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(57) ABSTRACT 
Methods of treating cyclooxygenase-2 mediated disorders 
comprising administering to a Subject a therapeutically 
effective amount of one or more fluoro-substituted benze 
neSulfonyl compounds corresponding to Formula I: 

(X)n / 
* N YR3 

V 2 
R21 s 

wherein A, X, n, R', R, and R are as described in the 
Specification, and novel fluoro-Substituted benzeneSulfonyl 
compounds within Formula I. 
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FLUORO-SUBSTITUTED BENZENESULFONYL 
COMPOUNDS FOR THE TREATMENT OF 

NFLAMMATION 

REFERENCE TO RELATED APPLICATION 

0001. This application claims priority from U.S. Provi 
sional Application Serial No. 60/285,264, filed Apr. 20, 
2001, the contents of which are hereby incorporated by 
reference in their entirety. 

FIELD OF THE INVENTION 

0002 This invention is in the field of anti-inflammatory 
pharmaceutical agents and generally relates to compounds, 
compositions and methods for treating cyclooxygenase-2 
mediated disorders, Such as inflammation and inflammation 
related disorders. The invention particularly relates to 
fluoro-Substituted benzeneSulfonyl compounds, composi 
tions and methods for treating cyclooxygenase-2 mediated 
disorders. 

BACKGROUND OF THE INVENTION 

0.003 Prostaglandins play a major role in the inflamma 
tion proceSS and the inhibition of prostaglandin production, 
especially production of PGG, PGH and PGE, has been a 
common target of antuinflammatory drug discovery. Com 
mon non-steroidal antiunflammatory drugs (“NSAIDs) that 
are active in reducing the prostaglandin-induced pain and 
Swelling associated with the inflammation process are, how 
ever, 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. 

0004 Previous NSAIDs have been found to prevent the 
production of prostaglandins by inhibiting enzymes in the 
human arachidonic acid/prostaglandin pathway, including 
the enzyme cyclooxygenase (COX). The recent discovery of 
an inducible enzyme associated with inflammation (named 
“cyclooxygenase-2 (COX-2)” or “prostaglandin G/H syn 
thase II”) provides a viable target of inhibition which more 
effectively reduces inflammation and produces fewer and 
less drastic Side effects. 

