132);
2-methyl-6-[1-[4-(methylsulfonyl)phenyl-4-(irifluoromethyl)-1H-imidazol-2-yl]pyridine
(B-133);
4-[2-(6-methylpyridin-3-yl)-4-(trifluoromethyl)-1 H-imidazol-1-yl]benzenesulfonamide
(B-134);

15  2-(3,4-difluorophenyl)-1-[4-(methylsulfonyl)phenyl]-4-(trifluoromethyl)-1 H-imidazole
(B-135);
4-[2-(4-methylphenyl)-4-(trifluoromethyl)-1H-imidazol-1-yl Jbenzenesulfonamide (B-
136);
2-(4-chlorophenyl)-1-[4-(methylsulfonyl)phenyl]-4-methyl-1H-imidazole (B-137);

20  2-(4-chlorophenyl)-1-[4-(methylsulfonyl)phenyl]-4-phenyl-1H-imidazole (B-138);
2-(4-chlorophenyl)-4-(4-fluorophenyl)-1-[4-(methylsulfonyl)phenyl]- 1 H-imidazole (B-
139);
2-(3-fluoro-4-methoxyphenyl)-1-[4-(methylsulfonyl)phenyl-4-(trifluoromethyl)-1H-
imidazole (B-140);

25 1-[4~(methylsulfonyl)phenyl]-2-phenyl-4-trifluoromethyl-1H-imidazole (B-141);
2-(4-methylphenyl)-1-[4-(methylsulfonyl)phenyl]-4-trifluoromethyl-1H-imidazole (B-
142);
4-[2-(3-chloro-4-methylphenyl)-4-(trifluoromethyl)-1H-imidazol-1-
yl]benzenesulfonamide (B-143);

30  2-(3-fluoro-5-methylphenyl)-1-[4-(methylsulfonyl)phenyl]-4-(trifluoromethyl)-1H-
imidazole (B-144);
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4-[2-(3-fluoro-5-methylphenyl)-4-(trifluoromethyl)-1H-imidazol-1-
yl]benzenesulfonamide (B-145);
2-(3-methylphenyl)-1-[4-(methylsulfonyl)phenyl]-4-trifluoromethyl-1H-imidazole (B-
146);

4-[2-(3-methylphenyl)-4-trifluoromethyl-1H-imidazol-1-yl[benzenesulfonamide (B-
147);

1-[4-(methylsulfonyl)phenyl]-2-(3-chlorophenyl)-4-trifluoromethyl-1H-imidazole (B-
148);

4-[2-(3-chlorophenyl)-4-trifluoromethyl-1H-imidazol-1-ylJbenzenesulfonamide (B-149);
4-[2-phenyl-4-trifluoromethyl-1H-imidazol-1-yl]benzenesulfonamide (B-150);
4-[2~(4-methoxy-3-chlorophenyl)-4-trifluoromethyl-1H-imidazol-1-
yl]benzenesulfonamide (B-151);
1-allyl-4-(4-fluorophenyl)-3-[4-(methylsulfonyl)phenyl]-5-(trifluoromethyl)-1H-
pyrazole (B-152);
4-[1-ethyl-4-(4-fluorophenyl)-5-(trifluoromethy!)-1H-pyrazol-3-yl]benzenesulfonamide
(B-153);
N-phenyl-[4-(4-fluorophenyl)-3-[4-(methylsulfonyl)phenyl]-5-(trifluoromethyl)-1H-
pyrazol-1-yllacetamide (B-154);

ethyl [4-(4-fluorophenyl)-3-[4-(methylsulfonyl)phenyl]-5-(trifluoromethyl)-1 H-pyrazol-
1-yl]acetate (B-155);
4-(4-fluorophenyl)-3-[4-(methylsulfonyl)phenyl]-1-(2-phenylethyl)-1H-pyrazole (B-
156);

4-(4-fluorophenyl)-3-[4-(methylsulfonyl)phenyl]-1-(2-phenylethyl)-5-
(trifluoromethyl)pyrazole (B-157);
1-ethyl-4-(4-fluorophenyl)-3-[4-(methylsulfonyl)phenyl]-5-(trifluoromethyl)-1H-
pyrazole (B-158);

5-(4-fluorophenyl)-4-(4-methylsulfonylphenyl)-2-trifluoromethyl-1 H-imidazole (B-159);
4-[4-(methylsulfonyl)phenyl]-5-(2-thiophenyl)-2-(trifluoromethyl)-1H-imidazole (B-
160);
5-(4-fluorophenyl)-2-methoxy-4-[4-(methylsulfonyl)phenyl]-6-(triftuoromethyl)pyridine
(B-161);
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2-ethoxy-5-(4-fluorophenyl)-4-[4-(methylsulfonyl)phenyl]-6-(trifluoromethyl)pyridine
(B-162);

5-(4-fluorophenyl)-4-[4-(methylsulfonyl)phenyl]-2-(2-propynyloxy)-6-
(trifluoromethyl)pyridine (B-163);
2-bromo-5-(4-fluorophenyl)-4-[4-(methylsulfonyl)phenyl]-6-(trifluoromethyl)pyridine
(B-164);

4-[2-(3-chloro-4-methoxyphenyl)-4,5-difluorophenyl]benzenesulfonamide (B-165);
1-(4-fluorophenyl)-2-[4-(methylsulfonyl)phenyl]benzene (B-166);
5-difluoromethyl-4-(4-methylsulfonylphenyl)-3-phenylisoxazole (B-167);
4-[3-ethyl-5-phenylisoxazol-4-yl]benzenesulfonamide (B-168);
4-[5-difluoromethyl-3-phenylisoxazol-4-yl]benzenesulfonamide (B-169);
4-[5-hydroxymethyl-3-phenylisoxazol-4-ylJbenzenesulfonamide (B-170);
4-[5-methyl-3-phenyl-isoxazol-4-yl|benzenesulfonamide (B-171);
1-[2-(4-fluorophenyl)cyclopenten-1-yl]-4-(methylsulfonyl)benzene (B-172);
1-[2-(4-fluoro-2-methylphenyl)cyclopenten-1-yl]-4-(methylsulfonyl)benzene (B-173);
1-[2-(4-chlorophenyl)cyclopenten-1-yl]-4-(methylsulfonyl)benzene (B-174);
1-[2-(2,4-dichlorophenyl)cyclopenten-1-y1]-4-(methylsulfonyl)benzene (B-175);
1-[2-(4-trifluoromethylphenyl)cyclopenten-1-y1]-4-(methylsulfonyl)benzene (B-176);
1-[2-(4-methylthiophenyl)cyclopenten-1-yl]-4-(methylsulfonyl)benzene (B-177);
1-[2-(4-fluorophenyl)-4,4-dimethylcyclopenten-1-yl]-4-(methylsulfonyl)benzene (B-
178);

4-[2-(4-fluorophenyl)-4,4-dimethylcyclopenten-1-yl[benzenesulfonamide (B-179);
1-[2-(4-chlorophenyl)-4,4-dimethylcyclopenten-1-y1]-4-(methylsulfonyl)benzene (B-
180);

4-[2-(4-chlorophenyl)-4,4-dimethylcyclopenten-1-ylJbenzenesulfonamide (B-181);
4-[2-(4-fluorophenyl)cyclopenten-1-ylJbenzenesulfonamide (B-182);
4-[2~(4-chlorophenyl)cyclopenten-1-yl]benzenesulfonamide (B-183);
1-[2-(4-methoxyphenyl)cyclopenten-1-yl]-4-(methylsulfonyl)benzene (B-184);
1-[2-(2,3-difluorophenyl)cyclopenten-1-yl]-4-(methylsulfonyl)benzene (B-185);
4-[2-(3-fluoro-4-methoxyphenyl)cyclopenten-1-yl]benzenesulfonamide (B-186);
1-[2-(3-chloro-4-methoxyphenyl)cyclopenten-1-yl]-4-(methylsulfonyl)benzene (B-187);
4-[2-(3-chloro-4-fluorophenyl)cyclopenten-1-ylJbenzenesulfonamide (B-188);
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4-[2-(2-methylpyridin-5-yl)cyclopenten-1-ylJbenzenesulfonamide (B-189);

ethyl 2-[4-(4-fluorophenyl)-5-[4-(methylsulfonyl) phenyljoxazol-2-yl]-2-benzyl-acetate
(B-190);

2-[4-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyl]oxazol-2-yl]acetic acid (B-191);
2-(tert-butyl)-4-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyljoxazole (B-192);
4~(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyl]-2-phenyloxazole (B-193);
4-(4-fluorophenyl)-2-methyl-5-[4-(methylsulfonyl)phenylJoxazole (B-194);
4-[5-(3-fluoro-4-methoxyphenyl)-2-trifluoromethyl-4-oxazolylJbenzenesulfonamide (B-
195);

6-chloro-7-(1,1-dimethylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid
(B-196);

6-chloro-8-methyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid (B-197);
5,5-dimethyl-3-(3-fluorophenyl)-4-methylsulfonyl-2(5H)-furanone (B-198);
6-chloro-2-trifluoromethyl-2H-1-benzothiopyran-3-carboxylic acid (B-199);
4-[5-(4-chlorophenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl]benzenesulfonamide (B-200);
4-[5-(4-methylphenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl]benzenesulfonamide (B-
201);

4-[5-(3-fluoro-4-methoxyphenyl)-3-(difluoromethyl)-1 H-pyrazol-1-
yl]benzenesulfonamide (B-202);
3-[1-[4-(methylsulfonyl)phenyl]-4-trifluoromethyl-1H-imidazol-2-yl]pyridine (B-203);
2-methyl-5-[1-[4-(methylsulfonyl)phenyl]-4-trifluoromethyl-1H-imidazol-2-yl]pyridine
(B-204);

4-[2-(5-methylpyridin-3-y1)-4-(trifluoromethyl)-1 H-imidazol-1-ylJbenzenesulfonamide
(B-205);

4-[5-methyl-3-phenylisoxazol-4-yl]benzenesulfonamide (B-206);
4-[5-hydroxymethyl-3-phenylisoxazol-4-ylJbenzenesulfonamide (B-207);
[2-trifluoromethyl-5-(3,4-difluorophenyl)-4-oxazolylJbenzenesulfonamide (B-208);
4-[2-methyl-4-phenyl-5-oxazolyl]benzenesulfonamide (B-209);
4-[5-(2-fluoro-4-methoxyphenyl)-2-trifluoromethyl-4-oxazolylJbenzenesulfonamide (B-
210);

[2-(2-chloro-6-fluoro-phenylamino)-5-methyl-phenyl]-acetic acid or COX 189 (B-211);
N-(4-Nitro-2-phenoxy-phenyl)-methanesulfonamide or nimesulide (B-212);

41



WO 2004/004833 PCT/US2003/020558

10

15

20

25

30

N-[6-(2,4-difluoro-phenoxy)-1-oxo-indan-5-yl]-methanesulfonamide or flosulide (B-
213);

N-[6-(2,4-Difluoro-phenylsulfanyl)-1-oxo-1H-inden-5-y1]-methanesulfonamide, soldium
salt or L-745337 (B-214);
N-[5-(4-fluoro-phenylsulfanyl)-thiophen-2-yl]-methanesulfonamide or RWJ-63556 (B-
215);
3-(3,4-Difluoro-phenoxy)-4-(4-methanesulfonyl-phenyl)-5-methyl-5-(2,2,2-trifluoro-
ethyl)-5H-furan-2-one or L-784512 or L-784512 (B-216);
(5Z)-2-amino-5-[[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyl]methylene]-4(5H)~
thiazolone or darbufetone (B-217);

CS-502 (B-218);

LAS-34475 (B-219);

LAS-34555 (B-220);

S-33516 (B-221);

SD-8381 (B-222);

L-783003 (B-223);
N-[3-(formylamino)-4-oxo-6-phenoxy-4H-1-benzopyran-7-yl]-methanesulfonamide or
T-614 (B-224);

D-1367 (B-225);

L-748731 (B-226);
(6aR,10aR)-3-(1,1-dimethylheptyl)-6a,7,10,10a-tetrahydro-1-hydroxy-6,6-dimethyl-6H-
dibenzo[b,d]pyran-9-carboxylic acid or CT3 (B-227);

CGP-28238 (B-228);
4-[[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyl]methylene]dihydro-2-methyl-2H-1,2~
oxazin-3(4H)-one or BF-389 (B-229);

GR-253035 (B-230);

6-dioxo-9H-purin-8-yl-cinnamic acid (B-231);

S-2474 (B-232);

4-[4-(methyl)-sulfonyl)phenyl]-3-phenyl-2(5SH)-furanone;
4-(5-methyl-3-phenyl-4-isoxazolyl);
2-(6-methylpyrid-3-y1)-3-(4-methylsulfonylphenyl)-5-chloropyridine;
4-[5-(4-methylphenyl)-3-(trifluoromethyl)-1H-pyrazol-1-ylJ;
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N-[[4-(5-methyl-3 -phenyl—4-isoxazolyl)i)henyl]sulfonyl];
4-[5-(3-fluoro-4-methoxyphenyl)-3-difluoromethyl)-1H-pyrazol-1-
yl]benzenesulfonamide;
(S)-6,8-dichloro-2-(trifluoromethyl)-2H-1-benzopyran-3-carboxylic acid;
2-(3,4-difluorophenyl)-4-(3-hydroxy-3-methylbutoxy)-5-[4-(methylsulfonyl)phenyl]-
3(2H)-pyridzainone;

2-trifluoromethyl-3H-naptho[2,1-b]pyran-3-carboxylic acid;
6-chloro-7-(1,1-dimethylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
[2-(2,4-dichloro-6-ethyl-3,5-dimethyl-phenylamino)-5-propyl-phenyl]-acetic acid;

or an isomer, a pharmaceutically acceptable salt, ester or prodrug thereof..
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Table 3

Examples of Cyclooxygenase-2 Selective Inhibitors as Embodiments

Compound Structural Formula
Number
_ -
O=—N#*
0
B-26
HN

\ 0
A

N-(2-cyclohexyloxynitrophenyl) methane sulfonamide or NS-398;

0
Cl
X OH
F
B-27
O
. F
6-chloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
(o]
Cl
X OH
B-28 F
(0]
F

F
6-chloro-7-methyl-2-trifluoromethyl-2H- 1-benzopyran-3-carboxylic acid;
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Compound Structural Formula
Number
B-29
8-(1-methylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
Cl
(6]
F
B-30 =
F F
HO O
6-chloro-8-(1-methylethyl)-2-trifluoromethyl
-2H-1-benzopyran-3-carboxylic acid;
B-31
2-trifluoromethyl-3H-naphtho[2,1-b]pyran-3-carboxylic acid,;
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Compound Structural Formula
Number

B-32

7-(1,1-dimethylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;

(0]
Br
X OH
B-33 F
0
: F
6-bromo-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
o]
B-34
F
O OH
8-chloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
0
F
O
>< X OH

F

B-35 F F
(0}
. F
6-trifluoromethoxy-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
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Compound Structural Formula
Number
cl 0
X oH
F
B-36
ci o]
E F

5,7-dichloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;

B-37

B-38

7,8-dimethyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
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Compound Structural Formula

Number

B-39

6,8-bis(dimethylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;

B-40

B-41

7-phenyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
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Compound Structural Formula
Number
(0]
Cl
X OH
B-42 F
(¢)
. F
B-43
B-44
6-chloro-7-phenyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
O
Cl
X OH
B-45 F
Cl O
. F
6,7-dichloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
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Compound Structural Formula
Number

B-46
6,8-dichloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;

B-47

- B-48

Cl

8-chloro-6-methyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;

B-49
8-chloro-6-methoxy-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
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Compound Structural Formula

Number

B-50

6-bromo-8-chloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
B-51

8-bromo-6-fluoro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
B-52

8-bromo-6-methyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
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Compound Structural Formula

Number

B-53

B-54

B-55

6-bromo-8-methoxy-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
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Compound Structural Formula

Number

B-56

6-[[(phenylmethyl)amino]sulfonyi]-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;

B-57

B-58

6-[(methylamino)sulfonyl]-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;

53



WO 2004/004833 PCT/US2003/020558

Compound Structural Formula

Number

B-59

B-60

6-[(1,1-dimethylethyl)aminosulfonyl}-2-trifluoromethyl
-2H-1-benzopyran-3-carboxylic acid;

/o

B-61

°/S\N/\r
o H

6-[(2-methylpropyl)aminosulfonyl]-2-triftuoromethyl-2H-1-benzopyran-3-carboxylic acid;
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Compound Structural Formula
Number

B-62

B-63
8-chloro-6-[[(phenylmethyl)amino]sulfonyl]-2-trifluoromethyl-
2H-1-benzopyran-3-carboxylic acid;

B-64
6-phenylacetyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
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Compound Structural Formula

Number

B-65

6,8-dibromo-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;

B-66

B-67

Cl

B-68

6-benzylsulfonyl-2-trifluoromethy!-2H- 1-benzopyran-3-carboxylic acid;
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Compound Structural Formula
Number
B-69 °
6-[[N-(2-furylmethyl)amino]sulfonyl]-2-trifluoromethyl
-2H-1-benzopyran-3-carboxylic acid;
B-70
6-[[N-(2-phenylethyl)amino]sulfonyl]-2-trifluoromethyl-2H-1-benzopyran
-3-carboxylic acid;
(0]
|
X OH
B-71 F
O
e F
6-iodo-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
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Compound Structural Formula
Number
B-72
7-(1,1-dimethylethyl)-2-pentafluoroethyl-2H
-1-benzopyran-3-carboxylic acid;
o
Cl
X OH
B-73 F
S
. F
6-chloro-2-trifluoromethyl-2H-1-benzothiopyran-3-carboxylic acid;
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Compound Structural Formula
Number
Me
O=—=S—0

B-74

\

o (0]

Cl
3-[(3~chloro-phenyl)-(4-methanesulfonyl-phenyl)-methylene}
-dihydro-furan-2-one or BMS-347070;
O
/N
B-75 / A\
- . /O
/S/
”\
F
8-acetyl-3-(4-fluorophenyl)-2-(4-methylsulfony!)phenyl-imidazo(1,2-a)pyridine;
B-76
5,5-dimethyl-4-(4-methylsulfonyl)phenyl-3-phenyl-2-(5H)-furanone;
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Compound Structural Formula
Number
B-77
O,
Ny
X0
5-(4-fluorophenyl)- 1-[4-(methylsulfonyl)phenyl}-3-(trifluoromethyl)pyrazole;
F
B-78
4-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyl]
-1-phenyl-3-(trifluoromethyl)pyrazole;
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Compound Structural Formula
Number
Cl
¢}
= |
B-79 N S——NH,
O N O
\O
“7
4-(5-(4-chlorophenyl)-3-(4-methoxyphenyl)-1H-pyrazol-1-y1)
benzenesulfonamide;
B-80
6]
\\
H2N/ \o
4-(3,5-bis(4-methylphenyl)-1H-pyrazol-1-yl)benzenesulfonamide;
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Compound Structural Formula

Number

B-81
O\S\
HZN/ \o
4-(5-(4-chlorophenyl)-3-phenyl-1H-pyrazol-1-yl)benzenesulfonamide;
o
B-82

O
AN
>

HoN o

4-(3,5-bis(4-methoxyphenyl)-1H-pyrazol-1-yl)benzenesulfonamide;

62



WO 2004/004833 PCT/US2003/020558

Compound Structural Formula
Number
B-83
(o)
\S
H ZN/ \o
4-(5-(4-chlorophenyl)-3-(4-methylphenyl)-1H-pyrazol-1-yl)benzenesulfonamide;
O
N
Mz \S//
V4
4
B-84
Cl
4-(5-(4-chlorophenyl)-3-(4-nitrophenyl)-1 H-pyrazol-1-yl)benzenesulfonamide;
Cl
o]
B-85 I
Isl—'N Hz
0}
4-(5-(4-chlorophenyl)-3-(5-chloro-2-thienyl)-1H-pyrazol-1-yl)benzenesulfonamide;
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Compound Structural Formula
Number
Cl o]
B-86 = ”
N S——NH,
N o}
4-(4-chloro-3,5-diphenyl-1H-pyrazol-1-yl)benzenesulfonamide;
B-87
o
Ny
HZN/ \\O
4-[5-(4-chlorophenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl]Jbenzenesulfonamide;
(0]
B-88 = I
N S——NH,
F ~ ”
N
o}
. F
4-[5-phenyl-3-(iriflucromethyl)-1H-pyrazol-1-yl]benzenesulfonamide;
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Compound Structural Formula
Number
F
F F
N /
N
B-89
O\s <4 F
X
HZN/ ©

4-[5-(4-fluorophenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl)benzenesulfonamide;

B-90
(o]
Ny
X
HZN/ o
4[5-(4-methoxyphenyl)-3-(trifluoromethyl)- 1 H-pyrazol-1-yl]benzenesulfonamide;
F. F
N\/ /
N
B-91
O,
AN Ci
>S\O
HoN
4-[5-(4-chlorophenyl)-3-(difluoromethyl)-1H-pyrazol-1-yl]benzenesulfonamide;
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Compound Structural Formula
Number
B-92
[e]
Ny
X
HZN/ 0
4-[5-(4-methylphenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yljbenzenesulfonamide;
F
F
F
N
cl ’
g
B-93 \©\ d
S/
"
0 2
Cl
4-[4-chloro-5-(4-chlorophenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl]
benzenesulfonamide;
F F
N\/ )
N
B-94
(@]
Ny
X
HzN/ 0
4-[3-(difluoromethyl)-5-(4-methylphenyl)-1H-pyrazol-1-yl]benzenesulfonamide;
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Compound Structural Formula
Number
0
B-95 = ”
= N S_N H2
F \N/ Ll
F

F F
N\/ /
N
B-96
(0] \S o)
X
HgN/ ©
. 4-[3-(diftuoromethyl)-5-(4-methoxyphenyl)-1H-pyrazol-1-yl]benzenesulfonamide;
I
B-97

4-[3-cyano-5-(4-fluorophenyl)- 1 H-pyrazol-1-yl]benzenesulfonamide;
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Compound Structural Formula
Number
F F
L)
N
B-98 .
O

/

—0 /s\

o} NH,
4-[3-(difluoromethyl)-5-(3-fluoro-4-methoxyphenyl)-1H-pyrazol-1-y1]
benzenesulfonamide;

B-99
v
/S
o/ \NHg
4-[5-(3-fluoro-4-methoxyphenyl)-3-(triftuoromethyl)-1H-pyrazol-1-yl]
benzenesulfonamide;
[
-Cl
o\ N
N
2
B-100 N\
4-[4-chloro-5-phenyl-1H-pyrazol-1-ylJbenzenesulfonamide;
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Compound Structural Formula
Number
HO
7
N
\ ]
B-101
O,
\s cl
S
HZN/ ©
4-[5-(4-chlorophenyl)-3-(hydroxymethyl)-1H-pyrazol-1-ylJbenzenesulfonamide;
B-102
O
\S <
X
H2N/ 0

4-[5-(4-(N,N-dimethylamino)phenyl)-3-(trifluoromethyl)
-1H-pyrazol-1-yl]benzenesulfonamide;
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Compound Structural Formula
Number
\ = o)
/ S
0
B-103 / .
F
5-(4-fluorophenyl)-6-[4-(methylsulfonyl)phenyl]spiro{2.4 thept-5-ene;
F
B-104
O—=8—=0
NH,
4-[6-(4-fluorophenyl)spiro[2.4]hept-5-en-5-yl |benzenesulfonamide;
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Compound Structural Formula
Number
F

o:T:—,_O

. .