0005 Recently, there has been significant research into 
Some of the roles of cyclooxygenase-2. It has been found 
that COX-2 is upregulated in benign and malignant tumors 
(K. Subbaramaiah et al., Proc. Soc. Exp. Biol. Med., 216, 
201 (1997)) including lung cancer (T. Hida et al., Anticancer 
Res., 18, 775-82 (1998)), Barrett's esophagus (K. Wilson, 
Cancer Res., 58, 2929-34 (1998)) and skin cancer (S. 
Buckman et al., Carcinogenesis, 19, 723-29 (1998)). It is 
expressed in airway cells with implication in asthma (P. 
Barnes et al., Lung Biol. Health Dis., 114, 111-27 (1998)). 
COX-2 also has a role in pre-term labor, angiogenesis (M. 
Tsujii et al., Cell. 93, 705-16 (1998)), vascular rejection (M. 
Bustos, J. Clin. Invest., 100, 1150-58 (1997)), HIV induced 
apoptosis (G. Bagetta et al., Biochem. BiophyS. ReS. Com 
mun., 244,819-24 (1998)), neurodegeneration (T. Sandhya 
et al., Brain Res., 788, 223-31 (1998)), inflammatory bowel 
disease, colitis, (I. Singer et al., Gastroenterology, 115, 
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297-306 (1998)), cerebral ischemia (S. Nogawa et al., Proc. 
Natl. Acad. Sci., 95, 10966-71 (1998)), and hypertension (A. 
Nasjletti, Hypertension, 31, 194-200 (1997)), among others. 
0006 Drugs that inhibit cyclooxySenase affect colon can 
cer (T. Kawamori et al., Cancer Res., 58, 409-12 (1998)), 
allergic neuritis (K. Miyamoto et al., Neuro. Report, 9, 
2331-34 (1998)), dementia, burn infections (M. Shoup, J. 
Trauma. Ini, Infec., Crit. Care, 45,215-21 (1998)), cytome 
galovirus infectivity (E. Speir et al., Circ. Res., 83, 210-16 
(1998)), and lumbago (H. Bosch, Curr. Med. Res. Opin., 14, 
29-38 (1997)), among others. 
0007. The references below disclose compounds having 
antiinflammatory activity and Show that efforts are continu 
ing to find a safe and effective antiinflammatory agent. 
WO96/19463 describes oxazoles substituted with a (2- or 
3)-halo-4-(alkylsulfonyl, aminosulfonyl or alkylaminosulfo 
nyl)phenyl group that selectively inhibit cyclooxygenase-2. 
U.S. Pat. No. 5,380,738 describes 4-fluoro-phenyl and 4-me 
thylsulfonyl substituted oxazoles that selectively inhibit 
cyclooxygenase-2. U.S. Pat. No. 5,719,163 describes Sub 
Stituted oxazoles that Selectively inhibit cyclooxycenase-2. 
WO96/36617 describes oxazoles that selectively inhibit 
cyclooxygenase-2. WO96/19462 describes oxazoles that 
selectively inhibit cyclooxygenase-2. WO98/11080 
describes 3,4-diaryl-oxazolones that selectively inhibit 
cyclooxygenase-2. 
0008 EP 799,823 A1 describes 1- or 2-3-halo-4-(meth 
ylsulfonyl, aminosulfonyl or Substituted aminosulfonyl)phe 
nyl-pyrroles that Selectively inhibit cyclooxygenase-2. U.S. 
Pat. No. 5,935,990 describes substituted pyrroles that selec 
tively inhibit cyclooxygenase-2. 
0009 WO99/64415 describes 1-(4-bromophenyl)-2-3- 
fluoro-4-(methylsulfonyl)phenyl-5-methyl-1H-pyrrole; 
5-(4-bromophenyl)-1-3-fluoro-4-(methylsulfonyl)phenyl 
3-(hydrogen, cyano, nitro, trifluoromethyl or ethoxycarbo 
nyl)-1H-pyrazole, 2-(4-bromophenyl) or (3-methyl-4-bro 
mophenyl)-1-3-fluoro-4-(methylsulfonyl)phenyl)-4- 
trifluoromethyl-1H-imidazole; 4-2-(4-bromophenyl)-4- 
hydroxy-4-trifluoromethyl-1H-imidazol-1-yl)-2- 
fluorobenzene sulfonamide; 3-(4-bromophenyl)-4-3- 
fluoro-4-(methylsulfonyl)phenyl-2(5H)-furanone; 3-(4- 
bromophenyl)-4-3-fluoro-4-(methylsulfonyl O 
aminosulfonyl)phenyl-5-methylisoxazole, 4-(4-bromophe 
nyl)-5-3-fluoro-4-(methylsulfonyl or aminosulfonyl)phe 
nyl-2-methyl-1,3-oxazole; and 4-(3-methyl-4-bromophe 
nyl)-5-3-fluoro-4-(methylsulfonyl)phenyl-2-methyl-1,3- 
Oxazole as intermediates used in the preparation of 
Sulfonylbenzene compounds comprising an aryl or het 
eroaryl Substituted phenyl moiety. WO99/64415 states that 
the disclosed Sulfonylbenzene compounds are useful in the 
treatment of cyclooxygenase mediated diseases. 
0010 U.S. Pat. Nos. 5,466,823, 5,504,215, 5,508,426, 
5,510,496, 5,516,907, 5,521,207 and 5,760,068 describe 
Substituted pyrazolyl benzeneSulfonamides that Selectively 
inhibit cyclooxygenase-2. U.S. Pat. Nos. 5,475,018 
describes 1,5-diphenyl pyrazoles that selectively inhibit 
cyclooxygenase-2. U.S. Pat. Nos. 5,486,534 and 5,756,529 
describe 3,4-substituted pyrazoles that selectively inhibit 
cyclooxygenase-2. U.S. Pat. Nos. 5,401,765 and 5,639,777 
describe 1,4,5-trisubstituted pyrazoles that selectively 
inhibit cyclooxygenase-2. U.S. Pat. Nos. 5,434,178 and 
5,908,852 describe 1,3,5-trisubstituted pyrazoles that selec 
tively inhibit cyclooxygenase-2. 
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0011 WO94/15932 describes thiophene and furan 
derivatives that Selectively inhibit cyclooxygenase-2. 
WO94/26731 describes thiophene compounds that selec 
tively inhibit cyclooxygenase-2. WO97/16435 describes 
3,4-diaryl-2-hydroxy-2,5-dihydrofurans as prodrugs of 
compounds that are cyclooxygenase-2 inhibitors. GB 2,294, 
879 describes Substituted furanones as cyclooxygenase-2 
inhibitors. 

0012 U.S. Pat. No. 5,859,257 describes substituted isox 
azoles that selectively inhibit cyclooxygenase-2. EP 745,596 
describes substituted isoxazoles that selectively inhibit 
cyclooxygenase-2. 

0013 U.S. Pat. Nos. 5,344,991, 5,420,287 and 5,663,180 
describe substituted cyclopentenes that selectively inhibit 
cyclooxygenase-2. 

0014 U.S. Pat. No. 5,418,254 describes substituted 
cyclopentadienyls that Selectively inhibit cyclooxygenase-2. 

0015 U.S. Pat. No. 5,916,905 describes 2,3-substituted 
pyridines that Selectively inhibit cyclooxygenase-2. U.S. 
Pat. No. 5,596,008 describes 3,4-diaryl Substituted pyridines 
that selectively inhibit cyclooxygenase-2. WO98/03484 
describes substituted pyridines that selectively inhibit 
cyclooxygenase-2. 

0016 U.S. Pat. Nos. 5,393,790 and 5,736,579 describe 
Substituted Spiro compounds that Selectively inhibit 
cyclooxygenase-2. 

0017 U.S. Pat. Nos. 5,670,510, 5,672,626 and 5,672,627 
describe Spirodienes that Selectively inhibit cyclooxygenase 
2. 

0018 U.S. Pat. No. 5,668,161 describes substituted thia 
Zoles that Selectively inhibit cyclooxygenase-2. 

0019 U.S. Pat. No. 5,616,601 describes 1,2-substituted 
imidazoles that Selectively inhibit cyclooxygenase-2. 
WO96/03387 describes 4,5-substituted imidazoles that 
selectively inhibit cyclooxygenase-2. WO96/03388 
describes 1,2-substituted imidazoles that selectively inhibit 
cyclooxygenase-2. U.S. Pat. Nos. 5,521,193 and 5,534,521 
describe benzimidazoles that selectively inhibit cyclooxy 
genase-2. 

0020 WO94/13635 describes 5-methanesulfonamido-1- 
indanones that selectively inhibit cyclooxygenase-2. WO94/ 
20480 describes alkanesulfonamido-1-indanones that selec 
tively inhibit cyclooxygenase-2. 
0021 WO96/09293 describes benzgindazolyls that 
Selectively inhibit cyclooxygenase-2. 
0022 WO98/47890 describes benzopyran derivatives 
that selectively inhibit cyclooxygenase-2. U.S. Pat. No. 
5,586,016 describes benzopyranopyrazolyls that selectively 
inhibit cyclooxygenase-2. U.S. Pat. No. 5,565,482 describes 
heteroarylpyranopyrazolyls that Selectively inhibit 
cyclooxygenase-2. 

0023 U.S. Pat. No. 5,739,166 describes substituted ter 
phenyls that Selectively inhibit cyclooxygenase-2. 

0024 Finally, various additional Substituted Sulfona 
mides have been described. Pyrazolyl-sulfonylureas have 
been described as having possible hypoglycemic activity H. 
Faid-Allah and H. Mokhtar, Ind. J. Chem., 27, 245 (1988). 
JP 1,045,374 describes water Soluble tetrazolium com 
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pounds useful in assays for determining reducing Sub 
stances. D. Mukerjee et al. Acta. Pharma. Jugosl., 31, 151 
(1981) describe tetrazolium sulfonamides as antiviral 
agents. JP 4,277,724 describes triphenyl pyrazolines as 
nonlinear optical material.JP5,323,522 describes the use of 
heterocyclic compounds in black and white photographic 
material. U.S. Pat. No. 5,389,635 describes Substituted imi 
dazoles as angiotensin II antagonists. U.S. Pat. No. 5,387, 
592 describes Substituted benzimidazole derivatives as 
angiotensin II antagonists. G. Dorofeenko et al. Khim. 
Farm. Zh., 16, 920 (1982) describe pyridinium salts as 
antiviral agents. U.S. Pat. No. 5,338,749 describes diaryl 
Substituted heterocyclyl compounds as antiarthritis agents. 
0025 Compounds of the current invention, however, 
have not been described as antinflammatory cyclooxygenase 
inhibitors. 

DESCRIPTION OF THE INVENTION 

0026. The present invention comprises methods of treat 
ing cyclooxygenase-2 mediated disorders, Such as inflam 
mation, in a Subject having or Susceptible to Such disorders 
by administering to the Subject a therapeutically-effective 
amount of one or more compounds of Formulae I-VII as 
described below. The methods of the present invention also 
include prophylatic treatment of a Subject. The compounds 
of Formulae I-VII comprise a class of fluoro-substituted 
benzene Sulfonyl compounds that are Safe and effective 
anti-inflammatory agents. These compounds generally 
exhibit improved Selectivity and/or potency in inhibiting 
cyclooxygenase-2 over cyclooxygenase-1 relative to the 
corresponding Sulfonamides or methylsulfones lacking Such 
fluoro Substituents. The present invention further comprises 
those novel fluoro-Substituted benzene Sulfonyl compounds 
within the class of compounds of Formulae I-VII. 
0027 More specifically, the present method of treating 
cyclooxygenase-2 mediated disorders comprises administer 
ing to the Subject a therapeutically-effective amount of one 
or more compounds Selected from the class of compounds 
defined by Formula I: 

0028) wherein: 
0029) A is a 5- or 6-member ring substituent selected 
from partially Saturated or unsaturated heterocyclic 
and carbocyclic rings, 

0030) X is fluoro; 
0031 n is an integer greater than or equal to 2, 
0032) R' is cyclohexyl, pyridinyl, or phenyl, 
wherein Said cyclohexyl, pyridinyl, and phenyl may 
be optionally substituted with one, tvo or three 
radicals selected from C-alkyl, C-haloalkyl, 
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cyano, carboxyl, C2-alkoxycarbonyl, hydroxyl, 
C-2-hydroxyalkyl, C-2-haloalkoxy, amino, C-2- 
alkylamino, phenylamino, nitro, C2-alkoxy-C- 
alkyl, C-alkylsulfinyl, halo, C-alkoxy and C 
alkylthio; 