6-(4-fluorophenyl)-7-[4-methylsulfonyl)phenyl]spiro[3.4]oct-6-ene;

7

O,

B-106 (i\ .‘

B-107

(]

9
x
o

H2N'_'

O

4-[6-(3-chloro-4-methoxyphenyl)spiro[2.4}hept-5-en-5-yl]benzenesulfonamide;
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Compound Structural Formula
Number
0,4\3&()

B-108 /O Q v

5-(3,5-dichloro-4-methoxyphenyl)-6-[4-(methylsulfonyl)phenyl]
spiro[2.4]hept-5-ene;

Cl

B-109 /
i .‘
—\

5-(3-chloro-4-fluorophenyl)-6-[4-(methylsulfonyl)phenyl]spiro[2.4]hept-5-ene;

Cl

B-110 ﬁ

- y

4-[6-(3,4-dichlorophenyl)spiro[2.4]hept-5-en-5-yl]benzenesulfonamide;
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Compound Structural Formula

Number

F
N
‘ a8
B-111 S
cl S/o
o/\

2-(3-chloro-4-fluorophenyl)-4-(4-fluorophenyl)-5-(4-methylsulfonylphenyl)thiazole;

E
N
| \>\Q
B-112 <
O\S cl

~ \o
2-(2-chlorophenyl)-4-(4-fluorophenyl)-5-(4-methylsulfonylphenyl)thiazole;
F.
S>_—'
B-113 N
O\
/ S\
(e}

5-(4-fluorophenyl)-4-(4-methylsulfonylphenyl)-2-methytthiazole;
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Compound Structural Formula
Number
B-114
F
F
F
4-(4-fluorophenyl)-5-(4-methylsulfonylphenyl)-2-trifluoromethylthiazole;
\S/O
O/
B-115
F
4-(4-fluorophenyl)-5-(4-methylsulfonylphenyl)-2-(2-thienyl)thiazole;
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Compound Structural Formula
Number
F
N

—
B-116 @J °

4-(4-fluorophenyl)-5-(4-methylsulfonylphenyl)-2-benzylaminothiazole;

<

\S/O
o

B-117
/)\
N N
H

4-(4-fluorophenyl)-5-(4-methylsulfonylphenyl)-2-(1-propylamino)thiazole;
| O
B-118 O
o\

/o

S

Cl

2+((3,5-dichlorophenoxy)methyl)-4-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyl]thiazole;
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Compound Structural Formula
Number
F
s F
| >7LF
B-119 N/ /
o)
\\s
~ \\“o

5-(4-fluorophenyl)-4-(4-methylsulfonylphenyl)-2-trifluoromethylthiazole;

B-120 Q O F

1-methylsulfonyl-4-[1,1-dimethyl-4-(4-fluorophenyl)
cyclopenta-2,4-dien-3-yl]benzene;
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Compound Structural Formula
Number
ﬁ
mpSad
0
B-121 O
F
4-{4-(4-fluorophenyl)-1,1-dimethylcyclopenta-2,4-dien-3-yl}
benzenesulfonamide;
o]
N\
/S
(6]
B-122
F O
5-(4-fluorophenyl)-6-[4-(methylsulfonyl)phenyl]spiro[2.4]hepta-4,6-diene;
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Compound Structural Formula
Number
Q F
B-123
O=—=S—=0
NH,
4-[6-(4-fluorophenyl)spiro[2.4]hepta-4,6-dien-5-yl]benzenesulfonamide;
N
: D4
\O
B-124
6-(4-fluorophenyl)-2-methoxy-5-[4-(methylsulfonyl)phenyl]
-pyridine-3-carbonitrile;
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Compound Structural Formula
Number
0
"\

laXe)

B-125 "
Br \
N\
2-bromo-6-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyl]
-pyridine-3-carbonitrile;
F
0
\S//
J
Z
B-126 |
AN
u

6-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyl]-2-phenyl-pyridine-3-carbonitrile;
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Compound Structural Formula
Number
\
\ ya
I
ASSY
B-127 HoN——S —N
I —=_
(o)

F F
4-[2-(4-methylpyridin-2-yl)-4-(trifluoromethyl)- 1H-imidazol-1-yI]
benzenesulfonamide;

=N
(o]
I S
B-128 H,N—8 N
| N4
. F
4-[2-(5-methylpyridin-3-y1)-4-(trifluoromethyl)-1H-imidazol-1-y1}
benzenesulfonamide;
=N
(0]
I n
B-129 HN—S N ;
| =
(o]
e F
4-[2-(2-methylpyridin-3-y1)-4-(trifluoromethyl)-1H-imidazol-1-yl]
benzenesulfonamide;
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Compound Structural Formula
Number
\ N

o
B-130 | Y
—S N
l =/
o}

3-[1-[4-(methylsulfonyl)phenyl]-4-(trifluoromethyl)-1 H-imidazol-2-yl}pyridine;

OF

\/

S,

e
\
B-131 N N
2O

2-[1-[4-(methylsulfonyl)phenyl-4-(trifluoromethyl)}-1 H-imidazol-2-yl}pyridine;

\/OF F

S

&
\
B-132 = "
2O

2-methyl-4-[1-[4-(methylsulfonyl)phenyl-4-(trifluoromethyl)}
-1H-imidazol-2-yl]pyridine;
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Compound Structural Formula
Number
F
F
B-133
2-methyl-6-[1-[4-(methylsulfonyl)phenyl-4-(trifluoromethyl)}
-1H-imidazol-2-yl]pyridine;
F
F
F
I
N
—
B-134 N\
7
@\
NH,
4-[2-(6-methylpyridin-3-yl)-4-(trifluoromethyl)-1H-imidazol-1-yl}benzenesulfonamide;
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Compound Structural Formula
Number
F
F
A\
\S\\/
O
B-135 . J N
/
F
F
F
2-(3,4-difluorophenyl)-1-[4-(methylsulfonyl)phenyl]
-4-(trifluoromethyl)-1H-imidazole;
F
F
F
N\ \
N
B-136
/S/o
@ \
NHZ
4-[2-(4-methylphenyl)-4-(trifluoromethy!)-1H-imidazol-1-yl]benzenesulfonamide;
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Compound Structural Formula

Number

N‘ N\
B-137 . Q
Cl S/O
@ \

2-(4-chlorophenyl)-1-[4-(methylsulfonyl)phenyl]-4-methyl-1H-imidazole;

N\ \
B-138 5\ Nz
Cl /O
AN\

2-(4-chlorophenyl)-1-[4-(methylsulfonyl)phenyl]-4-phenyl-1 H-imidazole;
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Compound Structural Formula
Number
cl
A
\S\/
\o
N
V4
B-139 —
F

2-(4-chlorophenyl)-4-(4-fluorophenyl)-1-[4-(methylsulfonyl)phenyl]
~-1H-imidazole;

B-140

2~(3-fluoro-4-methoxyphenyl)-1-[4-(methylsulfonyl)phenyl
-4-(trifluoromethyl)]-1H-imidazole;
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Compound Structural Formula
Number
0
B-141 I w
—_— N
I = i
o)
. F

1-[4-(methylsulfonyl)phenyl]-2-phenyl-4-trifluoromethyl-1H-imidazole;

F

F

N\ N\
B-142 Q
/’
N

2-(4-methylphenyl)-1-[4-(methylsulfonyl)phenyl}-4-trifluoromethyl-1H-imidazole;

ol
O\S N,
AN

o

B-143

4-[2-(3-chloro-4-methylphenyl)-4-(trifluoromethyl)
-1H-imidazol-1-yl]benzenesulfonamide;
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Compound Structural Formula
Number
F ]
\\ /
A
B-144
2-(3-fluoro-5-methylphenyl)-1-[4-(methylsulfonyl)phenyl]
-4-(trifluoromethyl)-1H-imidazole;
F o}
NH.
\\\\S Pk
\\\O
B-145
4-[2-(3-fluoro-5-methylphenyl)-4-(trifluoromethyl
-1H-imidazole-1-yl]benzenesulfonamide;
B-146 __E N | F
u -
F F
{
2-(3-methylphenyl)-1-[4-(methylsulfonyl)phenyl]-4-trifluoromethyl- 1 H-imidazole;
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Compound Structural Formula
Number
(@]
B-147 I =\
HaN—8 N F
2! u /
E F

4-[2-(3-methylphenyl)-4-trifluoromethyl-1H-imidazol-1-yl jbenzenesulfonamide;

ci

o]
—=N
B-148 | y -
| ~
E F
1-[4-(methylsulfonyl)phenyl]-2-(3-chlorophenyl)-4-trifluoromethyl-1H-imidazole
Cl
Q —N
B-149 . .
LN—8 N
I -
© F

4-[2-(3-chloropheny!)-4-trifluoromethyl-1 H-imidazol-1-yl}jbenzenesulfonamide;
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Compound Structural Formula
Number
B-150 B N__H N ) E
Sl 7
0
F F

4-[2-phenyl-4-trifluoromethyl-1H-imidazol-1-yl]benzenesulfonamide;

— Ci
(e}
\S/NHz
2 < [ :I/\o
B-151 /7 \
N

4-[2-(4-methoxy-3-chlorophenyl)-4-triflucromethyl-1H-imidazol-1-yl]benzenesulfonamide;

i

J

B-152

1-allyl-4-(4-fluorophenyl)-3-[4-(methylsulfonyl)phenyl]
-5-(trifluoromethy1)-1H-pyrazole;
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Compound Structural Formula
Number
(e}
H2N ~— //
/
(e}
F
B-153
F
4-[1-ethyl-4-(4-fluorophenyl)-5-(trifluoromethyl)-1H-pyrazol-3-yl]
benzenesulfonamide;
o/
B-1 54 o N
P
NH E F
F
F
N-pheny]l-[4-(4-fluorophenyl)-3-[4-(methylsulfonyl)phenyl]
-5-(trifluoromethyl)-1H-pyrazol-1-yl)acetamide;
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Compound Structural Formula
Number
O§S/
=0
B-155 0 T/
(0] F F
F
F
ethyl[4-(4-fluorophenyl)-3-[4-(methylsulfonyl)phenyl]
-5-(trifluoromethyl)-1H-pyrazol-1-yl]acetate;
F
B-156 N
O,
\\s
2\
O‘
4-(4-fluorophenyl)-3-{4-(methylsulfonyl)phenyl]-1-(2-phenylethyl)-1H-pyrazole;
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Compound Structural Formula
Number
O~
B-157 T/
/)
F
F
Kj\/ F
F
4-(4-fluorophenyl)-3-[4-(methylsulfonyl)phenyl]
-1-(2-phenylethyl)-5-(trifluoromethyl)pyrazole;
B-158
F
1-ethyl-4-(4-fluorophenyl)-3-{4-methylsulfonyl)phenyl]
-5-(trifluoromethyl)-1H-pyrazole;
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Compound Structural Formula
Number
O—=S—
F
B-159 \
)
F NH
F F
5-(4-fluorophenyl)-4-(4-methylsulfonylphenyl)
-2-trifluoromethyl-1H-imidazole;
Q=—=85—=0
B-160
N \
R \ NH
$
F F
4-[4-(methylsulfonyl)phenyl]-5-(2-thiophenyl)-2-(trifluoromethyl)-1H-imidazole;
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Compound Structural Formula

Number

B-161

B-162

2-ethoxy-5-(4-fluorophenyl)-4-[4-(methylsulfonyl)phenyl]
-6-(trifluoromethyl)pyridine;
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Compound Structural Formula
Number
B-163
5-(4-fluorophenyl)-4-{4-(methylsulfony!)phenyl]
-2-(2-propynyloxy)-6-(trifluoromethyl)pyridine;
B-164
S/O
& \
2-bromo-5-(4-fluorophenyl)-4-[4-(methylsulfonyl)phenyl]
-6-(trifluoromethyl)pyridine;

95




WO 2004/004833 PCT/US2003/020558

Compound Structural Formula

Number

B-165 V4
// \NHZ

o)

-

4-[2-(3-chloro-4-methoxyphenyl)-4,5-difluorophenyl]benzenesulfonamide;

Q——=S8S—0

B-166

1-(4-fluorophenyl)-2-[4-methylsulfonyl)phenyl]benzene;

96



WO 2004/004833 PCT/US2003/020558

Compound Structural Formula

Number

B-167

B-168

B-169

4-[5-difluoromethyl-3-phenylisoxazol-4-yl jbenzenesulfonamide;
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Compound Structural Formula
Number
B-170
B-171
4-[5-methyl-3-phenyl-isoxazol-4-ylJbenzenesulfonamide;
°x /
S
\O

B-172

F

1-[2-(4-fluorophenyl)cyclopenten-1-yl]-4-(methylsulfonyl)benzene;
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Compound Structural Formula
Number
O\ S/
\O
B-173 \
F
1-[2-(4-fluoro-2-methylphenyl)cyclopenten-1-yl]-4-(methylsulfonyl)benzene;
O\S/
\O
B-174
Cl
1-[2-(4-chlorophenyl)cyclopenten-1-y1]-4-(methylsulfonyl)benzene;
O\S/
\O
B-175
Cl
Cl
1-[2-(2,4-dichlorophenyl)cyclopenten-1-y1]-4-(methylsulfonyl)benzene;
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Compound Structural Formula
Number
o
o

B-176
$. :
F
F
1-[2-(4-trifloromethylphenyl)cyclopenten-1-yl}-4-(methylsulfonyl)benzene;
O\S/
\O
B-177

S

\

1-[2-(4-methylthiophenyl)cyclopenten-1-yl]-4~(methylsulfonyl)benzene;

V4
/

B-178 \

F
1-[2-(4-fluorophenyl)-4,4-dimethylcyclopenten-1-y1]-4-(methylsulfonyl)benzene;
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Compound . Structural Formula

Number

0
NHZ\S//

J

o)

> [

4-[2-(4-fluorophenyl)-4,4-dimethylcyclopenten-1-yljbenzenesulfonamide;

V4
V4

0]

> [
)s

1-[2-(3-chlorophenyl)-4,4-dimethylcyclopenten-1-yl]-4-(methylsulfonyl)benzene;

0
NHZ\S//

V4

@)

> )
)s

4-[2-(4-chlorophenyl)-4,4-dimethylcyclopenten-1-yl]Jbenzenesulfonamide;
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Compound Structural Formula
Number
NH;
o N /
o
B-182

4-[2-(4-fluorophenyl)cyclopenten-1-ylbenzenesulfonamide;

F

o\ /
B-183 ’

4-[2-(4-chlorophenyl)cyclopenten-1-ylJbenzenesulfonamide;

Cl
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Compound Structural Formula
Number
O\S/
\O
B-184
\
1-[2-(4-methoxyphenyl)cyclopenten-1-y1]-4-(methylsulfonyl)benzene;
./
F
(0]
B-185 S//
VAN
E o
1-[2~(2,3-difluorophenyl)cyclopenten-1-y1}-4-(methylsulfonyl)benzene;
NHz
O\S/
\O
B-186 \ -
|
4-[2-(3-fluoro-4-methoxyphenyl)cyclopenten-1-yl]benzenesulfonamide;
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Compound Structural Formula
Number
O\s /\
\O
B-187 \ o
\
1-f2-(3-chloro-4-methoxyphenyl)cyclopenten-1-y1}-4-(methylsulfonyl)benzene;
NH,
0,
\S/\
\O
B-188
Cl
F
4-[2-(3-chloro-4-fluorophenyl)cyclopenten-1-yl]benzenesulfonamide;
NH
O\S/
\O
B-189
\ =N
4-{2-(2-methylpyridin-5-yl)cyclopenten-1-yl]benzenesulfonamide;
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Compound Structural Formula

Number

B-190 o} 0
/o

S
RS
o]
ethyl 2-[4-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyljoxazol-2-yl]-2-benzyl-acetate;
\S/O
O/

B-191
Q o}
)\/“\
OH
F
2-[4-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyl]oxazol-2-yl]acetic acid;
F
\
B-192 S
A\
P
\\O

2-(tert-butyl)-4-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyl]oxazole;
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Compound Structural Formula
Number
\S/O
i
o
B-193 0 :
=
N
F
4-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyl}-2-phenyloxazole;
F
N
B-194 o:
A\
P
A\
(@]
4-(4-fluorophenyl)-2-methyl-5-[4-(methylsulfonyl)phenyljoxazole;
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Compound Structural Formula
Number
F F
O,
]
e
F
B-195
—0
O///S\

NH,
4-[5-(3-fluoro-4-methoxyphenyl)-2-trifluoromethyl
-4-oxazolyl]benzenesulfonamide;

B-196
6-chloro-7-(1,1-dimethylethyl)-2-trifluoromethyl-2H
-1-benzopyran-3-carboxylic acid;
B-197
6-chloro-8-methyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
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Compound Structural Formula
Number
F
3\
/
B-198 o N8
N\
O
O
5,5-dimethyl-3-(3-fluorophenyl)-4-methylsulfonyl-2(5H)-furanone;
(o]
Cl
X OH
F
B-199
S
F
F
6-chloro-2-trifluoromethyl-2H-1-benzothiopyran-3-carboxylic acid;
B-200
(0]
N\
AN
NHZ/ \o
4-[5-(4-chlorophenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl]benzenesulfonamide;
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Compound Structural Formula
Number
B-201
(0]
Ny
we N
4-[5-(4-methylpheny])-3-(irifluoromethyl)-1H-pyrazol-1-yl]benzenesulfonamide;
F
F
N
\
B-202
/O
F /S/
. o/ \NH2
— 0
4-[5-(3-fluoro-4-methoxyphenyl)-3-(difluoromethyl)
~1H-pyrazol-1-yl]benzenesulfonamide;
/ h\l
=
[0}
B-203 | S
—S N
” — F
(¢]
F F
3-[1-[4-(methylsulfonyl)phenyl]-4-trifluoromethyl-1 H-imidazol-2-y]pyridine;
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Compound Structural Formula
Number
F
F
F
N\ \
N
B-204 / \
\N
S/O
@\
2-methyl-5-[1-{4-(methylsulfonyl)phenyl]-4-trifluoromethyl
-1H-imidazol-2-yl]pyridine;
Z “\‘
<
ﬁ =N
B205 NH,——$ N F
| Z
0 F
F
4-[2-(5-methylpyridin-3-yl)-4-(triflucromethyl)
-1H-imidazol-1-yl]benzenesulfonamide;
B-206
4-[5-methyl-3-phenylisoxazol-4-yl]benzenesulfonamide;
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Compound Structural Formula
Number
B-207
4-[5-hydroxymethyl-3-phenylisoxazol-4-yl]benzenesulfonamide;
F
F
O,
| >§<
B-208 NH N F
l F
O—S—0
[2-trifluoromethyl-5-(3,4-difluorophenyl)-4-oxazolyl]benzenesulfonamide;
NH, 0
N\
4
B-209
/ o]
)\
N
4-[2-methyl-4-pheny!-5-oxazolyl]benzenesulfonamide;
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Compound Structural Formula
Number
F
F
F
B-210
Q=——=S—0
4-[5-(2-fluoro-4-methoxyphenyl)-2-trifluoromethyl-4-oxazolyl]benzenesulfonamide;
HO,C
\cH2 cl
NH
o /©/ j@
HaC F
I
S——CHs
T |
(0]
(0]
B-212 \O
NO,
N-(4-nitro-2-phenoxy-phenyl)-methanesulfonamide or Nimesulide
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Compound Structural Formula
Number
F
F 0
o]
B-213
)
O—=S—=0

N-[6-(2,4-difluoro-phenoxy)-1-oxo-inden-5-yl]-methanesulfonamide

or Flosulide
F
F 0
S
B-214 D
Na* N
Q——=S—=0

N-[6-(2,4-difluoro-phenylsulfanyl)-1-oxo-1 H-inden-5-yi]-methanesulfonamide,
soldium salt, or L-745337

F
A
B-215 S s .