0033 R’ is alkyl (particularly methyl) or amino; and 
0034) R represents one or more radicals selected from 
hydrido, halo, C2-alkyl, C-alkenyl, C-alkynyl, OXO, 
cyano, carboxyl, cyano-C-3-alkyl, heterocyclyloxy, C-3- 
alkoxy, C-alkylthio, alkylcarbonyl, cycloalklyl, phenyl, 
C-a-haloalkyl, heterocyclyl, cycloalkenyl, phenyl-C- 
alkyl, heterocyclyl-C-alkyl, C-alkylthio-C-alkyl, 
C-hydroxyalkyl, C-alkoxycarbonyl, phenylcarbonyl, 
phenyl-C-alkylcarbonyl, phenyl-C-alkenyl, C 
alkoxy-C-alkyl, phenylthio-C-alkyl, phenyloxyalkyl, 
alkoxyphenylalkoxyalkyl, alkoxycarbonylalkyl, aminocar 
bonyl, aminocarbonyl-C-alkyl, C-alkylaminocarbonyl, 
N-phenylaminocarbonyl, N-(C-alkyl)-N-phenylami 
nocarbonyl, C-alkylaminocarbonyl-C-alkyl, carboxy 
C-alkyl, C-alkylamino, N-arylamino, N-aralkylamino, 
N-(C-alkyl)-N-aralkylamino, N-(C-alkyl)-N-arylamino, 
amino-C-alkyl, C-alkylaminoalkyl, N-phenyl amino 
C-alkyl, N-phenyl-C-alkylaminoalkyl, N-(C-alkyl)- 
N-(phenyl-C-alkylamino-C-alkyl, N-(C-alkyl)-N- 
phenylamino-C-alkyl, phenyloxy, phenylalkoxy, 
phenylthio, phenyl-C-alkylthio, C-alkylsulfinyl, C 
alkylsulfonyl, aminoSulfonyl, C-alkylaminoSulfonyl, 
N-phenylaminosulfonyl, phenylsulfonyl, and N-(C- 
alkyl)-N-phenylaminosulfonyl; 

0035 or a pharmaceutically-acceptable salt, tau 
tomer or prodrug thereof. 

0036) In one embodiment, n is 2. Preferably, (a) one 
fluoro radical is present at the 2-position of the benzene 
Sulfonyl compound (according to the numbering shown in 
Formula I above) and the other fluoro radical is present at the 
5-position of the benzenesulfonyl compound, or (b) one 
fluoro radical is present at the 2-position of the benzene 
Sulfonyl compound and the other fluoro radical is present at 
the 3-position of the benzenesulfonyl compound, or (c) one 
fluoro radical is present at the 3-position of the benzene 
Sulfonyl compound and the other fluoro radical is present at 
the 5-position of the benzeneSulfonyl compound. 

0037) 
0038 
0039. In another embodiment, the present method of 
treating cyclooxygenase-2 mediated disorders comprises 
administering to the Subject a therapeutically-effective 
amount of one or more compounds Selected from a preferred 
class of compounds consisting of those compounds of 
Formula I wherein: 

In another embodiment, n is 3. 
In another embodiment, n is 4. 

0040 A is a 5- or 6-member ring substituent selected 
from partially Saturated or unsaturated heterocyclic 
and carbocyclic rings, 

0041 X is fluoro; 
0042 n is an integer greater than or equal to 2, 
0043) R' is cyclohexyl, pyridinyl, or phenyl, 
wherein Said cyclohexyl, pyridinyl, and phenyl may 
be optionally substituted with one, tvo or three 
radicals Selected from C2-alkyl, C-a-haloalkyl, 
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cyano, carboxyl, C2-alkoxycarbonyl, hydroxyl, 
C-2-hydroxyalkyl, C-2-haloalkoxy, amino, C-2- 
alkylamino, phenylamino, nitro, C2-alkoxy-C- 
alkyl, C-alkylsulfinyl, halo, C-alkoxy and C 
alkylthio; 

0044) R is methyl or amino; and 
0045 R represents one or more radicals selected from 
hydrido, halo, C2-alkyl, C-alkenyl, C-alkynyl, OXO, 
cyano, carboxyl, cyano-C-alkyl, (5- or 6-member ring 
heterocyclyl)oxy, C-alkoxy, C-alkylthio, C-alkylcar 
bonyl, C-cycloalkyl, phenyl, C-a-haloalkyl, 5- or 6-mem 
ber ring heterocyclyl, C-cycloalkenyl, phenyl-C-alkyl, 
(5- or 6-member ring heterocyclyl)-C-alkyl, C-alky 
lthio-C-alkyl, C-hydroxyalkyl, C- alkoxycarbonyl, 
phenylcarbonyl, phenyl-C-alkylcarbonyl, phenyl-C- 
alkenyl, C-alkoxy-C-alkyl, phenylthio-C-alkyl, phe 
nyloxy-C-alkyl, C-alkoxyphenyl-C-alkoxy-C-alkyl, 
C-alkoxycarbonyl-C-alkyl, aminocarbonyl, aminocar 
bonyl-C-alkyl, C-alkylaminocarbonyl, N-phenylami 
nocarbonyl, N-(C-alkyl)-N-phenylaminocarbonyl, C 
alkylaminocarbonyl-C-alkyl, carboxy-C-alkyl, C 
alkylamino, N-phenylamino, N-(phenyl-C-alkyl)amino, 
N-(C-alkyl)-N-(phenyl-C-alkyl)amino, N-(C-alkyl)- 
N-phenylamino, amino-C-alkyl, C-alkylamino-C- 
alkyl, N-phenylamino-C-alkyl, N-phenyl-C-alky 
lamino-C 1-3-alkyl, N-(C-alkyl)-N-phenyl-C- 
alkylamino-C-alkyl, N-(C-alkyl)-N-phenylamino 
C-alkyl, phenyloxy, phenyl-C-alkoxy, phenylthio, phe 
nyl-C-alkylthio, C-alkylsulfinyl, C-alkylsulfonyl, 
aminoSulfonyl, C-alkylaminoSulfonyl, N-phenylamino 
Sulfonyl, phenylsulfonyl, and N-(C-alkyl)-N-phenylami 
noSulfonyl, 

0046 or a pharmaceutically-acceptable salt, tau 
tomer or prodrug thereof. 

0047. Within this preferred class of compounds, A pref 
erably is a radical Selected from thienyl, furyl, furanone, 
thiazolyl, OXothiazolyl, thioXothiazolyl, imidazolyl, benzo 
furyl, indenyl, benzothienyl, isoxazolyl, OXooxazolyl, pyra 
Zolyl, cyclopentenyl, cyclopentadienyl, benZindazolyl, ben 
Zopyranopyrazolyl, phenyl, and pyridyl. More preferably, A 
is a radical Selected from thienyl, furyl, furanone, thiazolyl, 
OXothiazolyl, thioXothiazolyl, imidazolyl, benzofuryl, inde 
nyl, benzothienyl, isoxazolyl, pyrazolyl, cyclopentenyl, 
cyclopentadienyl, benzindazolyl, benzopyranopyrazolyl, 
phenyl, and pyridyl. Still more preferably, A is a radical 
Selected from thienyl, furanone, isoxazolyl, pyrazolyl, 
cyclopentenyl and pyridinyl. Still more preferably, A is a 
radical Selected from furanone, isoxazolyl, and pyrazolyl. 
0048. In another embodiment, the present method of 
treating cyclooxygenase-2 mediated disorders comprises 
administering to the Subject a therapeutically-effective 
amount of one or more compounds Selected from a more 
preferred class of compounds consisting of compounds of 
Formula I wherein R is cyclohexyl, pyridinyl, or phenyl, 
wherein Said cyclohexyl, pyridinyl, and phenyl may be 
optionally Substituted with one, two or three radicals 
selected from methyl, difluoromethyl, trifluoromethyl, 
cyano, carboxyl, methoxycarbonyl, hydroxyl, hydroxym 
ethyl, trifluoromethoxy, amino, methylamino, phenylamino, 
nitro, methoxymethyl, methylsulfinyl, fluoro, chloro, bromo, 
methoxy and methylthio. 
0049. In another embodiment, the present method of 
treating cyclooxygenase-2 mediated disorders comprises 



US 2004/O138261 A1 

administering to the Subject a therapeutically-effective 
amount of one or more compounds Selected from a more 
preferred class of compounds consisting of compounds of 
Formula I wherein R is a radical selected from hydrido; 
fluoro, chloro, bromo, methyl, OXO, cyano, carboxyl, cya 
nomethyl, methoxy, methylthio, methylcarbonyl, phenyl, 
trifluoromethyl, difluoromethyl, phenylmethyl, methylthi 
omethyl, hydroxymethyl, methoxycarbonyl, ethoxycarbo 
nyl, phenylcarbonyl, phenylmethylcarbonyl, methoxym 
ethyl, phenylthiomethyl, phenyloxymethyl, 
methoxyphenylmethoxymethyl, methoxycarbonylmethyl, 
aminocarbonyl, aminocarbonylmethyl, methylaminocarbo 
nyl, N-phenylaminocarbonyl, N-methyl-N-phenylaminocar 
bonyl, methylaminocarbonylmethyl, carboxymethyl, 
methylamino, N-phenylanmino, N-(phenylmethyl)amino, 
N-methyl-N-(phenylmethyl)amino, N-methyl-N-phenyl 
amino, aminomethyl, methylaminomethyl, N-phenylami 
nomethyl, N-phenylmethylaminomethyl, N-methyl-N-phe 
nylmethylaminomethyl, N-methyl-N-phenylaminomethyl, 
phenyloxy, phenylmethoxy, phenylthio, phenylmethylthio, 
methylsulfinyl, methylsulfonyl, aminoSulfonyl, methylami 
noSulfonyl, N-phenylaminosulfonyl, phenylsulfonyl, and 
N-methyl-N-phenylaminosulfonyl. 

0050. In another embodiment, the present method of 
treating cyclooxygenase-2 mediated disorders comprises 
administering to the Subject a therapeutically-effective 
amount of one or more compounds Selected from a more 
preferred class of compounds consisting of compounds of 
Formula I wherein R' and Rare defined as follows: 

0051) R' is cyclohexyl, pyridinyl, or phenyl, wherein said 
cyclohexyl, pyridinyl, and phenyl may be optionally Substi 
tuted with one, two or three radicals Selected from methyl, 
difluoromethyl, trifluoromethyl, cyano, carboxyl, methoxy 
carbonyl, hydroxyl, hydroxymethyl, trifluoromethoxy, 
amino, methylamino, phenylamino, nitro, methoxymethyl, 
methylsulfinyl, fluoro, chloro, bromo, methoxy and meth 
ylthio; and 