N-[5-(4-fluoro-phenylsulfanyl)-thiophen-2-yl]-methanesulfonamide or RWJ-63556
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Compound Structural Formula

Number

B-216
o \S
/o
3-(3,4-difluoro-phenoxy)-4-(4-methanesulfonyl-phenyl)-5-methyl
-5-(2,2,2-trifluoro-ethyl)-5H-furan-2-one or L-784512
0
|
)\s

NHy

B-217

OH

(5Z)-2-amino-5-[[3,5-bis(1,1-dimethylethy])-4-hydroxyphenyljmethylene]
-4(5H)-thiazolone or Darbufelone

B-218 CS-502

B-219 LAS-34475

B-220 LAS-34555
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Compound Structural Formula

Number

B-221 S-33516

B-222 SD-8381

B-223 L-783003

KO
\ NH
(@)
(¢}
B-224 \S//O
"
O

N-[3-(formylamino)-4-o0xo-6-phenoxy-4H-1-benzopyran-7-yl]
-methanesulfonamide or T614

B-225 D-1367

B-226 L-748731
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Compound Structural Formula

Number

B-227

(6aR,10aR)-3-(1,1-dimethylheptyl)-6a,7,10,10a-tetrahydro-1-hydroxy-6,6-dimethy
1-6H-dibenzofb,d]pyran-9-carboxylic acid or CT3

B-228 CGP-28238

HO

B-229 = N\

4-[[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenylJmethylene]
dihydro-2-methyl-2H-1,2-o0xazin-3(4H)-one or BF-389

B-230 GR-253035
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Compound Structural Formula

Number

HO
(o]
\
N N
B-231 N ‘ ﬁ
N
(0]

2-(6-dioxo-9H-purin-8-yl)cinnamic acid

B-232 S-2474

[e]
OoH Cl
H
N
B-233 :@
Cl

H
NN

The cyclooxygenase-2 selective inhibitors utilized in the present inventipn may
be in the form of free bases or pharmaceutically acceptable acid addition salts thereof.
The term "pharmaceutically-acceptable salts" embraces salts commonly used to form
alkali metal salts and to form addition salts of free acids or free bases. The nature of the
5  salt may vary, provided that it is pharmaceutically-acceptable. Suitable
pharmaceutically-acceptable acid addition salts of compounds for use in the present
methods may be prepared from an inorganic acid or from an organic acid. Examples of
such inorganic acids are hydrochloric, hydrobromic, hydroiodic, nitric, carbonic, sulfuric

and phosphoric acid. Appropriate organic acids may be selected from aliphatic,
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cycloaliphatic, aromatic, araliphatic, heterocyclic, carboxylic and sulfonic classes of
organic acids, examples of which are formic, acetic, propionic, succinic, glycolic,
gluconic, lactic, malic, tartaric, citric, ascorbic, glucuronic, maleic, fumaric, pyruvic,
aspartic, glutamic, benzoic, anthranilic, mesylic, 4-hydroxybenzoic, phenylacetic,
mandelic, embonic (pamoic), methanesulfonic, ethanesulfonic, benzenesulfonic,
pantothenic, 2-hydroxyethanesulfonic, toluenesulfonic, sulfanilic,
cyclohexylaminosulfonic, stearic, algenic, -hydroxybutyric, salicylic, galactaric and
galacturonic acid. Suitable pharmaceutically-acceptable base addition salts of
compounds of use in the present methods include metallic salts made from aluminum,
calcium, lithium, magnesium, potassium, sodium and zinc or organic salts made from
N,N'-dibenzylethylenediamine, chloroprocaine, choline, diethanolamine,
ethylenediamine, meglumine (N-methylglucamine) and procaine. All of these salts may
be prepared by conventional means from the corresponding compound by reacting, for
example, the appropriate acid or base with the compound of any Formula set forth
herein.

The cyclooxygenase-2 selective inhibitors useful in the practice of the present
invention can be formulated into pharmaceutical compositions and administered by any
means that will deliver a therapeutically effective dose. Such compositions can be
administered orally, parenterally, by inhalation spray, rectally, intradermally,
transdermally, or topically in dosage unit formulations containing conventional nontoxic
pharmaceutically acceptable carriers, adjuvants, and vehicles as desired. Topical
administration may also involve the use of transdermal administration such as
transdermal patches or iontophoresis devices. The term parenteral as used herein
includes subcutaneous, intravenous, intramuscular, or intrasternal injection, or infusion
techniques. Formulation of drugs is discussed in, for example, Hoover, John E.,
Remington's Pharmaceutical Sciences, Mack Publishing Co., Easton, Pennsylvania
(1975), and Liberman, H.A. and Lachman, L., Eds., Pharmaceutical Dosage Forms,
Marcel Decker, New York, N.Y. (1980).

Injectable preparations, for example, sterile injectable aqueous or oleaginous
suspensions, can be formulated according to the known art using suitable dispersing or
wetting agents and suspending agents. The sterile injectable preparation may also be a

sterile injectable solution or suspension in a nontoxic parenterally acceptable diluent or
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solvent. Among the acceptable vehicles and solvents that may be employed are water,
Ringer's solution, and isotonic sodium chloride solution. In addition, sterile, fixed oils
are conventionally employed as a solvent or suspending medium. For this purpose, any
bland fixed oil may be employed, including synthetic mono- or diglycerides. In addition,
fatty acids such as oleic acid are useful in the preparation of injectables. Dimethyl
acetamide, surfactants including ionic and non-ionic detergents, and polyethylene glycols
can be used. Mixtures of solvents and wetting agents such as those discussed above are
also useful.

Suppositories for rectal administration of the compounds discussed herein can be
prepared by mixing the active agent with a suitable non-irritating excipient such as cocoa
butter, synthetic mono-, di-, or triglycerides, fatty acids, or polyethylene glycols which
are solid at ordinary temperatures but liquid at the rectal temperature, and which will
therefore melt in the rectum and release the drug.

Solid dosage forms for oral administration may include capsules, tablets, pilis,
powders, and granules. In such solid dosage forms, the compounds are ordinarily
combined with one or more adjuvants appropriate to the indicated route of
administration. If administered per os, the compounds can be admixed with lactose,
sucrose, starch powder, cellulose esters of alkanoic acids, cellulose alkyl esters, talc, K
stearic acid, magnesium stearate, magnesium oxide, sodium and calcium salts of
phosphoric and sulfuric acids, gelatin, acacia gum, sodium alginate,
polyvinylpyrrolidone, and/or polyvinyl alcohol, and then tableted or encapsulated for
convenient administration. Such capsules or tablets can contain a controlled-release
formulation as can be provided in a dispersion of active compound in
hydroxypropylmethyl cellulose. Inthe case of capsules, tablets, and pills, the dosage
forms can also comprise buffering agents such as sodium citrate, or magnesium or
calcium carbonate or bicarbonate. Tablets and pills can additionally be prepared with
enteric coatings.

For therapeutic purposes, formulations for parenteral administration can be in the
form of aqueous or non-aqueous isotonic sterile injection solutions or suspensions.

These solutions and suspensions can be prepared from sterile powders or granules having
one or more of the carriers or diluents mentioned for use in the formulations for oral

administration. The compounds can be dissolved in water, polyethylene glycol,
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propylene glycol, ethanol, corn oil, cottonseed oil, peanut oil, sesame oil, benzyl alcohol,
sodium chloride, and/or various buffers. Other adjuvants and modes of administration
are well and widely known in the pharmaceutical art.

Liquid dosage forms for oral administration can include pharmaceutically
acceptable emulsions, solutions, suspensions, syrups, and elixirs containing inert diluents
commonly used in the art, such as water. Such compositions can also comprise
adjuvants, such as wetting agents, emulsifying and suspending agents, and sweetening,
flavoring, and perfuming agents.

The amount of active ingredient that can be combined with the carrier materials
to produce a single dosage of the cyclooxygenase-2 selective inhibitor will vary
depending upon the patient and the particular mode of administration. In general, the
pharmaceutical compositions may contain a cyclooxygenase-2 selective inhibitor in the
range of about 0.1 to 2000 mg, preferably in the range of about 0.5 to 500 mg and most
preferably between about 1 and 200 mg. A daily dose of about 0.01 to 100 mg/kg body
weight, preferably between about 0.1 and about 50 mg/kg body weight and most
preferably from about 1 to 20 mg/kg body weight, may be appropriate. The daily dose
can be administered in one to four doses per day.

In one embodiment, when the cyclooxygenase-2 selective inhibitor comprises
rofecoxib, it is preferred that the amount used is within a range of from about 0.15 to
about 1.0 mg/day-kg, and even more preferably from about 0.18 to about 0.4 mg/day-kg.

In still another embodiment, when the cyclooxygenase-2 selective inhibitor
comprises etoricoxib, it is preferred that the amount used is within a range of from about
0.5 to about 5 mg/day-kg, and even more preferably from about 0.8 to about 4
mg/day-kg.

Further, when the cyclooxygenase-2 selective inhibitor comprises celecoxib, it is
preferred that the amount used is within a range of from about 1 to about 20 mg/day-kg,
even more preferably from about 1.4 to about 8.6 mg/day-kg, and yet more preferably
from about 2 to about 3 mg/day-kg.

When the cyclooxygenase-2 selective inhibitor comprises valdecoxib, it is
preferred that the amount used is within a range of from about 0.1 to about 5 mg/day-kg,
and even more preferably from about 0.8 to about 4 mg/day-kg.
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In a further embodiment, when the cyclooxygenase-2 selective inhibitor
comprises parecoxib, it is preferred that the amount used is within a range of from about
0.1 to about 5 mg/day-kg, and even more preferably from about 1 to about 3 mg/day-kg.

Those skilled in the art will appreciate that dosages may also be determined with
guidance from Goodman & Goldman's The Pharmacological Basis of Therapeutics,
Ninth Edition (1996), Appendix II, pp. 1707-1711 and from Goodman & Goldman's The
Pharmacological Basis of Therapeutics, Tenth Edition (2001), Appendix II, pp. 475-493.

In another embodiment, the pharmaceutical composition containing a suitable
cyclooxygenase-2 selective inhibitor can also be administered locally at the site of
vascular occlusion. For example and without limitation, a cyclooxygenase-2 selective
inhibitor can be incorporated into a stent to be implanted into the vasculature. The stent
can be coated with a degradable polymer into which the cyclooxygenase-2 selective
inhibitor has been incorporated. As the polymer slowly degrades, it would release the
cyclooxygenase-2 selective inhibitor into the area surrounding the stent. An example of
a stent coated with a degradable polymer can be found in Strecker et al. (Cardiovasc.
Intervent. Radiol., 21:487-496, 1998). Alternatively, local administration can be
achieved by the use of microspheres that are implanted into the vascular wall
surrounding the occlusion. An example of the use of microspheres for administration of
compounds to the vascular wall can be found in Valero et al. (J. Cardiovasc. Pharmacol.
31:513-519, 1998). Also included are catheter-based local delivery systems. Non-
limiting examples of catheter-based local delivery systems include hydrophilic-coated
catheter ‘F)alloons that absorb the cyclooxygenase-2 selective inhibitor and then release it
when préssed against the vessel wall, and fenestrated balloon catheters that use a high
velocity jet to spray the cyclooxygenase-2 selective inhibitor against the vessel wall and
thus embed it in the vessel wall.

In addition to a cyclooxygenase-2 selective inhibitor, the composition of the
invention also comprises a thrombolytic agent. Any thrombolytic agent can be used in
the current invention to the extent that the agent is capable of achieving the desired
degree of thrombus dissolution. In a preferred embodiment, the thrombolytic agent is a
plasminogen activator. Plasminogen activators are serine proteases that exert their
pharmacological effect by catalyzing the (lzonversion of plasminogen to plasmin.

Plasmin, in turn, converts the insoluble fibrin of a blood clot into soluble products
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thereby causing clot dissolution. Plasminogen activators suitable for use in the present

invention include tissue plasminogen activators (t-PA), such as alteplase, reteplase, and

tenecteplase, as well as other plasminogen activators such as streptokinase, urokinase,

anistreplase. Table 4 provides a comparison of certain characteristics for each of these

5  thrombolytic agents.

Table 4
Comparison of Thrombolytic Agents
Property Streptokinase | Anistreplase | Urokinase | Alteplase Reteplase Tenecteplase
Molecular 47,000 131,000 31,000- 70,000 39,000 70,000
Weight (Da) 55,000
Method of Indirect Direct Direct Direct Direct Direct
Plasminogen
Activation
Half-Life 15-25 50-90 15-20 4-8 13-16 20-25
(min)
Antigenicity Yes Yes No No No No
Preferred Intravenous | Intravenous | Intravenous | Intravenous | Intravenous | Intravenous
Dosing infusion single bolus | infusion bolus or double single bolus
Method intravenous bolus
infusion

Elimination Hepatic Hepatic Hepatic Hepatic | Hepatic and Hepatic

renal

10 In a preferred embodiment, the thrombolytic agent is t-PA. t-PA is particularly

suitable for use in the present invention because it is highly specific for the activation of

fibrin-bound plasminogen over circulating plasminogen. The ability to selectively
activate fibrin-bound plasminogen, as opposed to circulating plasminogen, is highly

advantageous because activation of fibrin-bound plasminogen leads directly to clot

15  dissolution. Activation of circulating plasminogen, on-the-other-hand, may result in

degradation of unbound plasminogen as well as inactivation of clotting factors V and

VIII, thus producing a lytic state and increasing the risk of systemic bleeding.

embodiment, the t-PA may be produced in large quantities using recombinant DNA

20
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4,853,330, which is incorporated herein by reference. Alternatively, in another
embodiment, the t-PA may be obtained from a number of commercially available
sources such as alteplase (brand name “Activase” supplied by Genentech, Inc.), which is
a biosynthetic, glycosylated form of human t-PA, reteplase (brand name “Retavase”
supplied by Boehringer Mannheim), which is a non- glycosylated deletion mutant of
human t-PA, and tenecteplase (brand name “TNKase” supplied by Genentech, Inc.). The
use of a human derivative of t-PA, such as alteplase, reteplase, or tenecteplase, is
particularly preferred when the subject is a human because no immune response is
elicited.

When using t-PA, it is also within the scope of the invention that variants of
naturally occurring t-PA may also be employed. In preferred embodiments, such
variants of t-PA may have an increased half-life or a slower rate of clearance from the
body (e.g. see Verstraete, M. (1999) “Newer Thrombolytic Agents” Annals, Academy of
Medicine, Singapore 28(3):424-433). For example, variants having amino acid
substitutions at the proteolytic cleavage sites at position 275, 276 and 277 that render t-
PA preparations more stable may be used. Glycosylation mutants at amino acids 117-
119, 184-186 and 448-45 exhibit a higher specific activity for fibrin-bound plasminogen
and such variant may also be used in the practice of the invention. t-PA can also be
modified to delete amino acids 51-87 which results in a variant having a slower clearance
from plasma. These variants represent only a subset of the known variants of t-PA that
may be employed in the current invention.

It is also contemplated that thrombolytic agents other than t-PA may be used in
the practice of the invention. In one such embodiment, the thrombolytic agent is
streptokinase or anistreplase. A type of beta-hemolytic streptococci produces both of
these agents. Accordingly, because both streptokinase and anistreplase are produced
from bacterial proteins, these agents induce an immune response when administered to a
human. Moreover, unlike t-PA, both agents also activate fibrin-bound plasminogen as
well as circulating plasminogen. Both agents may be obtained from commercial sources.

In yet another embodiment, the thrombolytic agent is urokinase. Urokinase may
be produced from cultured human kidney cells. Like t-PA and unlike steptokinase,
therefore, urokinase does not elicit an immune response when administered to a human.

This agent, however, activates fibrin-bound plasminogen as well as circulating
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plasminogen. Urokinase may be obtained from a number of commercial sources (e.g.
urokinase is supplied by Abbott Laboratories).

The thrombolytic agent may be administrated to a subject by any suitable means
generally known in the art. In a preferred embodiment, the thrombolytic agent is
administered via bolus injection or via intravenous infusion, or a combination of these.
The bolus injection can take place intravenously, intramuscularly or also subcutaneously.
In a preferred embodiment, the bolus is administered as an intravenous injection.

Generally speaking, the pharmacokinetics of the particular agent to be
administered will dictate the ‘most preferred method of administration and dosing
regiment. For example, when the thrombolytic agent has a rapid plasma clearance time
and a short half-life, such as alteplase, a preferred mode of administration is as a bolus
injection followed by an intravenous infusion. Alternatively, when the thrombolytic
agent has a lower plasma clearance time and a longer half-life, such as anistreplase or
tenecteplase, a preferred mode of administration is as a single bolus injection.

The thrombolytically active protein in the agent may also be formulated as a
pharmaceutical. For the production of the pharmaceutical forms of these agents, the
usual pharmaceutical adjuvants and additive materials may be used (e.g. as discussed
above for the preparation of pharmaceutical forms of the cyclooxygenase-2 selective
inhibitor). Furthermore, stabilizing or solubilizing agents, such as basic amino acids
(arginine, lysine or omithine) can be used. Suitable galenical forms of administration are
known from the prior art or can be produced according to the usual methods (e.g. U.S.
Pat. No. 4,477,043; EP 0,228,862; W091/08763; W091/08764; W0O91/08765;
W091/08766; W0O91/08767 or WO90/01334). The material can be administered in
lyophilized form or as an injection solution, as detailed above.

The amount of active thrombolytic agent that may be combined with the carrier
materials to produce a single dosage form will vary depending upon the subject to be
treated, the vaso-occlusive event to be treated and the particular mode of administration.
It will be appreciated that the unit content of active ingredients contained in an individual
dose of each dosage form need not in itself constitute an effective amount, as the
necessary effective amount could be reached by administration of a number of individual

doses. The selection of dosage depends upon the dosage form utilized, the condition
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being treated, and the particular purpose to be achieved according to the determination of
those skilled in the art.

By way of example, in one embodiment, when the thrombolytic agent is
streptokinase administered to a human subject with acute myocardial infarction (AMI), it
is typical that the amount used is within the range of approximately 1 to 1.5 million IU
administered by intravenous infusion over about 50 to 65 minutes. In yet another
embodiment, when streptokinase is administered to a human subject with a pulmonary
embolism, it is preferred that the amount used is within the range of approximately
200,000 to 250,000 U administered over 30 to 40 minutes followed by another
approximately 50,000 to 100,000 U administered per hour for approximately 24
continuous hours.

By way of further example, when the thrombolytic agent is alterplase
administered to a human subject with AMI, it is preferred that the amount used is about
10 to 15 mg administered by intravenous bolus followed by the administration of about
0.50 to 0.75 mg/kg by intravenous infusion over about 30 to 40 minutes and then
followed by 0.5 mg/kg infusion over about 60 minutes. Generally speaking, the amount
administered for the treatment of a human subject with AMI typically does not exceed
about 100 mg given over about 90 minutes. In another embodiment, when alterplase is
administered to a human subject with a pulmonary embolism, it is preferred that the
amount used is within the range of approximately 50 to 100 mg administered over
approximately 1 to 2 hours. In still another embodiment; when alterplase is administered
to a human subject with an acute ischemic stroke, typically the amount used is about 0.5
to about 1.0 mg/ kg administered over approximately 50 to about 65 minutes.

In still another embodiment, when the thrombolytic agent is urokinase
administered to a human subject with AMI, it is preferred that the amount used is within
the range of approximately 500,000 to 750,000 IU administered by intravenous infusion
over about 1 to 2 hours. In another embodiment, when urokinase is administered to a
human subject with a pulmonary embolism, it is preferred that the amount used is within
the range of approximately 4,000 to 4,400 U per kg administered over about 10 to 20
minutes followed by a dose of about 4,400 U per kg/hour administered for approximately

12 to 24 continuous hours.
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In a further embodiment, when the thrombolytic agent is reteplase administered
to a human subject with AMI, it is preferred that the amount used is about 5 to 10 U
administered by intravenous bolus injection over about 2 to 5 minutes followed by a
repeat dose after about 30 minutes. Typically, the amount administered does not exceed
about 20 U given over about 35 minutes.

Further, when the thrombolytic agent is tenecteplase administered to a human
subject with AMI, the amount given various depending upon the weight of the subject.
For example, when the subject is less than 60 kg, about 30 mg is preferably administered
and when the subject is about 60-69 kg, about 35 mg is administered as a bolus injection
over about 5 seconds.

Additionally, when the thrombolytic agent is anistreplase administered to a
human subject with AMI, it is preferred that the amount used is within the range of
approximately 20 to 30 IU administered by bolus injection over about 2 to 5 minutes.

The timing of the administration of the thrombolytic agent after the onset of the
vaso-occlusive event, as detailed above, will vary considerably depending upon the
particular vaso-occlusive event being treated. Generally speaking, the thrombolytic
agent is preferably administered to the subject immediately after the onset of the vaso-
occlusive event. By way of example, if the vaso-occlusive event is an AMI, the
thrombolytic agent is preferably administered to the subject within 24 hours of the onset
of symptoms of the AMI. More preferably, the thrombolytic agent is administered
within about 0 to 12 hours of the onset of symptoms of the AMI. Even more preferably,
the thrombolytic agent is administered within about 0 to 6 hours of the onset of
symptoms of the AMI. Still more preferably, the thrombolytic agent is administered
within about 0 to 1 hour of the onset of symptoms of the AMI. By way of further
example, if the vaso-occlusive event is an acute ischemic stroke, preferably the
thrombolytic agent is administered within about 0-4 hours after the onset of symptoms of
the acute ischemic stroke. Even more preferably, the thrombolytic agent is administered
within about 0 to 2 hours after the onset of the symptoms of the acute ischemic stroke.
Still more preferably, the thrombolytic agent is administered within about 0 to 1 hour
after the onset of the symptoms of the acute ischemic stroke.

Equally, the timing of the administration of the cyclooxygenase-2 selective

inhibitor can also vary. For example, the cyclooxygenase-2 selective inhibitor can be
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administered beginning at a time prior to the vaso-occlusive event, at the time of the
vaso-occlusive event, or at a time after the vaso-occlusive event. Administration can be
by a single dose, or more preferably the cyclooxygenase-2 selective inhibitor is given
over an extended period. It is preferred that administration of the cyclooxygenase-2
selective inhibitor extend for a period after the vaso-occlusive event. In one
embodiment, administration is continued for six months following the vaso-occlusive
event. In other embodiments, administration of the cyclooxygenase-2 selective inhibitor
is continued for 1 week, 2 weeks, 1 month, 3 months, 9 months, or one year after the
vaso-occlusive event. In one embodiment, administration of a cyclooxygenase-2
selective inhibitor is continued throughout the life of the subject following the vaso-
occlusive event.

The timing of the administration of the cyclooxygenase-2 selective inhibitor in
relation to the administration of the thrombolytic agent may also vary from subject to
subject and depend upon the vaso-occlusive event being treated. In one embodiment of
the invention, the cyclooxygenase-2 selective inhibitor and thrombolytic agent may be
administered substantially simultaneously, meaning that both agents may be
administered to the subject at approximately the same time. For example, the
cyclooxygenase-2 selective inhibitor or pharmaceutically acceptable salt or prodrug
thereof is administered during a continuous period beginning on the same day as the
beginning of the thrombolytic agent and extending to a period after the end of the
thrombolytic agent. Alternatively, the cyclooxygenase-2 selective inhibitor and
thrombolytic agent may be administered sequentially, meaning that they are administered
at separate times during separate treatments. In one embodiment, for example, the
cyclooxygenase-2 selective inhibitor or a pharmaceutically acceptable salt or prodrug
thereof is administered during a continuous period beginning prior to administration of
the thrombolytic agent and ending after administration of the thrombolytic agent. Of
course, it is also possible that the cyclooxygenase-2 selective inhibitor may be
administered either more or less frequently than the thrombolytic agent. One skilled in
the art can readily design suitable treatment regiments for a particular subject depending
on the particular vaso-occlusive event being treated. Moreover, it will be apparent to
those skilled in the art that it is possible, and perhaps desirable, to combine various times

and methods of administration in the practice of the present invention.
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The composition of the invention comprising a therapeutically effective amount
of a cyclooxygenase-2 selective inhibitor and a therapeutically effective amount of a
thrombolytic agent may be employed to treat any vaso-occlusive event or related
disorder. By way of example, such vaso-occlusive events or related disorders include
but are not limited to, myocardial infarction, stroke, transient ischemic attacks including
myocardial infarction and stroke, amaurosis fugax, aortic stenosis, cardiac stenosis,
coronary stenosis and pulmonary stenosis. Stenosis is the narrowing or stricture of a
duct or canal. Coronary stenosis is the narrowing or stricture of a coronary artery.
Cardiac stenosis is a narrowing or diminution of any heart passage or cavity. Pulmonary
stenosis is the narrowing of the opening between the pulmonary artery and the right
ventricle. Aortic stenosis is narrowing of the aortic orifice of the heart or of the aorta
itself.

In some aspects, the invention provides treatment for subjects who are at risk of
a vaso-occlusive event. These subjects may or may not have had a previous vaso-
occlusive event. The invention embraces the treatment of subjects prior to a vaso-
occlusive event, at a time of a vaso-occlusive event and following a vaso-occlusive
event. Thus, as used herein, the "treatment" of a subject is intended to embrace both
prophylactic and therapeutic treatment, and can be used either to limit or to eliminate
altogether the symptoms or the occurrence of a vaso-occlusive event. In one
embodiment, the subject may exhibit symptoms of a vaso-occlusive event.

The invention also embraces the treatment of a subject that has an abnormally
elevated risk of a vaso-occlusive event such as a thrombotic event. The subject may have
vascular disease. The vascular disease may be selected from the group consisting of
arteriosclerosis, cardiovascular disease, cerebrovascular disease, renovascular disease,
mesenteric vascular disease, pulmonary vascular disease, ocular vascular disease or
peripheral vascular disease.

In a preferred embodiment, however, the subject has had a primary vaso-
occlusive event, such as a primary thrombotic event. The composition of the invention
may be administered to a subject following a primary vaso-occlusive event. The method
of the invention also embraces treatment of a subject to reduce the risk of a secondary
thrombotic event or to inhibit the propagation of an existing thrombotic event. By way

of example, the thrombotic event may be selected from the group consisting of arterial
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thrombosis, coronary thrombosis, heart valve thrombosis, coronary stenosis, stent
thrombosis and graft thrombosis. The vaso-occlusive event also includes disorders or
conditions that may arise from a thrombotic event or a thromboembolic event and in this
regard a vaso-occlusive event includes but is not limited to myocardial infarction, stroke
and transient ischemic attack. In an important embodiment, the vaso-occlusive event is
myocardial infarction. In one embodiment, the subject has had a myocardial infarction.
A subject who has hypercholesterolemia, hypertension or atherosclerosis also can be
treated by the methods of the invention.

In yet another embodiment, the subject is one who will undergo an elective
surgical procedure. The composition of the invention may be administered to such a
subject prior to the elective surgical procedure. The method of the invention can also be
directed towards a subject who has undergone a surgical procedure. As used herein, a
“surgical procedure” is meant to embrace those procedures that have been classically
regarded as surgical procedures as well as interventional cardiology procedures such as
arteriography, angiography, angioplasty and stenting. Thus, the surgical procedure,
whether elective or not, can be selected from the group consisting of coronary
angiography, coronary stent placement, coronary by-pass surgery, carotid artery
procedure, peripheral stent placement, vascular grafting, thrombectomy, peripheral
vascular surgery, vascular surgery, organ transplant, artificial heart transplant, vascular
angioplasty, vascular laser therapy, vascular replacement, prosthetic valve replacement
and vascular stenting.

In addition to a cyclooxygenase-2 selective inhibitor and a thrombolytic agent,
the composition of the invention may also include any agent that ameliorates the effect
of a vaso-occlusive event. In a preferred embodiment, the agent is an anticoagulant
including thrombin inhibitors such as heparin and Factor Xa inhibitors such as warafin.
In an additional embodiment, the agent is an anti-platelet inhibitor such as a GP IIb/Illa
inhibitor. Additional agents include but are not limited to, HMG-CoA synthase
inhibitors; squalene epoxidase inhibitors; squalene synthetase inhibitors (also known as
squalene synthase inhibitors), acyl-coenzyme A: cholesterol acyltransferase (ACAT)
inhibitors; probucol; niacin; fibrates such as clofibrate, fenofibrate, and gemfibrizol;
cholesterol absorption inhibitors; bile acid sequestrants; LDL (low density lipoprotein)

receptor inducers; vitamin B.sub.6 (also known as pyridoxine) and the pharmaceutically
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acceptable salts thereof such as the HCI salt; vitamin B.sub.12 (also known as
cyanocobalamin); .beta.-adrenergic receptor blockers; folic acid or a pharmaceutically
acceptable salt or ester thereof such as the sodium salt and the methylglucamine salt; and

anti-oxidant vitamins such as vitamin C and E and beta carotene.

Examples

The following examples are intended to provide illustrations of the application of
the present invention. The following examples are not intended to completely define or

otherwise limit the scope of the invention.

Example 1
Mouse antithrombotic assay

For a procedure on performing mouse antithrombotic assay, see, for example,
Bostwick et al., Thromb Res 1996 Jun 15; 82(6):495-507.

Systemic thrombosis can be induced in male Swiss-Webster mice (25-40 g) by
intravenous injection of a solution consisting of 1.5 pg epinephrine and 25 pg collagen.
These agents are administered together with either a combination therapy or saline
(vehicle) in a total volume of 0.1 ml into a lateral tail vein using a 27 gauge needle.
Alternatively, a thrombosis-promoting solution can be administered intravenously as
described and a combination therapy can be delivered using any of numerous modes of
administration. As described in previous examples, any combination of a Cox-2
inhibitor and a thrombolytic agent described herein can be used. In addition, various
doses of each Cox-2 inhibitor and thrombolytic agent used in a particular experiment
should be tested in different combinations. One of ordinary skill in the art can easily
prepare such combinations.

Mice are observed for up to 15 min after administration of the challenge. Signs
of systemic thrombosis include respiratory distress, hindlimb paralysis, and death. To
determine the efficacy of a combination therapy used, the number of mice with systemic
thrombosis is noted for each dose of the combination tested and compared to the number

of mice with thrombosis that received saline (or other vehicle used in the experiment).
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Example 2
Hamster mesenteric artery thrombosis model

The experiment can be performed as essentially described in Bostwick et al.,
Thromb Res 1996 Jun 15; 82(6):495-507.

Male Golden Syrian hamsters are fasted overnight and anesthetized in
preparation for surgery. To facilitate spontaneous breathing, the trachea is intubated with
PE-100 tubing. The right femoral vein is cannulated with PE-10 tubing for
administration of a Cox-2 inhibitor and thrombolytic agent combination or vehicle, and
for administration of supplemental aﬁesthesia, as needed. A cannula (PE-50 tubing) is
placed in the right carotid artery for the continuous measurement of mean arterial blood
pressure. Body temperature is measured and maintained at 37°C with a heating pad and
lamp. A 1-1.5 cm midline incision is made in the abdomen through which a segment (2-
3 cm) of small intestine is exterirized and draped over a Lucite® pedestal. Exposed
tissue is kept moist by continuous superfusion with warm 0.9% saline. Experimental
solutions are infused into the right femoral vein at a rate of 0.2ml/min for 10 min. At4
min into the infusion, a mesenteric arterial vessel (100-200pum) located at the junction of
the intestinal wall and mesentery is severed. Bleeding is observed through a dissecting
microscope and the time to occlusive thrombus formation is recorded from the time of
the cut until cessation of bleeding. Blood is flushed away by the superfusion system, and
the waste is removed from a well surrounding the viewing pedestal by vacuum. Each
animal serves as its own control with bleeding times determined both during the infusion
of vehicle (0.9% saline) and during infusion of the combination treatment.

Repeated measurements are made by selecting sequential vessels of the same
diameter along the small intestine mesentery. Once a vessel is severed and a plug
formed, the vessel is not used for additional measurements.

As mentioned in previous examples, any combination comprising a Cox-2
inhibitor and thrombolytic agent described herein can be used. In addition, various doses
of each Cox-2 inhibitor and thrombolytic agent used in a particular experiment should be

tested in different combinations.
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‘What is Claimed:

1. A composition comprising a thrombolytic agent and a cyclooxygenase-2
selective inhibitor or a pharmaceutically acceptable salt or prodrug thereof.

2. The composition of claim 1 wherein the cyclooxygenase-2 selective
inhibitor comprises a chromene compound.

3. The composition of claim 2 wherein the chromene compound is a
benzopyran or substituted benzopyran analog.

4. The composition of claim 3 wherein the benzopyran or substituted
benzopyran analog is selected from the group consisting of benzothiopyrans,

dihydroquinolines and dihydronaphthalenes.

5. The composition of claim 1 wherein the cyclooxygenase-2 selective

inhibitor comprises a tricyclic compound.

6. The composition of claim 5 wherein the tricyclic compound comprises a

benzenesulfonamide or methylsulfonylbenzene.

7. The composition of claim 1 wherein the cyclooxygenase-2 selective

inhibitor comprises a phenyl acetic acid derivative.

8. The composition of claim 1 wherein the cyclooxygenase-2 selective

inhibitor comprises:

OH O N
/4‘3\
N N© g CH,
H
N
TN

S CH,

o/ %o

or pharmaceutically acceptable salt or prodrug thereof.

9. The composition of claim 1 wherein the cyclooxygenase-2 selective

inhibitor comprises:
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or a pharmaceutically acceptable salt or prodrug thereof.

10.  The composition of claim 1 wherein the cyclooxygenase-2 selective

inhibitor comprises a compound of the formula:

m

RS

wherein n is an integer whichis 0, 1, 2, 3 or 4;
wherein G is O, S or NR?;
5 wherein R? is alkyl;
wherein R' is selected from the group consisting of H and aryl;
wherein R? is selected from the group consisting of carboxyl, aminocarbonyl,
alkylsulfonylaminocarbonyl and alkoxycarbonyl;
wherein R® is selected from the group consisting of haloalkyl, alkyl, aralkyl,

10 cycloalkyl and aryl optionally substituted with one or more radicals selected from

alkylthio, nitro and alkylsulfonyl; and

wherein each R*is independently selected from the group consisting of H, halo,
alkyl, aralkyl, alkoxy, aryloxy, heteroaryloxy, aralkyloxy, heteroaralkyloxy, haloalkyl,
haloalkoxy, alkylamino, arylamino, aralkylamino, heteroarylamino,

15  heteroarylalkylamino, nitro, amino, aminosulfonyl, alkylaminosulfonyl,
arylaminosulfonyl, heteroarylaminosulfonyl, aralkylaminosulfonyl,
heteroaralkylaminosulfonyl, heterocyclosulfonyl, alkylsulfonyl, hydroxyarylcarbonyl,
nitroaryl, optionally substituted aryl, optionally substituted heteroaryl, aralkylcarbonyl,

heteroarylcarbonyl, arylcarbonyl, aminocarbonyl, and alkylcarbonyl;
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20 wherein R* together with the carbon atoms to which it is attached and the
remainder of ring E forms a naphthyl radical; ‘

or a pharmaceutically acceptable salt or an isomer or a prodrug thereof.

11.  The composition of claim 10, wherein:
n is an integer which is 0, 1, 2, 3 or 4;

Gis O, S or NR%

Rlis H;

5 R® is alkyl;

R?is selected from the group consisting of carboxyl, aminocarbonyl,
alkylsulfonylaminocarbonyl and alkoxycarbonyl;

R®is selected from the group consisting of haloalkyl, alkyl, aralkyl, cycloalkyl
and aryl, wherein haloalkyl, alkyl, aralkyl, cycloalkyl, and aryl each is independently

10  optionally substituted with one or more radicals selected from the group consisting of
alkylthio, nitro and alkylsulfonyl; and

each R*is independently selected from the group consisting of hydrido, halo,
alkyl, aralkyl, alkoxy, aryloxy, heteroaryloxy, aralkyloxy, heteroaralkyloxy, haloalkyl,
haloalkoxy, alkylamino, arylamino, aralkylamino, heteroarylamino,

15  heteroarylalkylamino, nitro, amino, aminosulfonyl, alkylaminosulfonyl,
arylaminosulfonyl, heteroarylaminosulfonyl, aralkylaminosulfonyl,
heteroaralkylaminosulfonyl, heterocyclosulfonyl, alkylsulfonyl, optionally substituted
aryl, optionally substituted heteroaryl, aralkylcarbonyl, heteroarylcarbonyl, arylcarbonyl,
aminocarbonyl, and alkylcarbonyl; or wherein R* together with ring E forms a naphthyl

20  radical.

12. The composition of claim 10, wherein:
n is an integer which is 0, 1, 2, 3 or 4;
G is oxygen or sulfur;
R'isH;
5 R*is carboxyl, lower alkyl, lower aralkyl or lower alkoxycarbonyl;

R’ is lower haloalkyl, lower cycloalkyl or phenyl; and
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each R*isH, halo, lower alkyl, lower alkoxy, lower haloalkyl, lower haloalkoxy,
lower alkylamino, nitro, amino, aminosulfonyl, lower alkylaminosulfonyl, 5-membered
heteroarylalkylaminosulfonyl, 6-membered heteroarylalkylaminosulfonyl, lower
10 aralkylaminosulfonyl, 5-membered nitrogen-containing heterocyclosulfonyl, 6-
membered-nitrogen containing heterocyclosulfonyl, lower alkylsulfonyl, optionally
substituted phenyl, lower aralkylcarbonyl, or lower alkylcarbonyl; or
wherein R* together with the carbon atoms to which it is attached and the

remainder of ring E forms a naphthyl radical.

13, The composition of claim 10, wherein:

R?is carboxyl;

R?is lower haloalkyl; and

each R*is H, halo, lower alkyl, lower haloalkyl, lower haloalkoxy, lower

5  alkylamino, amino, aminosulfonyl, lower alkylaminosulfonyl, 5-membered

heteroarylalkylaminosulfonyl, 6-memberéd heteroarylalkylaminosulfonyl, lower
aralkylaminosulfonyl, lower alkylsulfonyl, 6-membered nitrogen-containing
heterocyclosulfonyl, optionally substituted phenyl, lower aralkylcarbonyl, or lower
alkylcarbonyl; or wherein R* together with ring E forms a naphthyl radical.

14.  The composition of claim 10, wherein:

n is an integer whichis 0, 1,2, 3 or 4;

R’is fluoromethyl, chloromethyl, dichloromethyl, trichloromethyl,
pentafluoroethyl, heptafluoropropyl, difluoroethyl, difluoropropyl, dichloroethyl,

5  dichloropropyl, diﬂuoromethyi, or trifluoromethyl; and

each R*is H, chloro, fluoro, bromo, iodo, methyl, ethyl, isopropyl, tert-butyl,
butyl, isobutyl, pentyl, hexyl, methoxy, ethoxy, isopropyloxy, tertbutyloxy,
trifluoromethyl, difluoromethyl, trifluoromethoxy, amino, N,N-dimethylamino, N,N-
diethylamino, N-phenylmethylaminosulfonyl, N-phenylethylaminosulfonyl, N-(2-

10 furylmethyl)aminosulfonyl, nitro, N,N-dimethylaminosulfonyl, aminosulfonyl, N-
methylaminosulfonyl, N-ethylsulfonyl, 2,2-dimethylethylaminosulfonyl, N,N-
dimethylaminosulfonyl, N-(2-methylpropyl)aminosulfonyl, N-morpholinosulfonyl,
methylsulfonyl, benzylcarbonyl, 2,2-dimethylpropylcarbonyl, phenylacetyl or phenyl; or
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wherein R* together with the carbon atoms to which it is attached and the remainder of

15  ring E forms a naphthyl radical.

15.  The composition of claim 10 wherein the cyclooxygenase-2 selective

inhibitor comprises a compound of the formula:

RS

R CO.H
X
(Ia)

R" G R®

R12

G is oxygen or sulfur;
5 R is trifluoromethyl or pentafluoroethyl;

R’ is H, chloro, or fluoro;

R'%is H, chloro, bromo, fluoro, iodo, methyl, tert-butyl, triftuoromethoxy,
methoxy, benzylcarbonyl, dimethylaminosulfonyl, isopropylaminosulfonyl,
methylaminosulfonyl, benzylaminosulfonyl, phenylethylaminosulfonyl,

10  methylpropylaminosulfonyl, methylsulfonyl, or morpholinosulfonyl;

R"isH, methyl, ethyl, isopropyl, tert-butyl, chloro, methoxy, diethylamino, or
phenyl; and

R'is H, chloro, bromo, fluoro, methyl, ethyl, tert-butyl, methoxy, or phenyl

16.  The composition of claim 10 wherein the cyclooxygenase-2 selective
inhibitor, pharmaceutically acceptable salt, isornér or prodrug thereof is selected from the
group consisting of:
6-chloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid; .