0.052 R is a radical selected from hydrido, fluoro, 
chloro, bromo, methyl, OXO, cyano, carboxyl, cyanomethyl, 
methoxy, methylthio, methylcarbonyl, phenyl, trifluorom 
ethyl, difluoromethyl, phenylmethyl, methylthiomethyl, 
hydroxymethyl, methoxycarbonyl, ethoxycarbonyl, phenyl 
carbonyl, phenylmethylcarbonyl, methoxymethyl, phe 
nylthiomethyl, phenyloxymethyl, methoxyphenyl 
methoxymethyl, methoxycarbonylmethyl, aminocarbonyl, 
aminocarbonylmethyl, methylaminocarbonyl, N-pheny 
laminocarbonyl, N-methyl-N-phenylaminocarbonyl, methy 
laminocarbonylmethyl, carboxymethyl, methylamino, 
N-phenylamino, N-(phenylmethyl)amino, N-methyl-N- 
(phenylmethyl)amino, N-methyl-N-phenylamino, aminom 
ethyl, methylaminomethyl, N-phenylaminomethyl, N-phe 
nylmethylaminomethyl, N-methyl-N- 
phenylmethylaminomethyl, N-methyl-N- 
phenylaminomethyl, phenyloxy, phenylmethoxy, 
phenylthio, phenylmethylthio, methylsulfinyl, methylsulfo 
nyl, aminoSulfonyl, methylaminoSulfonyl, N-phenylamino 
sulfonyl, phenylsulfonyl, and N-methyl-N-phenylaminosul 
fonyl. 

0053. In another embodiment, the present method of 
treating cyclooxygenase-2 mediated disorders comprises 
administering to the Subject a therapeutically-effective 
amount of one or more compounds Selected from a still more 
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preferred class of compounds consisting of those com 
pounds of Formula I wherein: 

0054) R' is cyclohexyl or phenyl, wherein said 
cyclohexyl and phenyl may be optionally Substituted 
with one, two or three radicals Selected from halo, 
cyano, C2-alkyl, C-2-haloalkyl, C-2-alkoxy, and 
C-haloalkoxy; and 

0055) R is a radical selected from hydrido, C.- 
alkyl, C-3-alkoxy, C-3-alkylcarbonyl, C-a-ha 
loalkyl, and C-alkoxycarbonyl. 

0056. In another embodiment, the present method of 
treating cyclooxygenase-2 mediated disorders comprises 
administering to the Subject a therapeutically-effective 
amount of one or more compounds Selected from a still more 
preferred group of compounds consisting of those com 
pounds of Formula I wherein: 

0057) R' is cyclohexyl or phenyl, wherein said 
cyclohexyl and phenyl may be optionally Substituted 
with one, two or three radicals Selected from methyl, 
difluoromethyl, trifluoromethyl, trifluoromethoxy, 
cyano, fluoro, chloro, bromo, and methoxy; and 

0.058 R is a radical selected from hydrido, methyl, 
methoxy, methylcarbonyl, trifluoromethyl, difluo 
romethyl, and methoxycarbonyl. 

0059) Utility of Methods and Compounds 
0060. The methods and compounds of the present inven 
tion would be useful for, but not limited to, the treatment of 
inflammation in a Subject, and for treatment of other 
cyclooxygenase-2 mediated disorders, Such as, as an anal 
gesic in the treatment of pain and headaches, or as an 
antipyretic for the treatment of fever. For example, the 
methods and compounds of the invention would be useful to 
treat arthritis, including but not limited to rheumatoid arthri 
tis, spondyloarthropathies, gouty arthritis, osteoarthritis, 
Systemic lupus erythematosus and juvenile arthritis. Such 
methods and compounds of the invention would be useful in 
the treatment of asthma, bronchitis, menstrual cramps, pre 
term labor, tendinitis, burSitis, allergic neuritis, cytomega 
lovirus infectivity, apoptosis including HIV induced apop 
tosis, lumbago, liver disease including hepatitis, Skin-related 
conditions Such as pSoriasis, eczema, acne, UV damage, 
burns and dermatitis, and from post-operative inflammation 
including from ophthalmic Surgery Such as cataract Surgery 
and refractive Surgery. 
0061 The methods and compounds of the invention also 
would be useful to treat gastrointestinal conditions Such as 
inflammatory bowel disease, Crohn's disease, gastritis, irri 
table bowel syndrome and ulcerative colitis. 
0062) The methods and compounds of the invention 
would be useful in treating inflammation in Such diseaseS as 
migraine headaches, periarteritis nodosa, thyroiditis, aplas 
tic anemia, Hodgkin's disease, Sclerodoma, rheumatic fever, 
type I diabetes, neuromuscular junction disease including 
myasthenia gravis, white matter disease including multiple 
Sclerosis, Sarcoidosis, nephrotic Syndrome, Behcet's Syn 
drome, polymyositis, gingivitis, nephritis, hyperSensitivity, 
Swelling occurring after injury including brain edema, myo 
cardial ischemia, and the like. 
0063. The methods and compounds would also be useful 
in the treatment of ophthalmic diseases, Such as retinitis, 
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conjunctivitis, retinopathies, uveitis, ocular photophobia, 
and of acute injury to the eye tissue. 