5  6-chloro-7-methyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
8-(1-methylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-chloro-7-(1,1-dimethylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-chloro-8-(1-methylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
2-trifluoromethyl-3H-naphthopyran-3-carboxylic acid ;
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7-(1,1-dimethylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-bromo-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
8-chloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-trifluoromethoxy-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid,
5,7-dichloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
8-phenyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
7,8-dimethyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6,8-bis(dimethylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
7-(1-methylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
7-phenyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-chloro-7-ethyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-chloro-8-ethyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-chloro-7-phenyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid,;
6,7-dichloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6,8-dichloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
2-trifluoromethyl-3H-naptho[2,1-b]pyran-3-carboxylic acid,
6-chloro-8-methyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid,
8-chloro-6-methyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid,;
8-chloro-6-methoxy-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-bromo-8-chloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
8-bromo-6-fluoro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
8-bromo-6-methyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid,;
8-bromo-5-fluoro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-chloro-8-fluoro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid,;
6-bromo-8-methoxy-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-[[(phenylmethyl)amino]sulfonyl]-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic
acid;
6-[(dimethylamino)sulfonyl]-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-[(methylamino)sulfonyl]-2-trifluoromethyl-2H- 1-benzopyran-3-carboxylic acid;
6-[(4-morpholino)sulfonyl]-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-[(1,1-dimethylethyl)aminosulfonyl]-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic

acid;
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6-[(2-methylpropyl)aminosulfonyl]-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic
acid;
6-methylsulfonyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
8-chloro-6-[[(phenylmethyl)amino}sulfonyl]-2-trifluoromethyl-2H-1-benzopyran-3-
carboxylic acid,;
6-phenylacetyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6,8-dibromo-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid,
8-chloro-5,6-dimethyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6,8-dichloro-(5)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-benzylsulfonyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-[[N-(2-furylmethyl)amino}sulfonyl]-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic
acid;
6-[[N-(2-phenylethyl)amino]sulfonyl]-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic
acid;
6-iodo-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
7-(1,1-dimethylethyl)-2-pentafluoroethyl-2H-1-benzopyran-3-carboxylic acid; and
6-chloro-2-trifluoromethyl-2H-1-benzothiopyran-3-carboxylic acid.

17.  The composition of claim 10 wherein the cyclooxygenase-2 selective
inhibitor, pharmaceutically acceptable salt or prodrug thereof is selected from the group

consisting of formulas:

a)

O,N

6-Nitro-2-trifluoromethyl-2H-1
-benzopyran-3-carboxylic acid

b)
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cl

0 CF,4
CH,

6-Chloro-8-methyl-2-trifluoromethyl
-2H-1-benzopyran-3-carboxylic acid

c)

c1
~ oH

0 CF,

((8)-6-Chloro-7-(1,1l-dimethylethyl) -2- (trifluo
romethyl-2H-1-benzopyran-3-carboxylic acid

d)

0
O A ou
0" cr,

2~Trifluoromethyl-2H~-naphtho[2,3-b]
pyran-3-carboxylic acid

o
0,N c1
o 07 TCF,

6-Chloro-7- (4-nitrophenoxy) -2- (trifluoromethyl) -2H-1-
benzopyran-3-carboxylic acid
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Cl

o CFs
c1

((S)=-6,8-Dichloro-2- (trifluoromethyl) -
2H-1-benzopyran-3-carboxylic acid
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O.
c1
N OH
0 CF,

6-Chloro-2- (trifluoromethyl) -4-phenyl-2H-
1l-benzopyran-3-carboxylic acid

o o
HO 0 CF,

6- (4-Hydroxybenzoyl) -2- (trifluoromethyl)
-2H-1-benzopyran-3-carboxylic acid

o
s
s CF,

2- (Trifluoromethyl) -6- [ {trifluoromethyl) thio]
-2H-1l-benzothiopyran-3-carboxylic acid

0
c1
N oH
s cr,
Cl

6,8-Dichloro-2-trifluoromethyl-2H-1-
benzothiopyran-3-carboxylic acid

g)

h)

)
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k)

6-(1,1~-Dimethylethyl)-2- (trifluoromethyl)
-2H-1-benzothiopyran-3-carboxylic acid

D

F N© cF

6,7-Difluoro-1,2-dihydro-2- (trifluoro
methyl)-3-quinolinecarboxylic acid

m)

Cl

6-Chloro-1,2-dihydro-1-methyl-2- (trifluoro

methyl) -3-quinolinecarboxylic acid

Cl

6-Chloro-2- (trifluoromethyl) -1, 2-dihydro
[1,8]naphthyridine-3-carboxylic acid
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15

Cl

CFy

a4

({S)-6-Chloro-1,2-dihydro-2-(trifluoro
methyl)-3-quinolinecarboxylic acid

and any combination thereof.

18.  The composition of claim 1 wherein the cyclooxygenase inhibitor

comprises a composition of the formula:

O\\s e

RZ// \1:::::L\
1
R
A/

I
R3

wherein A is selected from the group consisting of partially unsaturated or
unsaturated heterocyclyl and partially unsaturated or unsaturated carbocyclic
rings;

wherein R! is selected from the group consisting of heterocyclyl,
cycloalkyl, cycloalkenyl and aryl, wherein R1 is optionally substituted at a
substitutable position with one or more radicals selected from alkyl, haloalkyl,
cyano, carboxyl, alkoxycarbonyl, hydroxyl, hydroxyalkyl, haloalkoxy, amino,
alkylamino, arylamino, nitro, alkoxyalkyl, alkylsulfinyl, halo, alkoxy and
alkylthio;

wherein R2 is selected from the group consisting of methyl or amino; and

wherein R3 is selected from the group consisting of a radical selected from H,
halo, alkyl, alkenyl, alkynyl, oxo, cyano, carboxyl, cyanoalkyl, heterocyclyloxy,
alkyloxy, alkylthio, alkylcarbonyl, cycloalkyl, aryl, haloalkyl, heterocyclyl, cycloalkenyl,
aralkyl, heterocyclylalkyl, acyl, alkylthioalkyl, hydroxyalkyl, alkoxycarbonyl,
arylcarbonyl, aralkylcarbonyl, aralkenyl, alkoxyalkyl, arylthioalkyl, aryloxyalkyl,
aralkylthioalkyl, aralkoxyalkyl, alkoxyaralkoxyalkyl, alkoxycarbonylalkyl,

aminocarbonyl, aminocarbonylalkyl, alkylaminocarbonyl, N- arylaminocarbonyl, N-
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alkyl-N-arylaminocarbonyl, alkylaminocarbonylalkyl, carboxyalkyl, alkylamino, N-

arylamino, N-aralkylamino, N-alkyl-N-aralkylamino, N-alkyl-N-arylamino, aminoalkyl,
alkylaminoalkyl, N-arylaminoalkyl, N-aralkylaminoalkyl, N-alkyl-N-aralkylaminoalkyl,
N-alkyl-N-arylaminoalkyl, aryloxy, aralkoxy, arylthio, aralkylthio, alkylsulfinyl,

alkylsulfonyl, aminosulfonyl, alkylaminosulfonyl, N-arylaminosulfonyl, arylsulfonyl, N-

alkyl-N-arylaminosulfonyl;

or a pharmaceutically acceptable salt or prodrug thereof.

19.  The composition of claim 1 wherein the cyclooxygenase-2 selective inhibitor

pharmaceutically acceptable salt or prodrug thereof is selected from the group consisting

of:
a)
o, 0
7
>\s/ CH,
N
I\
N
CF,
b)
O AP
_s
I\
H,C o’
c)

F
oL 0O
A\
P OCH,
N
/
N

\

AN

CHF,
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d)
o P
P
o (o}
e)
O\\s//o CH
H, o F | 3
N N
/N
N
cy
1y
O\\s e
e
H,N
0] Y N
CH,
and any combination thereof.
20.  The composition of claim 1 wherein the cyclooxygenase-2 selective

mhibitor or a pharmaceutically acceptable salt or prodrug thereof is selected from the

group consisting of:
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a)

o
0,N
| \CEYI\OH
0 CF,

6-Nitro-2-trifluoromethyl-2H-1
-benzopyran-3-carboxylic acid

)
c1
A OH
o CF,
CH,

6-Chloro-8-methyl-2-trifluoromethyl
-2H-1-benzopyran-3-carboxylic acid

0
cl
\ oH
0 CF,

((8)-6-Chloro-7-(1,1-dimethylethyl) -2~ (trifluo
romethyl-2H-1-benzopyran-3-carboxylic acid

o
“ijiﬂ\o}l
(o CFy

2-Trifluoromethyl-2H-naphtho[2, 3-b]
pyran-3-carboxylic acid

b)

¢)

d)
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o

O,N c1

Z\Q\MOH
o 07 “CF,

6-Chloro-7- (4-nitrophenoxy) -2- (trifluoromethyl) -2H-1-
benzopyran-3-carboxylic acid

Cl

o CF,
cl

((S)-6,8-Dichloro-2- (trifluoromethyl) -
2H-1-benzopyran-3-carboxylic acid

X oH

g)
0
c1

o CF,

6-Chloro-2- (trifluoromethyl) -4-phenyl-2H-
1-benzopyran-3-carboxylic acid

h)

HO 0 CF,

6~ (4-Hydroxybenzoyl) -2- (trifluoromethyl)
-2H-1-benzopyran-3-carboxylic acid
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s CF,

2- (Trifluoromethyl) -6- [ (trifluoromethyl)thio}
-2H-1-benzothiopyran-3-carboxylic acid

)]
a1
N ot

Cl

6,8-Dichloro-2-trifluoromethyl-2H-1-
benzothiopyran-3-carboxylic acid

k)

S CF,

6-(1,1-Dimethylethyl)-2- (trifluoromethyl)
-2H-1-benzothiopyran-3-carboxylic acid

)

F CF,4

jeat=4

6,7-Difluoro-1,2-dihydro-2- (trifluoro
methyl) -3~quinolinecarboxylic acid
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c1
N on

N CF,

|

CH,

6-Chloro-1,2-dihydro-1-methyl-2- (trifluoro
methyl) -3-quinolinecarboxylic acid

Cl N N o

6-Chloro-2- (trifluoromethyl) -1, 2-dihydro
[1,8]lnaphthyridine-3-carboxylic acid

cl
N CF
H 3

((8)-6-Chloro-1,2-dihydro-2- (trifluoro
methyl) -3-guinolinecarboxylic acid

p)

°N

O
Vi
S/ CH3
N
I\
LN
CF,4

\ 7
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Q
O\ //O
/S
Y
HyC o’
1)
F
(0] Q
>\s// OCHj
o)
N
I\
N
CHF,
5)
O\ /O
/S
O e
0
[®)
t)
O\S/o CH
H3C/ F | 3
N N
/N
N
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)
O\ //O
S
H,N
0] Y N
CH,
V)
O\\S/O
o}
/N
H,¢” o
W)
F
(0]
HO, o
><v B v
P N
0,5M &

5 and any combination thereof.

21. The composition of claim 1 wherein the cyclooxygenase-2 selective inhibitor
comprises:

O\\ //O

%
/N
me” o !

or a pharmaceutically acceptable salt or prodrug thereof.
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22.  The composition of claim 1 wherein the cyclooxygenase-2 selective

inhibitor comprises:
F
0
HO, o
)< F

0,5M &

or a pharmaceutically acceptable salt or prodrug thereof.

23.  The composition of claim 1 wherein the cyclooxygenase—2 selective
inhibitor comprises 4-[4-(methyl)-sulfonyl)phenyl]-3-phenyl-2(5H)-furanone, or a
pharmaceutically acceptable salt or prodrug thereof.

24.  The composition of claim 1 wherein the cyclooxygenase—2 selective
inhibitor comprises, 4-(5-methyl-3-phenyl-4-isoxazolyl), or a pharmaceutically

acceptable salt or prodrug thereof.

25.  The composition of claim 1 wherein the cyclooxygenase—2 selective
inhibitor comprises, 2-(6-methylpyrid-3-yl)-3-(4-methylsulfonylphenyl)-5-

chloropyridine, or a pharmaceutically acceptable salt or prodrug thereof.

26.  The composition of claim 1 wherein the cyclooxygenase-2 selective
inhibitor comprises, 4-[5-(4-methylphenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl], or a
pharmaceutically acceptable salt or prodrug thereof.

27.  The composition of claim 1 wherein the cyclooxygenase—2 selective

inhibitor comprises, N-[[4-(5-methyl-3-phenyl-4-isoxazolyl)phenyl]sulfonyl], or a
pharmaceutically acceptable salt or prodrug thereof.
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28.  The composition of claim 1 wherein the cyclooxygenase-2 selective
inhibitor comprises, 4-[5-(3-fluoro-4-methoxyphenyl)-3-difluoromethyl)-1H-pyrazol-1-

yl]benzenesulfonamide, or a pharmaceutically acceptable salt or prodrug thereof.

29.  The composition of claim 1 wherein the cyclooxygenase—2 selective
inhibitor comprises, (S)-6,8-dichloro-2-(trifluoromethyl)-2H-1-benzopyran-3-carboxylic
acid, or a pharmaceutically acceptable salt or prodrug thereof.

30.  The composition of claim 1 wherein the cyclooxygenase-2 selective
inhibitor comprises, 2-(3,4-difluorophenyl)-4-(3-hydroxy-3-methylbutoxy)-5-{4-
(methylsulfonyl)phenyl]-3(2H)-pyridzainone, or a pharmaceutically acceptable salt or
prodrug thereof.

31.  The composition of claim 1 wherein the cyclooxygenase—2 selective

inhibitor comprises a compound of the formula:

R'6 o)
OH
NH
(1
R17 R21
R18 R2Cl
R19
wherein:
R!® is methyl or ethyl;

R is chloro or fluoro;
R'® is hydrogen or fluoro;
RY is hydrogen, fluoro, chloro, methyl, ethyl, methoxy, ethoxy or hydroxy;
R* is hydrogen or fluoro;
R*! is chloro, fluoro, trifluoromethyl or methyl,
provided that R', R'®, R™ and R? are not all fluoro when R'% is ethyl and R is H; or an

isomer, a pharmaceutically acceptable salt, ester, or prodrug thereof.
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32.  The composition of claim 31 wherein:
RS is ethyl;
R! and R" are chloro;
R'® and R are hydrogen; and
5 and R*' is methyl.

33.  The composition of claim 31 wherein:
R'S is methyl;

R is fluoro;

R, R and R* are hydrogen; and

5 R* is chloro.

34.  The composition of claim 1 wherein the cyclooxygenase—2 selective

inhibitor comprises a compound of the formula:

R22 X
X

| av)

A

R
R
wherein:
XisOorS;
10 J is a carbocycle or a heterocycle;

R* is NHSO,CH; or F;

R? is H, NO;, or F; and
R* is H, NHSO,CHs, or (SO;CH;)CeHy;

or an isomer, a pharmaceutically acceptable salt, an ester, or a prodrug thereof.
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35.  The composition of claim 1 wherein the cyclooxygenase—2 selective

inhibitor comprises a compound of the formula:

wherein:

T and M independently are phenyl, naphthyl, a radical derived from a heterocycle
comprising 5 to 6 members and possessing from 1 to 4 heteroatoms, or a radical derived
from a saturated hydrocarbon ring having from 3 to 7 carbon atoms;

QL Q% Lor L? are independently hydrogen, halogen, lower alkyl having from 1
to 6 carbon atoms, trifluoromethyl, or lower methoxy having from 1 to 6 carbon atoms;
and

at least one of Q', Q% L' or L* is in the para position and is —-S(O),~R, wherein n
1s 0, 1, or 2 and R is a lower alkyl radical having 1 to 6 carbon atoms or a lower
haloalkyl radical having from 1 to 6 carbon atoms, or an —SO;NHj; or,

Q! and Q? are methylenedioxy; or

L' and L? are methylenedioxy; and

R, R?® R¥, and R?® are independently hydrogen, halogen, lower alkyl radical
having from 1 to 6 carbon atoms, lower haloalkyl radical having from 1 to 6 carbon
atoms, or an aromatic radical selected from the group consisting of phenyl, naphthyl,
thienyl, furyl and pyridyl; or,

R® and R® are O; or,

R?*" and R?® are O; or,

R®, R?®, together with the carbon atom to which they are attached, form a

saturated hydrocarbon ring having from 3 to 7 carbon atoms; or,
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RY R%®, together with the carbon atom to which they are attached, form a
saturated hydrocarbon ring having from 3 to 7 carbon atoms;

or an isomer, a pharmaceutically acceptable salt, an ester, or a prodrug thereof.

36.  The composition of claim 1 wherein the cyclooxygenase-2 selective
inhibitor, pharmaceutically acceptable salt, isomer, or prodrug thereof is selected from
the group consisting of:
3-[(3-Chloro-phenyl)-(4-methanesulfonyl-phenyl)-methylene]-dihydro-furan-2-one;
8-acetyl-3-(4-fluorophenyl)-2-(4-methylsulfonyl)phenyl-imidazo(1,2-a);
5,5-dimethyl-4-(4-methylsulfonyl)phenyl-3-phenyl-2-(5H)-furanone ;
5-(4-fluorophenyl)-1-[4-(methylsulfonyl)phenyl}-3-(triftuoromethyl)pyrazole;
4-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyl]-1 -phen§1-3 -(trifluoromethyl)pyrazole;
4-(5-(4-chlorophenyl)-3-(4-methoxyphenyl)-1H-pyrazol-1-yl)benzenesulfonamide;
4-(3,5-bis(4-methylphenyl)-1 H-pyrazol-1-yl)benzenesulfonamide;
4-(5-(4-chlorophenyl)-3-phenyl-1H-pyrazol-1-yl)benzenesulfonamide;
4-(3,5-bis(4-methoxyphenyl)-1H-pyrazol-1-yl)benzenesulfonamide;
4-(5-(4-chlorophenyl)-3-(4-methylphenyl)-1H-pyrazol-1-yl)benzenesulfonamide;
4-(5-(4-chlorophenyl)-3-(4-nitrophenyl)-1 H-pyrazol-1-yl)benzenesulfonamide;
4-(5~(4-chlorophenyl)-3-(5-chloro-2-thienyl)-1H-pyrazol-1-yl)benzenesulfonamide;
4-(4-chloro-3,5-diphenyl-1H-pyrazol-1-yl)benzenesulfonamide;
4-[5-(4-chlorophenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl]benzenesulfonamide;
4-[5-phenyl-3-(trifluoromethyl)-1H-pyrazol-1-ylJbenzenesulfonamide;
4-[5-(4-fluorophenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl Jbenzenesulfonamide;
4-[5-(4-methoxyphenyl)-3-(trifluoromethyl)-1H-pyrazol-1-ylJbenzenesulfonamide;
4-[5-(4-chlorophenyl)-3-(difluoromethyl)-1H-pyrazol-1-yl[benzenesulfonamide;
4-[5-(4-methylphenyl)-3-(trifluoromethyl)-1H-pyrazol-1-ylJbenzenesulfonamide;
4-[4-chloro-5-(4-chlorophenyl)-3-(trifluoromethyl)-1H-pyrazol-1-
yl]benzenesulfonamide;
4-[3-(difluoromethyl)-5-(4-methylphenyl)-1H-pyrazol-1-yl]benzenesulfonamide;
4-[3-(difluoromethyl)-5-phenyl-1H-pyrazol-1-yl]benzenesulfonamide;
4-[3~(difluoromethy1)-5-(4-methoxyphenyl)-1H-pyrazol-1-ylJbenzenesulfonamide;
4-[3-cyano-5-(4-fluorophenyl)-1H-pyrazol-1-ylJbenzenesulfonamide;
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4-[3-(difluoromethyl)-5-(3-fluoro-4-methoxyphenyl)-1 H—pyrézol— 1-
yl]benzenesulfonamide;
4-[5-(3-fluoro-4-methoxyphenyl)-3-(trifluoromethyl)-1H-pyrazol-1-
yl]benzenesulfonamide;

4-[4-chloro-5-phenyl-1H-pyrazol-1-yl|benzenesulfonamide;
4-[5-(4-chlorophenyl)-3-(hydroxymethyl)-1H-pyrazol-1-yl]benzenesulfonamide;
4-[5-(4-(N,N-dimethylamino)phenyl)-3-(trifluoromethyl)-1H-pyrazol-1-
yl]benzenesulfonamide;

5-(4-fluorophenyl)-6-[4-(methylsulfonyl)phenyl}spiro[2.4 Jhept-5-ene;
4-[6-(4-fluorophenyl)spiro[2.4]hept-5-en-5-yl]benzenesulfonamide;
6-(4-fluorophenyl)-7-[4-(methylsulfonyl)phenyl]spiro[3.4]oct-6-ene;
5-(3-chloro-4-methoxyphenyl)-6-[4-(methylsulfonyl)phenyl]spiro[2.4 |hept-5-ene;
4-[6-(3-chloro-4-methoxyphenyl)spiro[2.4]hept-5-en-5-yl Jbenzenesulfonamide;
5-(3,5-dichloro-4-methoxyphenyl)-6-[4-(methylsulfonyl)phenyl]spiro[2.4]hept-5-ene;
5-(3-chloro-4-fluorophenyl)-6-[4-(methylsulfonyl)phenyl]spiro[2.4]hept-5-ene ;
4-[6-(3,4-dichlorophenyl)spiro[2.4]hept-5-en-5-yl Jbenzenesulfonamide;
2-(3-chloro-4-fluorophenyl)-4-(4-fluorophenyl)-5-(4-methylsulfonylphenyl)thiazole;
2-(2-chlorophenyl)-4-(4-fluoropheny!)-5-(4-methylsulfonylphenyl)thiazole;
5-(4-fluorophenyl)-4-(4-methylsulfonylphenyl)-2-methylthiazole;
4-(4-fluorophenyl)-5-(4-methylsulfonylphenyl)-2-trifluoromethylthiazole;
4-(4-fluorophenyl)-5-(4-methylsulfonylphenyl)-2-(2-thienyl)thiazole;
4-(4-fluorophenyl)-5-(4-methylsulfonylphenyl)-2-benzylaminothiazole;
4-(4-fluorophenyl)-5-(4-methylsulfonylphenyl)-2-(1-propylamino)thiazole;
2-[(3,5-dichlorophenoxy)methyl)-4-(4-fluorophenyl)-5-[4-
(methylsulfonyl)phenyl]thiazole;
5-(4-fluorophenyl)-4-(4-methylsulfonylphenyl)-2-trifluoromethylthiazole;
1-methylsulfonyl-4-[1,1-dimethyl-4-(4-fluorophenyl)cyclopenta-2,4-dien-3-yl]benzene;
4-[4-(4-fluorophenyl)-1,1-dimethylcyclopenta-2,4-dien-3-yl]benzenesulfonamide;
5-(4-fluorophenyl)-6-[4-(methylsulfonyl)phenyl]spiro[2.4 hepta-4,6-diene;
4-[6-(4-fluorophenyl)spiro[2.4 hepta-4,6-dien-5-ylJbenzenesulfonamide;
6-(4-fluorophenyl)-2-methoxy-5-[4-(methylsulfonyl)phenyl]-pyridine-3-carbonitrile;
2-bromo-6-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyl]-pyridine-3-carbonitrile;
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6-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyl]-2-phenyl-pyridine-3-carbonitrile;
4-[2-(4-methylpyridin-2-yl)-4-(trifluoromethyl)-1 H-imidazol-1-yl]benzenesulfonamide;
4-[2~(5-methylpyridin-3-yl)-4-(trifluoromethyl)-1 H-imidazol-1-yl]benzenesul fonamide;
4-[2-(2-methylpyridin-3-yl)-4-(trifluoromethyl)-1H-imidazol-1-ylJbenzenesulfonamide;
3-[1-[4-(methylsulfonyl)phenyl]-4-(trifluoromethyl)- 1 H-imidazol-2-yl]pyridine;
2-[1-[4-(methylsulfonyl)phenyl-4-(trifluoromethyl)-1H-imidazol-2-yl]pyridine;
2-methyl-4-[ 1-[4-(methytsulfonyl)phenyl-4-(trifluoromethyl)- 1 H-imidazol-2-yl]pyridine;
2-methyl-6-[1-[4-(methylsulfonyl)phenyl-4-(trifluoromethyl)-1H-imidazol-2-yl]pyridine;
4-[2~(6-methylpyridin-3-yl)-4-(trifluoromethyl)-1H-imidazol-1-yl]benzenesulfonamide;
2-(3,4-difluorophenyl)-1-[4-(methylsulfonyl)phenyl]-4-(trifluoromethyl)-1H-imidazole;
4-[2~(4-methylphenyl)-4-(trifluoromethyl)-1 H-imidazol-1-yl[benzenesulfonamide;
2-(4-chlorophenyl)-1-[4-(methylsulfonyl)phenyl]-4-methyl-1H-imidazole;
2-(4-chlorophenyl)-1-[4-(methylsulfonyl)phenyl]-4-phenyl-1H-imidazole;
2-(4-chlorophenyl)-4-(4-fluorophenyl)-1-[4-(methylsulfonyl)phenyl]-1H-imidazole;
2-(3-fluoro-4-methoxyphenyl)-1-[4-(methylsulfonyl)phenyl-4-(trifluoromethyl)-1H-
imidazole;

1-[4-(methylsulfonyl)phenyl]-2-phenyl-4-trifluoromethyl-1H-imidazole;
2-(4-methylphenyl)-1-[4-(methylsulfonyl)phenyl}-4-trifluoromethyl-1H-imidazole;
4-[2-(3-chloro-4-methylphenyl)-4-(trifluoromethyl)-1H-imidazol-1-
yl]benzenesulfonamide;
2-(3-fluoro-5-methylphenyl)-1-[4-(methylsulfonyl)phenyl]-4-(trifluoromethyl)- 1 H-
imidazole;

4-[2~(3-fluoro-5-methylphenyl)-4-(trifluoromethyl)-1H-imidazol-1-
yl]benzenesulfonamide;
2-(3-methylphenyl)-1-{4-(methylsulfonyl)phenyl]-4-trifluoromethyl-1H-imidazole;
4-[2-(3-methylphenyl)-4-trifluoromethyl-1H-imidazol-1-yl]benzenesulfonamide;
1-[4-(methylsulfonyl)phenyl]-2~(3-chlorophenyl)-4-trifluoromethyl-1H-imidazole;
4-[2-(3-chlorophenyl)-4-trifluoromethyl-1H-imidazol-1-yl]benzenesulfonamide;
4-[2-phenyl-4-trifluoromethyl-1H-imidazol-1-yl]Jbenzenesulfonamide;
4-[2-(4-methoxy-3-chlorophenyl)-4-trifluoromethyl-1H-imidazol-1-

yl]benzenesulfonamide;
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1-allyl-4-(4-fluorophenyl)-3-[4-(methylsulfonyl)phenyl]-5-(trifluoromethyl)-1H-
pyrazole;
4-[1-ethyl-4-(4-fluorophenyl)-5-(trifluoromethyl)-1H-pyrazol-3-yl]benzenesulfonamide;
N-phenyl-[4-(4-fluorophenyl)-3-[4-(methylsulfonyl)phenyl]-5-(trifluoromethyl)-1H-
pyrazol-1-yl]acetamide;

ethyl [4-(4-fluorophenyl)-3-[4-(methylsulfonyl)phenyl]-5-(trifluoromethyl)-1H-pyrazol-
1-yl]acetate;
4-(4-fluorophenyl)-3-[4-(methylsulfonyl)phenyl]-1-(2-phenylethyl)-1H-pyrazole;
4-(4-fluorophenyl)-3-[4-(methylsulfonyl)phenyl]-1-(2-phenylethyl)-5-
(trifluoromethyl)pyrazole;
1-ethyl-4-(4-fluorophenyl)-3-[4-(methylsulfonyl)phenyl]-5-(trifluoromethyl)-1 H-
pyrazole;
5-(4-fluorophenyl)-4-(4-methylsulfonylphenyl)-2-trifluoromethyl-1H-imidazole;
4-[4-(methylsulfonyl)phenyl]-5-(2-thiophenyl)-2-(trifluoromethyl)-1H-imidazole;
5-(4-fluorophenyl)-2-methoxy-4-[4-(methylsulfonyl)phenyl]-6-
(trifluvoromethyl)pyridine;
2-ethoxy-5-(4-fluorophenyl)-4-[4-(methylsulfonyl)phenyl]-6-(trifluoromethyl)pyridine;
5-(4-fluorophenyl)-4-[4-(methylsulfonyl)phenyl}-2-(2-propynyloxy)-6-
(trifluoromethyl)pyridine;
2-bromo-5-(4-fluorophenyl)-4-[4-(methylsulfonyl)phenyl]-6-(trifluoromethyl)pyridine;
4-[2~(3-chloro-4-methoxyphenyl)-4,5-difluorophenyl]benzenesulfonamide;
1-(4-fluorophenyl)-2-[4-(methylsulfonyl)phenyl]benzene;
5-difluoromethyl-4-(4-methylsulfonylphenyl)-3-phenylisoxazole;
4-[3-ethyl-5-phenylisoxazol-4-yl]benzenesulfonamide;
4-[5-difluoromethyl-3-phenylisoxazol-4-yljbenzenesulfonamide;
4-[5-hydroxymethyl-3-phenylisoxazol-4-yl]benzenesulfonamide;
4-[5-methyl-3-phenyl-isoxazol-4-yl]benzenesulfonamide;
1-[2-(4-fluorophenyl)cyclopenten-1-yl1]-4-(methylsulfonyl)benzene;
1-[2~(4-fluoro-2-methylphenyl)cyclopenten-1-yl]-4-(methylsulfonyl)benzene;
1-[2~(4-chlorophenyl)cyclopenten-1-yl]-4-(methylsulfonyl)benzene;
1-[2~(2,4-dichlorophenyl)cyclopenten-1-yl]-4-(methylsulfonyl)benzene;
1-[2-(4-triflucromethylphenyl)cyclopenten-1-y1]-4-(methylsulfonyl)benzene;
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1-[2-(4-methylthiophenyl)cyclopenten-1-yl}-4-(methylsulfonyl)benzene;
1-[2-(4-fluorophenyl)-4,4-dimethylcyclopenten-1-y1]-4-(methylsulfonyl)benzene;
4-[2-(4-fluorophenyl)-4,4-dimethylcyclopenten-1-yllbenzenesulfonamide;
1-[2-(4-chlorophenyl)-4,4-dimethylcyclopenten-1-yl}-4-(methylsulfonyl)benzene;
4-[2-(4-chlorophenyl)-4,4-dimethylcyclopenten-1-ylJbenzenesulfonamide;
4-[2~(4-fluorophenyl)cyclopenten-1-yl]benzenesulfonamide;
4-[2-(4-chlorophenyl)cyclopenten-1-yl]benzenesulfonamide;

- 1-[2-(4-methoxyphenyl)cyclopenten-1-y1]-4-(methylsulfonyl)benzene;

1-[2-(2,3-difluorophenyl)cyclopenten-1-yl]-4-(methylsulfonyl)benzene;
4-[2-(3-fluoro-4-methoxyphenyl)cyclopenten-1-ylJbenzenesulfonamide;
1-[2-(3-chloro-4-methoxyphenyl)cyclopenten-1-y1]-4-(methylsulfonyl)benzene;
4-[2~(3-chloro-4-fluorophenyl)cyclopenten-1-yl]benzenesulfonamide;
4-[2-(2-methylpyridin-5-yl)cyclopenten-1-ylJbenzenesulfonamide;

ethyl 2-[4-(4-fluorophenyl)-5-[4-(methylsulfonyl) phenyl]oxazol-2-y1]-2-benzyl-acetate;
2-[4-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyl]oxazol-2-yl]acetic acid;
2-(tert-butyl)-4-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyljoxazole;
4-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyl]-2-phenyloxazole;
4-(4-fluorophenyl)-2-methyl-5-[4-(methylsulfonyl)phenyl]oxazole;
4-[5-(3-fluoro-4-methoxyphenyl)-2-trifluoromethyl-4-oxazolyl]benzenesulfonamide;
6-chloro-7-(1,1-dimethylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid,
6-chloro-8-methyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid,
5,5-dimethyl-3-(3-fluorophenyl)-4-methylsulfonyl-2(SH)-furanone;
6-chloro-2-trifluoromethyl-2H-1-benzothiopyran-3-carboxylic acid;
4-[5-(4-chlorophenyl)-3-(trifluoromethyl)-1H-pyrazol-1-ylJbenzenesulfonamide;
4-[5-(4-methylphenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl]benzenesulfonamide;
4-[5-(3-fluoro-4-methoxyphenyl)-3-(difluoromethyl)-1H-pyrazol-1-
yl]benzenesulfonamide;

3-[1-[4-(methylsulfonyl)phenyl]-4-trifluoromethyl- 1 H-imidazol-2-yl]pyridine;
2-methyl-5-[1-[4-(methylsulfonyl)phenyl]-4-trifluoromethyl-1H-imidazol-2-yl|pyridine;
4-[2-(5-methylpyridin-3-yl)-4-(trifluoromethyl)-1H-imidazol-1-ylJbenzenesulfonamide;
4-[5-methyl-3-phenylisoxazol-4-yl]benzenesulfonamide;
4-[5-hydroxymethyl-3-phenylisoxazol-4-yl]benzenesulfonamide;
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[2-trifluoromethyl-5-(3,4-difluorophenyl)-4-oxazolyl]benzenesulfonamide;
4-[2-methyl-4-phenyl-5-oxazolyl]Jbenzenesulfonamide;
4-[5-(2-fluoro-4-methoxyphenyl)-2-trifluoromethyl-4-oxazolyl]benzenesulfonamide;
[2-(2-chloro-6-fluoro-phenylamino)-5-methyl-phenyl]-acetic acid,

160  N-(4-Nitro-2-phenoxy-phenyl)-methanesulfonamide or nimesulide;
N-[6-(2,4-difluoro-phenoxy)-1-oxo-indan-5-yl]-methanesulfonamide;
N-[6-(2,4-Difluoro-phenylsulfanyl)-1-oxo-1H-inden-5-yl]-methanesulfonamide, soldium
salt;

N-[5-(4-fluoro-phenylsulfanyl)-thiophen-2-yl]-methanesulfonamide;

165  3-(3,4-Difluoro-phenoxy)-4-(4-methanesulfonyl-phenyl)-5-methyl-5-(2,2,2-trifluoro-
ethyl)-5H-furan-2-one;
(52)-2-amino-5-[[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyljmethylene]-4(SH)-
thiazolone;
N-[3-(formylamino)-4-ox0-6-phenoxy-4H-1-benzopyran-7-yl]-methanesulfonamide;

170 (6aR,10aR)-3-(1,1-dimethylheptyl)-6a,7,10,10a-tetrahydro-1-hydroxy-6,6-dimethyl-6H-
dibenzo[b,d]pyran-9-carboxylic acid;
4-[[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyl|methylene]dihydro-2-methyl-2H-1,2-
oxazin-3(4H)-one;
6-dioxo-9H-purin-8-yl-cinnamic acid;

175 4-[4-(methyl)-sulfonyl)phenyl]-3-phenyl-2(5H)-furanone;
4-(5-methyl-3-phenyl-4-isoxazolyl);
2-(6-methylpyrid-3-y1)-3-(4-methylsulfonylphenyl)-5-chloropyridine;
4-[5-(4-methylphenyl)-3-(trifluoromethyl)- 1H-pyrazol-1-yl];
N-[[4-(5-methyl-3-phenyl-4-isoxazolyl)phenyl]sulfonyl];

180 4—[5-(3-ﬂuoro—4-methoxyphenyl)-3-diﬂuoromethyl)—1H-pyrazol—1—
yl]benzenesulfonamide;
(S)-6,8-dichloro-2-(trifluoromethyl)-2H-1-benzopyran-3-carboxylic acid;
2-(3,4-difluorophenyl)-4-(3-hydroxy-3-methylbutoxy)-5-{4-(methylsulfonyl)phenyl}-
3(2H)-pyridzainone;

185  2-trifluoromethyl-3H-naptho[2,1-b]pyran-3-carboxylic acid;
6-chloro-7-(1,1-dimethylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;

and
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[2-(2,4-dichloro-6-ethyl-3,5-dimethyl-phenylamino)-5-propyl-phenyl]-acetic acid .

37.  The composition of claim 1 wherein the thrombolytic agentis a

plasminogen activator.

38.  The composition of claim 37 wherein the plasminogen activator is a tissue

plasminogen activator.

39.  The composition of claim 38 wherein the tissue plasminogen activator is

derived from human tissue plasminogen activator.

40.  The composition of claim 39 wherein the tissue plasminogen activator is

selected from the group consisting of alteplase, reteplase and tenecteplase.

41.  The composition of claim 37 wherein the plasminogen activator is

selected from the group consisting of streptokinase, anistreplase, and urokinase.

42.  The composition of claim 37 wherein the plasminogen activator is derived

from a human plasminogen activator.

43.  The composition of claim 37 wherein the plasminogen activator is a

recombinant plasminogen activator.

44.  The composition of claim 43 wherein the recombinant plasminogen

activator is human recombinant tissue plasminogen activator.

45. A method for the treatment or prevention of a vaso-occlusive event in a
subject, the method comprising administering to the subject a cyclooxygenase-2 selective
inhibitor or a pharmaceutically acceptable salt or prodrug thereof and a thrombolytic

agent.
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46.  The method of claim 45 wherein the cyclooxygenase-2 selective inhibitor

comprises a chromene compound.

47.  The method of claim 46 wherein the chromene compound is a benzopyran

or substituted benzopyran analog.

48.  The method of claim 47 wherein the benzopyran or substituted
benzopyran analog is selected from the group consisting of benzothiopyrans,

dihydroquinolines and dihydronaphthalenes.

49.  The method of claim 45 wherein the cyclooxygenase-2 selective inhibitor

comprises a tricyclic compound.

50.  The method of claim 49 wherein the tricyclic compound comprises a

benzenesulfonamide or methylsulfonylbenzene.

51.  The method of claim 45 wherein the cyclooxygenase-2 selective inhibitor

comprises a phenyl acetic acid derivative.

52.  The method of claim 45 wherein the cyclooxygenase-2 selective inhibitor

comprises:
OH 0O N
/<3\
o N s CH,
H
N
PN
S cH
ZN\ 3
& o

or pharmaceutically acceptable salt or prodrug thereof.

53.  The method of claim 45 wherein the cyclooxygenase-2 selective inhibitor

comprises:
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™ 9
N N,

TN
\ /
(0] Z CH, Cl

or a pharmaceutically acceptable salt or prodrug thereof.

54.  The method of claim 45 wherein the cyclooxygenase-2 selective inhibitor

comprises a compound of the formula:

U]

R3

wherein n is an integer which is 0, 1, 2, 3 or 4;
wherein G is O, S or NR?
5 wherein R? is alkyl;
wherein R' is selected from the group consisting of H and aryl;
wherein R? is selected from the group consisting of carboxyl, aminocarbonyl,
alkylsulfonylaminocarbonyl and alkoxycarbonyl;
wherein R? is selected from the group consisting of haloalkyl, alkyl, aralkyl,

10  cycloalkyl and aryl optionally substituted with one or more radicals selected from

alkylthio, nitro and alkylsulfonyl; and

wherein each R* is independently selected from the group consisting of H, halo,
alkyl, aralkyl, alkoxy, aryloxy, heteroaryloxy, aralkyloxy, heteroaralkyloxy, haloalkyl,
haloalkoxy, alkylamino, arylamino, aralkylamino, heteroarylamino,

15 heteroarylalkylamino, nitro, amino, aminosulfonyl, alkylaminosulfonyl,
arylaminosulfonyl, heteroarylaminosulfonyl, aralkylaminosulfonyl,
heteroaralkylaminosulfonyl, heterocyclosulfonyl, alkylsulfonyl, hydroxyarylcarbonyl,
nitroaryl, optionally substituted aryl, optionally substituted heteroaryl, aralkylcarbonyl,

heteroarylcarbonyl, arylcarbonyl, aminocarbonyl, and alkylcarbonyl;
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20 wherein R* together with the carbon atoms to which it is attached and the
remainder of ring E forms a naphthyl radical;

or a pharmaceutically acceptable salt or an isomer or a prodrug thereof.

55. The method of claim 54, wherein:

n is an integer which is 0, 1, 2, 3 or 4;

GisO,Sor NRb;

Rl'isH;

5 R® is alkyl;

R?is selected from the group consisting of carboxyl, aminocarbonyl,
alkylsulfonylaminocarbonyl and alkoxycarbonyl;

R?is selected from the group consisting of haloalkyl, alkyl, aralkyl, cycloalkyl
and aryl, wherein haloalkyl, alkyl, aralkyl, cycloalkyl, and aryl each is independently

10  optionally substituted with one or more radicals selected from the group consisting of
alkylthio, nitro and alkylsulfonyl; and

each R*is independently selected from the group consisting of hydrido, halo,
alkyl, aralkyl, alkoxy, aryloxy, heteroaryloxy, aralkyloxy, heteroaralkyloxy, haloalkyl,
haloalkoxy, alkylamino, arylamino, aralkylamino, heteroarylamino,

15  heteroarylalkylamino, nitro, amino, aminosulfonyl, alkylaminosulfonyl,
arylaminosulfonyl, heteroarylaminosulfonyl, aralkylaminosulfonyl,
heteroaralkylaminosulfonyl, heterocyclosulfonyl, alkylsulfonyl, optionally substituted
aryl, optionally substituted heteroaryl, aralkylcarbonyl, heteroarylcarbonyl, arylcarbonyl,
aminocarbonyl, and alkylcarbonyl; or wherein R* together with ring E forms a naphthyl

20 radical.

56. The method of claim 54, wherein:
n is an integer which is 0, 1, 2, 3 or 4;
G is oxygen or sulfur;
R'isH;
5 R?is carboxyl, lower alkyl, lower aralkyl or lower alkoxycarbonyl;

R? is lower haloalkyl, lower cycloalkyl or phenyl; and
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each R*is H, halo, lower alkyl, lower alkoxy, lower haloalkyl, lower haloalkoxy,
lower alkylamino, nitro, amino, aminosulfonyl, lower alkylaminosulfonyl, 5-membered
heteroarylalkylaminosulfonyl, 6-membered heteroarylalkylaminosulfonyl, lower
10  aralkylaminosulfonyl, S-membered nitrogen-containing heterocyclosulfonyl, 6-
membered-nitrogen containing heterocyclosulfonyl, lower alkylsulfonyl, optionally
substituted phenyl, lower aralkylcarbonyl, or lower alkylcarbonyl; or
wherein R* together with the carbon atoms to which it is attached and the

remainder of ring E forms a naphthyl radical.

57. The method of claim 54, wherein:

R?is carboxyl;

R® is lower haloalkyl; and

each R*is H, halo, lower alkyl, lower haloalkyl, lower haloalkoxy, lower

5 alkylamino, amino, aminosulfonyl, lower alkylaminosulfonyl, 5-membered

heteroarylalkylaminosulfonyl, 6-membered heteroarylaikylaminosulfonyl, lower
aralkylaminosulfonyl, lower alkylsulfonyl, 6-membered nitrogen-containing
heterocyclosulfonyl, optionally substituted phenyl, lower aralkylcarbonyl, or lower
alkylcarbonyl; or wherein R* together with ring E forms a naphthyl radical.