0064. The methods and compounds would also be useful 
in the treatment of pulmonary inflammation, Such as that 
asSociated with Viral infections and cystic fibrosis, and in 
bone resorption Such as associated with Osteoporosis. 
0065. The methods and compounds would also be useful 
for the treatment of certain central nervous System disorders, 
Such as cortical dementias including Alzheimer's disease, 
neurodegeneration, and central nervous System damage 
resulting from Stroke, ischemia and trauma. The term “treat 
ment” includes partial or total inhibition of the dementia, 
including Alzheimer's disease, vascular dementia, multi 
infarct dementia, pre-Senile dementia, alcoholic dementia, 
and Senile dementia. 

0.066 The methods and compounds of the invention are 
useful as anti-inflammatory agents, Such as for the treatment 
of arthritis, with the additional benefit of having signifi 
cantly leSS harmful side effects. These methods and com 
pounds would also be useful in the treatment of allergic 
rhinitis, respiratory distreSS Syndrome, endotoxin Shock Syn 
drome, and liver disease. The methods and compounds 
would also be useful in the treatment of pain, but not limited 
to postoperative pain, dental pain, muscular pain, and pain 
resulting from cancer. 

0067. The methods and compounds above would be 
useful for, but not limited to, treating and preventing inflam 
mation-related cardiovascular disorders in a Subject. The 
methods and compounds would be useful for treatment and 
prevention of vascular diseases, coronary artery disease, 
aneurysm, Vascular rejection, arteriosclerosis, atherosclero 
sis including cardiac transplant atherOSclerosis, myocardial 
infarction, embolism, Stroke, thrombosis, including venous 
thrombosis, angina including unstable angina, coronary 
plaque inflammation, bacterial-induced inflammation 
including Chlamydia-induced inflammation, Viral induced 
inflammation, and inflammation associated with Surgical 
procedures Such as vascular grafting including coronary 
artery bypass Surgery, revascularization procedures includ 
ing angioplasty, Stent placement, endarterectomy, or other 
invasive procedures involving arteries, veins and capillaries. 

0068 The methods and compounds would be useful for, 
but not limited to, the treatment of angiogenesis-related 
disorders in a Subject. According to the present invention, 
the methods and compounds can be used in the treatment of 
a Subject in need of angiogenesis inhibition. The methods 
and compounds would be useful for treatment of neoplasia, 
including metastasis, ophthalmological conditions Such as 
corneal graft rejection, ocular neovascularization, retinal 
neovascularization including neovascularization following 
injury or infection, diabetic retinopathy, macular degenera 
tion, retrolental fibroplasia and neovascular glaucoma; 
ulcerative diseaseS Such as gastric ulcer, pathological, but 
non-malignant, conditions Such as hemangiomas, including 
infantile hemaginomas, angiofibroma of the nasopharynx 
and avascular necrosis of bone; and disorders of the female 
reproductive System Such as endometriosis. 

0069. The methods and compounds of the invention 
would be useful for the prevention or treatment of benign 
and malignant tumors neoplasia including cancer, Such as 
colorectal cancer, brain cancer, bone cancer, epithelial cell 
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derived neoplasia (epithelial carcinoma) Such as basal cell 
carcinoma, adenocarcinoma, gastrointestinal cancer Such as 
lip cancer, mouth cancer, esophogeal cancer, Small bowel 
cancer and Stomach cancer, colon cancer, liver cancer, 
bladder cancer, pancreas cancer, ovary cancer, cervical can 
cer, lung cancer, breast cancer and skin cancer, Such as 
Squamus cell and basal cell cancers, prostate cancer, renal 
cell carcinoma, and other known cancers that affect epithe 
lial cells throughout the body. Preferably, neoplasia is 
Selected from gastrointestinal cancer, Barrett's esophagus, 
liver cancer, bladder cancer, pancreas cancer, ovary cancer, 
prostate cancer, cerVical cancer, lung cancer, breast cancer 
and Skin cancer, Such as Squamus cell and basal cell cancers. 
The methods and compounds can also be used to treat the 
fibrosis which occurs with radiation therapy. The methods 
and compounds can be used to treat Subjects having 
adenomatous polyps, including those with familial 
adenomatous polyposis (FAP). Additionally, the methods 
and compounds can be used to prevent polyps from forming 
in patients at risk of FAP. 

0070 The methods and compounds of the present inven 
tion may be used alone or in conjunction with additional 
therapies and or compounds known to those skilled in the art 
in the prevention or treatment of neoplasia. Alternatively, the 
methods and compounds described herein may be used in 
conjunctive therapy. By way of example, the compounds 
may be administered alone or in conjunction with other 
antineoplastic agents or other growth inhibiting agents or 
other drugs or nutrients. 

0071. The present methods and compounds may also be 
used in co-therapies, partially or completely, in addition to 
other antiinflammatories, Such as together with Steroids, 
NSADDs, iNOS inhibitors, p-38 inhibitors, MMP inhibitors, 
TNF inhibitors, 5-lipoxygenase inhibitors, LTB receptor 
antagonists and LTA hydrolase inhibitors. 