58. The method of claim 54, wherein:

n is an integer which is 0, 1, 2, 3 or 4;

R3 is fluoromethyl, chloromethyl, dichloromethyl, trichloromethyl,
pentafluoroethyl, heptafluoropropyl, difluoroethyl, difluoropropyl, dichloroethyl,

5  dichloropropyl, difluoromethyl, or trifluoromethyl; and

each R*is H, chloro, fluoro, bromo, iodo, methyl, ethyl, isopropyl, terz-butyl,
butyl, isobutyl, pentyl, hexyl, methoxy, ethoxy, isopropyloxy, tertbutyloxy,
trifluoromethyl, difluoromethyl, trifluoromethoxy, amino, N,N-dimethylamino, N,N-
diethylamino, N-phenylmethylaminosulfonyl, N-phenylethylaminosulfonyl, N-(2-

10 furylmethyl)aminosulfonyl, nitro, N,N-dimethylaminosulfonyl, aminosulfonyl, N-
methylaminosulfonyl, N-ethylsulfonyl, 2,2—dimethylethylaminosulfohyl, N,N-
dimethylaminosulfonyl, N-(2-methylpropyl)aminosulfonyl, N-morpholinosulfonyl,
methylsulfonyl, benzylcarbonyl, 2,2-dimethylpropylcarbonyl, phenylacetyl or phenyl; or
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wherein R? together with the carbon atoms to which it is attached and the remainder of

15 ring E forms a naphthyl radical.

59.  The method of claim 54 wherein the cyclooxygenase-2 selective inhibitor

comprises a compound of the formula:

R COLH

(I2)

G is oxygen or sulfur;
R® is trifluoromethyl or pentafluoroethyl;
5 R’is H, chloro, or fluoro;

R'%is H, chloro, bromo, fluoro, iodo, methyl, tert-butyl, trifluoromethoxy,
methoxy, benzylcarbonyl, dimethylaminosulfonyl, isopropylaminosulfonyl,
methylaminosulfonyl, benzylaminosulfonyl, phenylethylaminosulfonyl,
methylpropylaminosulfonyl, methylsulfonyl, or morpholinosulfonyl;

10 R"isH, methyl, ethyl, isopropyl, tert-butyl, chloro, methoxy, diethylamino, or
phenyl; and

R is H, chloro, bromo, fluoro, methyl, ethyl, tert-butyl, methoxy, or phenyl

60.  The method of claim 54 wherein the cyclooxygenase-2 selective inhibitor,
pharmaceutically acceptable salt, isomer or prodrug thereof is selected from the group
consisting of:
6-chloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid,

5  6-chloro-7-methyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
8-(1-methylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-chloro-7-(1,1-dimethylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-chloro-8-(1-methylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
2-trifluoromethyl-3H-naphthopyran-3-carboxylic acid ;
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7-(1,1-dimethylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-bromo-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
8-chloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-trifluoromethoxy-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
5,7-dichloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid,
8-phenyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
7,8-dimethyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6,8-bis(dimethylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
7-(1-methylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
7-phenyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-chloro-7-ethyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-chloro-8-ethyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid,
6-chloro-7-phenyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6,7-dichloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6,8-dichloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
2-trifluoromethyl-3H-naptho[2,1-b]pyran-3-carboxylic acid;
6-chloro-8-methyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
8-chloro-6-methyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
8-chloro-6-methoxy-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-bromo-8-chloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
8-bromo-6-fluoro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid,
8-bromo-6-methyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
8-bromo-5-fluoro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-chloro-8-fluoro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid,
6-bromo-8-methoxy-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-[[(phenylmethyl)amino]sulfonyl] -2-trifluoromethyl-2H-1-benzopyran-3-carboxylic
acid;
6-[(dimethylamino)sulfonyl]-2-trifluoromethyl-2H-1-benzopyran-3 -carboxylic acid;
6-[(methylamino)sulfonyl]-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-[(4-morpholino)sulfonyl]-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-[(1,1-dimethylethyl)aminosulfonyl}-2-trifluoromethyl-2H-1-benzopyran-3 -carboxylic

acid;
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6-[(2-methylpropyl)aminosulfonyl]-2-trifluoromethy!-2H-1-benzopyran-3-carboxylic
acid;

6-methylsulfonyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;

8-chloro-6-[[(phenylmethyl)amino]sulfonyl]-2-trifluoromethyl-2H-1-benzopyran-3-
carboxylic acid,;

6-phenylacetyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid,

6,8-dibromo-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;

8-chloro-5,6-dimethyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;

6,8-dichloro-(S)-2-triflucromethyl-2H-1-benzopyran-3-carboxylic acid;

6-benzylsulfonyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;

6-[[N-(2-furylmethyl)amino]sulfonyl]-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic
acid;

6-[[N-(2-phenylethyl)amino]sulfonyl]-2-trifluoromethyl-2H- 1 -benzopyran-3-carboxylic
acid;

6-iodo-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;

7-(1,1-dimethylethyl)-2-pentafluoroethyl-2H-1-benzopyran-3-carboxylic acid; and

6-chloro-2-trifluoromethyl-2H-1-benzothiopyran-3-carboxylic acid.

61.  The method of claim 54 wherein the cyclooxygenase-2 selective inhibitor,
pharmaceutically acceptable salt or prodrug thereof is selected from the group consisting

of formulas:

2)

O,N
A ol

0 CF,

6-Nitro-2-trifluoromethyl-2H-1
-benzopyran-3-carboxylic acid
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b)

c1
\ oH

CH,

6-Chloro-8-methyl-2-trifluoromethyl
-2H-1-benzopyran-3-carboxylic acid

©)

Cl
\ oH

o CF,

{(8) -6-Chloro-7-{1,1-dimethylethyl)-2- (trifluo
romethyl -2H-1-benzopyran-3-carboxylic acid

d)
0

O ) B
07 TCF,

2-Trifluoromethyl-2H-naphtho([2, 3-b]
pyran-3-carboxylic acid

0
O,N cl
o 0~ TcF,

6-Chloro-7- (4-nitrophenoxy) -2- (trifluoromethyl) -2H-1-
benzopyran-3-carboxylic acid
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Ccl

0" CFy
c1

((S)-6,8-Dichloro~2-(trifluoromethyl)-
2H-1-benzopyran-3-carboxylic acid

g

6-Chloro-2- (trifluoromethyl)-4-phenyl-2H-
1-benzopyran-3-carboxylic acid

h)

O - :
07 CF,

6- (4-Hydroxybenzoyl)-2- (trifluoromethyl)
-2H-1-benzopyran-3-carboxylic acid

HO

s CF;

2~ (Trifluoromethyl)-6-[ (trifluoromethyl) thio]
—-2H-1-benzothiopyran-3-carboxylic acid
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i)

Cl

Cl

6,8-Dichloro-2-trifluoromethyl-2H-1-
benzothiopyran-3-carboxylic acid

k)

6~ (1,1-Dimethylethyl)-2-(trifluoromethyl)
-2H-1-benzothiopyran-3-carboxylic acid

D

F

fasy

CF,

6, 7-Difluoro-1,2-dihydro-2~(trifluoro
methyl)-3-quinolinecarboxylic acid

m)

cl
X OH

6-Chloro-1, 2-dihydro-l-methyl-2- (trifluoro
methyl)-3-quinolinecarboxylic acid
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Cl

6-Chloro-2- (trifluoromethyl) -1, 2-dihydro
[1,8]naphthyridine-3-carboxylic acid

0)

c1
N OH

N CF
H 3

((8) -6-Chloro-1,2-dihydro-2- (trifluoro
methyl) -3-quinolinecarboxylic acid

and any combination thereof.

62.  The method of claim 45 wherein the cyclooxygenase inhibitor comprises

a composition of the formula:

N
Rz/s
Rl
A/
b3

wherein A is selected from the group consisting of partially unsaturated or

unsaturated heterocyclyl and partially unsaturated or unsaturated carbocyclic
5  rings;

wherein R1 is selected from the group consisting of heterocyclyl,
cycloalkyl, cycloalkenyl and aryl, wherein R! is optionally substituted at a
substitutable position with one or more radicals selected from alkyl, haloalkyl,
cyano, carboxyl, alkoxycarbonyl, hydroxyl, hydroxyalkyl, haloalkoxy, amino,

10 alkylamino, arylamino, nitro, alkoxyalkyl, alkylsulfinyl, halo, alkoxy and

alkylthio;

wherein R2 is selected from the group consisting of methyl or amino; and
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wherein R3 is selected from the group consisting of a radical selected from H,
halo, alkyl, alkenyl, alkynyl, oxo, cyano, carboxyl, cyanoalkyl, heterocyclyloxy,
alkyloxy, alkylthio, alkylcarbonyl, cycloalkyl, aryl, haloalkyl, heterocyclyl, cycloalkenyl,
aralkyl, heterocyclylalkyl, acyl, alkylthioalkyl, hydroxyalkyl, alkoxycarbonyl,
arylcarbonyl, aralkylcarbonyl, aralkenyl, alkoxyalkyl, arylthioalkyl, aryloxyalkyl,
aralkylthioalkyl, aralkoxyalkyl, alkoxyaralkoxyalkyl, alkoxycarbonylalkyl,
aminocarbonyl, aminocarbonylalkyl, alkylaminocarbonyl, N- arylaminocarbonyl, N-
alkyl-N-arylaminocarbonyl, alkylaminocarbonylalkyl, carboxyalkyl, alkylamino, N-
arylamino, N-aralkylamino, N-alkyl-N-aralkylamino, N-alkyl-N-arylamino, aminoalkyl,
alkylaminoalkyl, N-arylaminoalkyl, N-aralkylaminoalkyl, N-alkyl-N-aralkylaminoalkyl,
N-alkyl-N-arylaminoalkyl, aryloxy, aralkoxy, arylthio, aralkylthio, alkylsulfinyl,
alkylsulfonyl, aminosulfonyl, alkylaminosulfonyl, N-arylaminosulfonyl, arylsulfonyl, N-
alkyl-N-arylaminosulfonyl;

or a pharmaceutically acceptable salt or prodrug thereof.

63.  The method of claim 45 wherein the cyclooxygenase-2 selective inhibitor

pharmaceutically acceptable salt or prodrug thereof is selected from the group consisting
of:

CHjy
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b)

O\ #

/O
S
‘ 0
I\
H,C o’
F
//O
: N
I\
N

%

c)

RN
v

S OCH,

H,N

CHF,

d)

SN
7~

Hy

e)

S
RN
/S

/O
| ‘TQ‘I‘
(o]
(0]
o]
7 CH,
H,C 7 |
N N
/N
N
CY
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o) N

CH,

5  and any combination thereof.

64. The method of claim 45 wherein the cyclooxygenase-2 selective inhibitor
or a pharmaceutically acceptable salt or prodrug thereof is selected from the group

consisting of:

2)

0~ CF,

6-Nitro-2-trifluoromethyl-2H-1
~-benzopyran-3-carboxylic acid

b)
c1

0 CF,
CH,

6-Chloro-8-methyl-2-trifluocromethyl
-2H-1-benzopyran-3-carboxylic acid
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c1
N OH

(¢ CF,

((8)-6-Chloro-7-{1,1-dimethylethyl)-2- (trifluo
romethyl-2H-1-benzopyran-3-carboxylic acid

d)

0
O X oH
0 CF,

2-Trifluoromethyl-2H-naphtho{2, 3-b]
pyran-3-carboxylic acid

o
0,N cl
o 0~ TCF,

6-Chloro-7- (4-nitrophenoxy) -2~ (trifluoromethyl) -2H-1-
benzopyran-3-carboxylic acid

foil
N oH

o) CF,
cl

((8)-6,8-Dichloro-2- (trifluoromethyl) -
2H-1-benzopyran-3-carboxylic acid
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[e]
c1
\\ OH
o~ cr,

6-Chloro-2- {trifluoromethyl) -4-phenyl-2H-
1-benzopyran-3-carboxylic acid

0 o)
HO o CF,

6- (4-Hydroxybenzoyl) -2~ (trifluoromethyl)
-2H-1-benzopyran-3-carboxylic acid

0
S
s CF,

2- (Trifluoromethyl) -6~ [ (trifluoromethyl) thiol
-2H-1-benzothiopyran-3-carboxylic acid

0
c1
X OH
s cr,
cl

6,8-Dichloro-2-trifluoromethyl-2H-1-
benzothiopyran-3-carboxylic acid

g)

h)

i)

178

PCT/US2003/020558



WO 2004/004833

k)

s CF,

6-(1,1-Dimethylethyl)-2- (trifluoromethyl)
-2H-1-benzothiopyran-3-carboxylic acid

)

N oH

F CF,

N
H
6,7-Difluoro-1,2-dihydro-2- (trifluoro

methyl)-3-quinolinecarboxylic acid

m)

Ccl

6-Chloro-1,2-dihydro-1-methyl-2- (trifluoro
methyl) -3-quinolinecarboxylic acid

Cl

6-Chloro-2- (trifluoromethyl) -1, 2-dihydro
[1,8]naphthyridine-3-carboxylic acid
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Cl
N CF
i1 3

{(8)-6-Chloro-1,2-dihydro-2- (trifluoro
methyl)-3~-quinolinecarboxylic acid

p)
O, O
Vi
>\s/ CH,
O
N
I\
N
CFy
Q
(o] O
S
I\
H,C o’
1)
F
O O
>\s// OCH,
L
N
I\
N
CHF,
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u)
O\\ /O
S
H,N
[0} /N
CH,
V)
O\S//O
QDS
O
/N
1, o
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W)
F
(o]
><\/ ") .
/N
O,SM &

and any combination thereof.
65. The method of claim 45 wherein the cyclooxygenase-2 selective inhibitor

comprises:

O\\ //O

P
L
O)w\‘I/\g‘
H,C o]

or a pharmaceutically acceptable salt or prodrug thereof.

66.  The method of claim 45 wherein the cyclooxygenase-2 selective inhibitor

comprises:
F
0
HO o
><\/ l T F
/ N
O,SM ¢

or a pharmaceutically acceptable salt or prodrug thereof.
67.  The method of claim 45 wherein the cyclooxygenase-2 selective inhibitor

comprises 4-[4-(methyl)-sulfonyl)phenyl]-3-phenyl-2(5H)-furanone, or a

pharmaceutically acceptable salt or prodrug thereof.
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68.  The method of claim 45 wherein the cyclooxygenase—2 selective inhibitor
comprises, 4-(5-methyl-3-phenyl-4-isoxazolyl), or a pharmaceutically acceptable salt or

prodrug thereof.

69.  The method of claim 45 wherein the cyclooxygenase—2 selective inhibitor
comprises, 2-(6-methylpyrid-3-yl)-3-(4-methylsulfonylphenyl)-5-chloropyridine, or a
pharmaceutically acceptable salt or prodrug thereof.

70.  The method of claim 45 wherein the cyclooxygenase—2 selective inhibitor
comprises, 4-[5-(4-methylphenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl], or a
pharmaceutically acceptable salt or prodrug thereof.

71.  The method of claim 45 wherein the cyclooxygenase—2 selective inhibitor
comprises, N-[[4-(5-methyl-3-phenyl-4-isoxazolyl)phenyl]sulfonyl], or a

pharmaceutically acceptable salt or prodrug thereof.

72.  The method of claim 45 wherein the cyclooxygenase—2 selective inhibitor
comprises, 4-[5-(3-fluoro-4-methoxyphenyl)-3-difluoromethyl)-1H-pyrazol-1-

ylbenzenesulfonamide, or a pharmaceutically acceptable salt or prodrug thereof.

73.  The method of claim 45 wherein the cyclooxygenase—2 selective inhibitor
comprises, (S)-6,8-dichloro-2-(trifluoromethyl)-2H-1-benzopyran-3-carboxylic acid, or a

pharmaceutically acceptable salt or prodrug thereof.

74.  The method of claim 45 wherein the cyclooxygenase—2 selective inhibitor
comprises, 2-(3,4-difluorophenyl)-4-(3-hydroxy-3-methylbutoxy)-5-[4-
(methylsulfonyl)phenyl]-3(2H)-pyridzainone, or a pharmaceutically acceptable salt or
prodrug thereof.

75.  The method of claim 45 wherein the cyclooxygenase—2 selective inhibitor

comprises a compound of the formula:
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R6 0

OH
NH

()

R'® R
R19

wherein:
R'® is methyl or ethyl;

5 R'7 is chloro or fluoro;
R'® is hydrogen or fluoro;
R is hydrogen, fluoro, chloro, methyl, ethyl, methoxy, ethoxy or hydroxy;
R? is hydrogen or fluoro;
R is chloro, fluoro, trifluoromethyl or methyl,

10  provided that RY, Rls, R" and R? are not all fluoro when R is ethyl and R is H; or an

isomer, a pharmaceutically acceptable salt, ester, or prodrug thereof.

76.  The method of claim 75 wherein:
RS is ethyl;
R'7 and R" are chloro;
R'® and R® are hydrogen; and
5 and R* is methyl.
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77.  The method of claim 45 wherein the cyclooxygenase—2 selective

inhibitor comprises a compound of the formula:

X
N
[ J xv)
A A
R23
R24
wherein:
XisOorS;
5 J1s a carbocycle or a heterocycle;
R? is NHSO,CH; or F;

R* is H, NO, or F; and
R* is H, NHSO,CHj, or (SO,CH3)CsHa;

or an isomer, a pharmaceutically acceptable salt, an ester, or a prodrug thereof.

78.  The method of claim 45 wherein the cyclooxygenase—2 selective

inhibitor comprises a compound of the formula:

Ql

wherein:
T and M independently are phenyl, naphthyl, a radical derived from a
5  heterocycle comprising 5 to 6 members and possessing from 1 to 4 heteroatoms, or a

radical derived from a saturated hydrocarbon ring having from 3 to 7 carbon atoms;
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Q!, Q% L' or L? are independently hydrogen, halogen, lower alkyl having from
1 to 6 carbon atoms, trifluoromethyl, or lower methoxy having from 1 to 6 carbon
atoms; and

at least one of Q', Q% L' or L* is in the para position and is —S(O),—R, wherein
nis 0, 1, or 2 and R is a lower alkyl radical having 1 to 6 carbon atoms or a lower
haloalkyl radical having from 1 to 6 carbon atoms, or an —SO,NH,; or,

Q' and Q? are methylenedioxy; or

L' and L? are methylenedioxy; and

R? R? R?, and R* are independently hydrogen, halogen, lower alkyl radical
having from 1 to 6 carbon atoms, lower haloalkyl radical having from 1 to 6 carbon
atoms, or an aromatic radical selected from the group consisting of phenyl, naphthyl,
thienyl, furyl and pyridyl; or,

R* and R*® are O; or,

R? and R are O; or,

R% R together with the carbon atom to which they are attached, form a
saturated hydrocarbon ring having from 3 to 7 carbon atoms; or,

R¥ R%, to gether with the carbon atom to which they are attached, form a
saturated hydrocarbon ring having from 3 to 7 carbon atoms;

or an isomer, a pharmaceutically acceptable salt, an ester, or a prodrug

thereof.

79.  The method of claim 45 wherein the cyclooxygenase-2 selective
inhibitor, pharmaceutically acceptable salt, isomer, or prodrug thereof is selected from
the group consisting of:
3-[(3-Chloro-phenyl)-(4-methanesulfonyl-phenyl)-methylene]-dihydro-furan-2-one;
8-acetyl-3-(4-fluorophenyl)-2-(4-methylsulfonyl)phenyl-imidazo(1,2-a);
5,5-dimethyl-4-(4-methylsulfonyl)phenyl-3-phenyl-2-(5H)-furanone ;
5-(4-fluorophenyl)-1-[4-(methylsulfonyl)phenyl]-3-(trifluoromethyl)pyrazole;
4-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyl]-1-phenyl-3-
(trifluoromethyl)pyrazole;
4-(5-(4-chlorophenyl)-3-(4-methoxyphenyl)- 1 H-pyrazol-1-yl)benzenesulfonamide;
4-(3,5-bis(4-methylphenyl)-1H-pyrazol-1-yl)benzenesulfonamide;
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4-(5-(4-chlorophenyl)-3-phenyl-1H-pyrazol-1-yl)benzenesulfonamide;
4-(3,5-bis(4-methoxyphenyl)-1H-pyrazol-1-yl)benzenesulfonamide;
4~(5-(4-chlorophenyl)-3-(4-methylphenyl)-1H-pyrazol-1-yl)benzenesulfonamide;
4-(5-(4-chlorophenyl)-3-(4-nitrophenyl)-1H-pyrazol-1-yl)benzenesulfonamide;
4-(5-(4-chlorophenyl)-3-(5-chloro-2-thienyl)-1H-pyrazol-1-yl)benzenesulfonamide;
4-(4-chloro-3,5-diphenyl-1H-pyrazol-1-yl)benzenesulfonamide;
4-[5-(4-chlorophenyl)-3-(trifluoromethyl)- 1 H-pyrazol-1-ylJbenzenesulfonamide;
4-[5-phenyl-3-(trifluoromethyl)-1H-pyrazol-1-ylJbenzenesulfonamide;
4-[5-(4-fluorophenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl]benzenesulfonamide;
4-[5-(4-methoxyphenyl)-3-(trifluoromethyl)-1H-pyrazol-1-ylJbenzenesulfonamide;
4-[5-(4-chlorophenyl)-3-(difluoromethyl)-1H-pyrazol-1-yl]benzenesulfonamide;
4-[5-(4-methylphenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl]benzenesulfonamide;
4-[4-chloro-5-(4-chlorophenyl)-3-(trifluoromethyl)-1H-pyrazol-1-
yl]benzenesulfonamide;
4-[3-(difluoromethyl)-5-(4-methylphenyl)-1H-pyrazol-1-yl]benzenesulfonamide;
4-[3-(difluoromethyl)-5-phenyl-1H-pyrazol-1-yl]benzenesulfonamide;
4-[3-(difluoromethyl)-5-(4-methoxyphenyl)-1 H-pyrazol-1-yl]benzenesulfonamide;
4-[3 -cyano-S-(4—ﬂu6ropheny1)- 1H-pyrazol-1-yl]benzenesulfonamide;
4-[3-(difluoromethyl)-5-(3-fluoro-4-methoxyphenyl)-1H-pyrazol-1-
yl]benzenesulfonamide;
4-[5-(3-fluoro-4-methoxyphenyl)-3-(trifluoromethyl)-1H-pyrazol-1-
yl]benzenesulfonamide;
4-[4-chloro-5-phenyl-1H-pyrazol-1-yl]benzenesulfonamide;
4-[5-(4-chlorophenyl)-3-(hydroxymethyl)-1H-pyrazol-1-ylJbenzenesulfonamide;
4-[5-(4-(N,N-dimethylamino)phenyl)-3-(irifluoromethyl)- 1 H-pyrazol-1-
yl]benzenesulfonamide;

5-(4-fluorophenyl)-6-[4-(methylsulfonyl)phenyl]spiro[2.4 |hept-5-ene;
4-[6-(4-fluorophenyl)spiro[2.4]hept-5-en-5-yl|benzenesulfonamide;
6-(4-fluorophenyl)-7-[4-(methylsulfonyl)phenyl]spiro[3.4]oct-6-ene;
5-(3-chloro-4-methoxyphenyl)-6-[4-(methylsulfonyl)phenyl]spiro[ 2.4 |hept-5-ene;
4-[6~(3-chloro-4-methoxyphenyl)spiro[ 2.4 Thept-5-en-5-yl]benzenesulfonamide;
5-(3,5-dichloro-4-methoxyphenyl)-6-[4-(methylsulfonyl)phenyl]spiro[ 2.4 ]hept-5-ene;
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5-(3-chloro-4-fluorophenyl)-6-{4-(methylsulfonyl)phenyl]spiro[ 2.4 Jhept-5-ene ;

45 4-[6-(3,4-dichlorophenyl)spiro[2.4]hept-5-en-5-yl]benzenesulfonamide;
2-(3-chloro-4-fluorophenyl)-4-(4-fluorophenyl)-5-(4-methylsulfonylphenyl)thiazole;
2-(2-chlorophenyl)-4-(4-fluorophenyl)-5-(4-methylsulfonylphenyl)thiazole;
5-(4-fluorophenyl)-4-(4-methylsulfonylphenyl)-2-methylthiazole;
4-(4-fluorophenyl)-5-(4-methylsulfonylphenyl)-2-trifluoromethylthiazole;

50  4-(4-fluorophenyl)-5-(4-methylsulfonylphenyl)-2-(2-thienyl)thiazole;
4-(4-fluorophenyl)-5-(4-methylsulfonylphenyl)-2-benzylaminothiazole;
4-(4-fluorophenyl)-5-(4-methylsulfonylphenyl)-2-(1-propylamino)thiazole;
2-[(3,5-dichlorophenoxy)methyl)-4-(4-fluorophenyl)-5-[4--
(methylsulfonyl)phenyl]thiazole;

55  5-(4-fluorophenyl)-4-(4-methylsulfonylpheny!)-2-trifluoromethylthiazole;

. 1-methylsulfonyl-4-[1,1-dimethyl-4-(4-fluorophenyl)cyclopenta-2,4-dien-3-
yl]benzene;
4-[4-(4-fluorophenyl)-1,1-dimethylcyclopenta-2,4-dien-3-yl Jbenzenesulfonamide;
5-(4—ﬂuor0phenyl)-6-[4—(methyléulfonyl)phenyl]spiro[2.4]hepta—4,6—diene;

60  4-[6-(4-fluorophenyl)spiro[2.4Thepta-4,6-dien-5-yl]benzenesulfonamide;
6-(4-fluorophenyl)-2-methoxy-5-[4-(methylsulfonyl)phenyl]-pyridine-3-carbonitrile;
2-bromo-6-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyl]-pyridine-3-carbonitrile;
6-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyl]-2-phenyl-pyridine-3-carbonitrile;
4-[2-(4-methylpyridin-2-yl1)-4-(irifluoromethyl)-1H-imidazol-1-

65  yl]benzenesulfonamide;
4-[2-(5-methylpyridin-3-yl)-4-(trifluoromethyl)-1H-imidazol-1-
yl]benzenesulfonamide;
4-[2-(2-methylpyridin-3-yl)-4-(trifluoromethyl)- 1 H-imidazol-1-
yl]benzenesulfonamide;

70 3-[1-[4-(methylsulfonyl)phenyl]-4-(trifluoromethyl)-1H-imidazol-2-yl]pyridine;
2-[1-[4-(methylsulfonyl)phenyl-4-(trifluoromethyl)-1H-imidazol-2-yl|pyridine;
2-methyl-4-[1-[4-(methylsulfonyl)phenyl-4-(trifluoromethyl)-1 H-imidazol-2-
yllpyridine;
2-methyl-6-[1-[4-(methylsulfonyl)phenyl-4-(trifluoromethyl)-1H-imidazol-2-

75 yl]pyridine;

188



WO 2004/004833 PCT/US2003/020558

4-[2~(6-methylpyridin-3-yl)-4-(trifluoromethyl)-1 H-imidazol-1-
yl]benzenesulfonamide;
2-(3,4-difluorophenyl)-1-[4-(methylsulfonyl)phenyl]-4-(trifluoromethyl)-1H-
imidazole;

80  4-[2-(4-methylphenyl)-4-(trifluoromethyl)-1H-imidazol-1-ylJbenzenesulfonamide;
2-(4-chlorophenyl)-1-[4-(methylsulfonyl)phenyl]-4-methyl-1H-imidazole;
2-(4-chlorophenyl)-1-[4-(methylsulfonyl)phenyl}-4-phenyl-1H-imidazole;
2-(4-chlorophenyl)-4-(4-fluorophenyl)-1-[4-(methylsulfonyl)phenyl]-1H-imidazole;
2-(3-fluoro-4-methoxyphenyl)-1-[4-(methylsulfonyl)phenyl-4-(trifluoromethyl)- 1 H-

85  imidazole;
1-[4-(methylsulfonyl)phenyl]-2-phenyl-4-trifluoromethyl-1H-imidazole;
2-(4-methylphenyl)-1-[4-(methylsulfonyl)phenyl]-4-trifluoromethyl-1H-imidazole;
4-[2-(3-chloro-4-methylphenyl)-4-(trifluoromethyl)-1H-imidazol-1-
yl]benzenesulfonamide;

90  2-(3-fluoro-5-methylphenyl)-1-[4-(methylsulfonyl)phenyl]-4-(trifluoromethyl)-1H-
imidazole;
4-[2-(3-fluoro-5-methylphenyl)-4-(trifluoromethyl)-1 H-imidazol-1-
yl]benzenesulfonamide;
2-(3-methylphenyl)-1-[4-(methylsulfonyl)phenyl]-4-trifluoromethyl-1H-imidazole;

95 4-[2-(3-methylphenyl)-4-trifluoromethyl-1H-imidazol-1-yl]|benzenesulfonamide;
1-[4-(methylsulfonyl)phenyl]-2-(3-chlorophenyl)-4-trifluoromethyl-1H-imidazole;
4-[2-(3-chlorophenyl)-4-trifluoromethyl-1 H-imidazol-1-yl]benzenesulfonamide;
4-[2-phenyl-4-trifluoromethyl-1H-imidazol-1-yl]benzenesulfonamide;
4-[2-(4-methoxy-3-chlorophenyl)-4-trifluoromethyl-1 H-imidazol-1-

100  yl]benzenesulfonamide;
1-allyl-4-(4-fluorophenyl)-3-[4-(methylsulfonyl)phenyl]-5-(trifluoromethyl)-1H-
pyrazole;
4-[1-ethyl-4-(4-fluorophenyl)-5-(trifluoromethyl)-1 H-pyrazol-3-
yl]benzenesulfonamide;

105  N-phenyl-[4-(4-fluorophenyl)-3-[4-(methylsulfonyl)phenyl]-5-(trifluoromethyl)-1H-
pyrazol-1-ylJacetamide;
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110
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130

135

ethyl [4-(4-fluorophenyl)-3-[4-(methylsulfonyl)phenyl]-5-(trifluoromethyl)-1H-
pyrazol-1-yllacetate;
4-(4-fluorophenyl)-3-[4-(methylsulfonyl)phenyl]-1-(2-phenylethyl)-1H-pyrazole;
4-(4-fluorophenyl)-3-[4-(methylsulfonyl)phenyl]-1-(2-phenylethyl)-5-
(trifluoromethyl)pyrazole;
1-ethyl-4-(4-fluorophenyl)-3-[4-(methylsulfonyl)phenyl}-5-(trifluoromethyl)-1H-
pyrazole;

5-(4-fluorophenyl)-4-(4-methylsulfonylphenyl)-2-trifluoromethyl-1 H-imidazole;
4-[4-(methylsulfonyl)phenyl]-5-(2-thiophenyl)-2-(trifluoromethyl)-1 H-imidazole;
5-(4-fluorophenyl)-2-methoxy-4-{4-(methylsulfonyl)phenyl]-6-
(trifluvoromethyl)pyridine;
2-ethoxy-5-(4-fluorophenyl)-4-[4-(methylsulfonyl)phenyl]-6-
(trifluvoromethyl)pyridine;
5-(4-fluorophenyl)-4-[4-(methylsulfonyl)phenyl]-2-(2-propynyloxy)-6-
(trifluoromethyl)pyridine;
2-bromo-5-(4-fluorophenyl)-4-[4-(methylsulfonyl)phenyl]-6-
(trifluoromethyl)pyridine;
4-[2-(3-chloro-4-methoxyphenyl)-4,5-difluorophenyl]benzenesulfonamide;
1-(4-fluorophenyl)-2-[4-(methylsulfonyl)phenyl Jbenzene;
5-difluoromethyl-4-(4-methylsulfonylphenyl)-3-phenylisoxazole;
4-[3-ethyl-5-phenylisoxazol-4-ylJbenzenesulfonamide;
4-[5-difluoromethyl-3-phenylisoxazol-4-ylJbenzenesulfonamide;
4-[5-hydroxymethyl-3-phenylisoxazol-4-yl]benzenesulfonamide;
4-[5-methyl-3-phenyl-isoxazol-4-yl]benzenesulfonamide;
1-[2-(4-fluorophenyl)cyclopenten-1-yl]-4-(methylsulfonyl)benzene;
1-[2-(4-fluoro-2-methylphenyl)cyclopenten-1-yl]-4-(methylsulfonyl)benzene;
1-[2-(4-chlorophenyl)cyclopenten-1-yl]-4-(methylsulfonyl)benzene;
1-[2-(2,4-dichlorophenyl)cyclopenten-1-yl]-4-(methylsulfonyl)benzene;
1-[2-(4-trifluoromethylphenyl)cyclopenten-1-yl]-4-(methylsulfonyl)benzene;
1-[2-(4-methylthiophenyl)cyclopenten-1-yl]-4-(methylsulfonyl)benzene;
1-[2-(4-fluorophenyl)-4,4-dimethylcyclopenten-1-yl]-4-(methylsulfonyl)benzene;
4-[2-(4-fluorophenyl)-4,4-dimethylcyclopenten-1-yl]benzenesulfonamide;
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145

150
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170

1-[2-(4-chlorophenyl)-4,4-dimethylcyclopenten-1-y1]-4-(methylsulfonyl)benzene;
4-[2-(4-chlorophenyl)-4,4-dimethylcyclopenten-1-yl]benzenesulfonamide;
4-[2-(4-fluorophenyl)cyclopenten-1-ylJbenzenesulfonamide;
4-[2-(4~chlorophenyl)cyclopenten-1-yl]benzenesulfonamide;
1-[2-(4-methoxyphenyl)cyclopenten-1-yl]-4-(methylsulfonyl)benzene;
1-[2-(2,3-difluorophenyl)cyclopenten-1-yl}-4-(methylsulfonyl)benzene;
4-[2-(3-fluoro-4-methoxyphenyl)cyclopenten-1-yl]benzenesulfonamide;
1-[2-(3-chloro-4-methoxyphenyl)cyclopenten-1-yl]-4-(methylsulfonyl)benzene;
4-[2-(3-chloro-4-fluorophenyl)cyclopenten-1-yljbenzenesulfonamide;
4-[2-(2-methylpyridin-5-yl)cyclopenten-1-ylJbenzenesulfonamide;

ethyl 2-[4-(4-fluorophenyl)-5-[4-(methylsulfonyl) phenyljoxazol-2-yl]-2-benzyl-
acetate;

2-[4-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyl]oxazol-2-yl]acetic acid;
2-(tert-butyl)-4-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyl]oxazole;
4-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyl]-2-phenyloxazole;
4-(4-fluorophenyl)-2-methyl-5-[4-(methylsulfonyl)phenyljoxazole;
4-[5-(3-fluoro-4-methoxyphenyl)-2-trifluoromethyl-4-oxazolyl Jbenzenesulfonamide;
6-chloro-7-(1,1-dimethylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-chloro-8-methyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
5,5-dimethyl-3-(3-fluorophenyl)-4-methylsul fonyl-2(SH)-furanone;
6-chloro-2-trifluoromethyl-2H-1-benzothiopyran-3-carboxylic acid,
4-[5-(4-chlorophenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yljbenzenesulfonamide;
4-[5-(4-methylphenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl Jbenzenesulfonamide;
4-[5-(3-fluoro-4-methoxyphenyl)-3-(difluoromethyl)-1H-pyrazol-1-
yl]benzenesulfonamide;

3-[1-[4-(methylsulfonyl)phenyl]-4-trifluoromethyl- 1 H-imidazol-2-yl|pyridine;
2-methyl-5-[1-[4-(methylsulfonyl)phenyl]-4-trifluoromethyl-1 H-imidazol-2-
yl]pyridine;

4-[2-(5-methylpyridin-3-y1)-4-(trifluoromethyl)-1H-imidazol-1-
yl]benzenesulfonamide;

4-[5-methyl-3-phenylisoxazol-4-yl]benzenesulfonamide;
4-[5-hydroxymethyl-3-phenylisoxazol-4-yl]Jbenzenesulfonamide;
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[2-trifluoromethyl-5-(3,4-difluorophenyl)-4-oxazolyl|benzenesulfonamide;
4-[2-methyl-4-phenyl-5-oxazolyl]benzenesulfonamide;

4-[ 5-(2-fluoro-4-methoxyphenyl)-2-trifluoromethyl-4-oxazolyl]benzenesulfonamide;
[2-(2-chloro-6-fluoro-phenylamino)-5-methyl-phenyl}-acetic acid;

175 N-(4-Nitro-2-phenoxy-phenyl)-methanesulfonamide or nimesulide;
N-[6-(2,4-difluoro-phenoxy)-1-oxo-indan-5-yl]-methanesulfonamide;
N-[6-(2,4-Difluoro-phenylsulfanyl)-1-oxo-1H-inden-5-yl]-methanesulfonamide,
soldium salt; ‘
N-[5-(4-fluoro-phenylsulfanyl)-thiophen-2-yl]-methanesulfonamide;

180  3-(3,4-Difluoro-phenoxy)-4-(4-methanesulfonyl-phenyl)-5-methyl-5-(2,2,2-trifluoro-
ethyl)-SH-furan-2-one;
(5Z)-2-amino-5-[[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyljmethylene]-4(SH)-
thiazolone;
N-[3-(formylamino)-4-oxo-6-phenoxy-4H-1-benzopyran-7-yl]-methanesulfonamide;

185  (6aR,10aR)-3-(1,1-dimethylheptyl)-6a,7,10,10a-tetrahydro-1-hydroxy-6,6-dimethyl-
6H-dibenzo[b,d]pyran-9-carboxylic acid;
4-[[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyljmethylene]dihydro-2-methyl-2H-
1,2-oxazin-3(4H)-one;
6-dioxo-9H-purin-8-yl-cinnamic acid;

190  4-[4-(methyl)-sulfonyl)phenyl]-3-phenyl-2(5H)-furanone;
4-(5-methyl-3-phenyl-4-isoxazolyl);
2-(6-methylpyrid-3-yl)-3-(4-methylsulfonylphenyl)-5-chloropyridine;
4-[5-(4-methylphenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl];
N-[[4-(5-methyl-3-phenyl-4-isoxazolyl)phenyl]sulfonyl];

195 - 4-[5-(3-fluoro-4-methoxyphenyl)-3-difluoromethyl)-1H-pyrazol-1-
yl]benzenesulfonamide;
(S)-6,8-dichloro-2-(trifluoromethyl)-2H-1-benzopyran-3-carboxylic acid;
2-(3,4-difluorophenyl)-4-(3-hydroxy-3-methylbutoxy)-5-[4-(methylsulfonyl)phenyl]-
3(2H)-pyridzainone;

200  2-trifluoromethyl-3H-naptho[2,1-b]pyran-3-carboxylic acid;
6-chloro-7-(1,1-dimethylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;

and
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[2-(2,4-dichloro-6-ethyl-3,5-dimethyl-phenylamino)-5-propyl-phenyl]-acetic acid.

80.  The method of claim 45 wherein the thrombolytic agent is a

plasminogen activator.

81.  The method of claim 80 wherein the plasminogen activator is a tissue

plasminogen activator.

82.  The method of claim 81 wherein the tissue plasminogen activator is

derived from human tissue plasminogen activator.

83.  The method of claim 82 wherein the tissue plasminogen activator is

selected from the group consisting of alteplase, reteplase and tenecteplase.

84.  The method of claim 80 wherein the plasminogen activator is selected

from the group consisting of streptokinase, anistreplase, and urokinase.

85.  The method of claim 80 wherein the plasminogen activator is derived

from a human plasminogen activator.

86.  The method of claim 80 wherein the plasminogen activator is a

recombinant plasminogen activator.

87.  The method of claim 86 wherein the recombinant plasminogen

activator is human recombinant tissue plasminogen activator.
88.  The method of claim 45 wherein the vaso-occlusive event is selected
from the group consisting of myocardial infarction, stroke, amaurosis fugax, aortic

stenosis, cardiac stenosis, coronary stenosis and pulmonary stenosis.

89. The method of claim 88 wherein the vaso-occlusive event is a

myocardial infarction.
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90. The method of claim 88 wherein the vaso-occlusive event is a stroke.

91. The method of claim 88 wherein the vaso-occlusive event is an aortic

stenosis.

92. The method of claim 88 wherein the vaso-occlusive event is a cardiac

stenosis.

93.  The method of claim 88 wherein the vaso-occlusive event is a coronary

stenosis.

94. The method of claim 88 wherein the vaso-occlusive event is a

pulmonary stenosis.

95.  The method of claim 89 wherein the thrombolytic agent is
administered to the subject between about 0 to about 6 hours after the onset of

symptoms of the myocardial infarction.

96.  The method of claim 89 wherein the thrombolytic agent is
administered to the subject between about 0 to about 1 hour after the onset of

symptoms of the myocardial infarction.

97.  The method of claim 90 wherein the thrombolytic agent is
administered to the subject between about 0 to about 3 hours after the onset of
symptoms of the stroke.

98.  The method of claim 90 wherein the thrombolytic agent is
administered to the subject between about 0 to about 1 hour after the onset of

symptoms of the stroke.

99.  The method of claim 45 wherein the subject is a mammal.
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100. The method of claim 99 wherein the mammal is a human.

101.  The method of claim 99 wherein the human is at risk for developing a

vaso-occlusive event.

102.  The method of claim 99 wherein the human has had a primary vaso-

occlusive event.

103.  The method of claim 45 wherein the cyclooxygenase-2 selective
inhibitor is administered during a continuous period prior to administration of the

thrombolytic agent.

104.  The method of claim 45 wherein administration of the
cyclooxygenase-2 selective inhibitor is continued until about six months after the

vaso-occlusive event.

105. The method of claim 45 wherein the administration of the

cyclooxygenase-2 selective inhibitor is continued for the life of the subject.
106. The method of claim 45 further comprising administration of a
compound selected from the group consisting of an anticoagulant, a platelet

aggregation inhibitor, and a corticosteroid.

107.  The method of claim 45 further comprising administration of an

anticoagulant.

108.  The method of claim 107 wherein the anticoagulent is heparin or

warafin.

109. The method of claim 45 further comprising the administration of a
platelet aggregation inhibitor.
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110.  The method of claim 109 wherein the platelet aggregation inhibitor is a
GP IIb/IMTa inhibitor.
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