0072 The present methods and compounds may also be 
used in combination therapies with opioids and other anal 
gesics, including narcotic analgesics, Mu receptor antago 
nists, Kappa receptor antagonists, non-narcotic (i.e. non 
addictive) analgesics, monoamine uptake inhibitors, 
adenosine regulating agents, cannabinoid derivatives, Sub 
stance Pantagonists, neurokinin-1 receptor antagonists and 
Sodium channel blockers, among others. More preferred 
would be combinations with compounds Selected from mor 
phine, nreperidine, codeine, pentazocine, buprenorphine, 
butorphanol, dezocine, meptazinol, hydrocodone, oxyc 
odone, methadone, Tramadol (+) enantiomer), DuP 747, 
Dynorphine A, Enadoline, RP-60180, HN-11608, E-2078, 
ICI-204448, acetominophen (paracetamol), propoxyphene, 
nalbuphine, E-4018, filenadol, mirfentanil, amitriptyline, 
DuP631, Tramadol (-) enantiomer), GP-531, acadesine, 
AKI-1, AKI-2, GP-1683, GP-3269, 403OW92, tramadol 
racemate, Dynorphine A, E-2078, AXC3742, SNX-111, 
ADL2-1294, ICI-204448, CT-3, CP-99,994, and CP-99,994. 

0073. The methods and compounds can be used in co 
therapies, in place of other conventional antiinflammatories, 
in combination with one or more antihistamines, deconges 
tants, diuretics, antituSSive agents or with other agents 
previously known to be effective in combination with anti 
inflammatory agents. 
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0074) Subjects of Treatment 

0075 Besides being useful for human treatment, these 
methods and compounds are also useful for Veterinary 
treatment of companion animals, exotic animals and farm 
animals, including mammals, rodents, and the like. More 
preferred animals include horses, dogs, and cats. 

0076) Selectivity of Compounds 

0077. The present novel methods preferably employ 
compounds which Selectively inhibit cyclooxygenase-2 over 
cyclooxygenase-1. Preferably, the compounds have a 
cyclooxygenase-2 ICs of less than about 0.5 uM, and also 
have a Selectivity ratio of cyclooxygenase-2 inhibition over 
cyclooxygenase-1 inhibition of at least 50, and more pref 
erably of at least 100. Even more preferably, the compounds 
have a cyclooxygenase-1 ICso of greater than about 5 uM. 
Such preferred Selectivity may indicate an ability to reduce 
the incidence of common NSAID-induced side effects. 

0078 Pyrazoles 

0079. In still another embodiment, the present method of 
treating cyclooxygenase-2 mediated disorders comprises 
administering to the Subject a therapeutically-effective 
amount of one or more compounds Selected from a Subclass 
of compounds of Formula I corresponding to Formula II: 

II 
R4 R5 
1n Caus N1 
N-N 

V 21 
1so 

0080 wherein substituents X, n, R", RandR have 
the same definitions and Sub-definitions as Substitu 
ents X, n, R, R and R, respectively, set forth above 
for the compounds of Formula I, and the pharma 
ceutically-acceptable Salts, tautomers and prodrugs 
thereof. 

0081. Within this subclass of compounds, a preferred 
group of compounds consists of those compounds of For 
mula IIA or Formula IIB: 

IA 
R5 

N 

F | 

r O 

6 s- R4 R-R x 
O 
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-continued 
IIB 

R4 
V 
N 

* S-1S-1Ns 
\ 1. RO-S 

0082 wherein R, R and R are as defined above, 
and the pharmaceutically-acceptable Salts, tautomers 
and prodrugs thereof. 

0083. Within this subclass of compounds, a more pre 
ferred group of compounds consists of those compounds of 
Formula IIC or IID: 

IC 

F 

N 

H A 
2. V F 

O 

IID 

F 

N 

H A 
2. V F 

O 

OCH 

0084) and the pharmaceutically-acceptable salts, tau 
tomers and prodrugs thereof. Preferably, (a) one fluoro 
radical is present at the 2-position and the other fluoro 
radical is present at the 5-position, or (b) one fluoro radical 
is present at the 2-position and the other fluoro radical is 
present at the 3-position, or (c) one fluoro radical is present 
at the 3-position and the other fluoro radical is present at the 
5-position. 

0085 Preferred species within this subclass include, but 
are not limited to: 

0086) 5-phenyl-1-3,5-difluoro-4-(methylsulfo 
nyl)phenyl)-3-(trifluoromethyl)-1H-pyrazole; 

0.087 5-(3-chloro-5-methylphenyl)-1-3,5-difluoro 
4-(methylsulfonyl)phenyl-3-(trifluoromethyl)-1H 
pyrazole; 
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0660 2,5-difluoro-4-1-(3,5-difluorophenyl)-3-(tri 
fluoro)-1H-pyrazol-5-ylbenezenesulfonamide; 

0661) 2,5-difluoro-4-1-(3,4-dimethylphenyl)-3- 
(trifluoro)-1H-pyrazol-5-ylbenezenesulfonamide; 

0662 2,5-difluoro-4-1-(3,5-dimethylphenyl)-3- 
(trifluoro)-1H-pyrazol-5-ylbenezenesulfonamide; 

0663 2,5-difluoro-4-1-(3-methyl-4-chlorophenyl)- 
3-(trifluoro)-1H-pyrazol-5-ylbenezenesulfonamide; 

0664) 2,5-difluoro-4-1-(4-methyl-3-chlorophenyl)- 
3-(trifluoro)-1H-pyrazol-5-ylbenezenesulfonamide; 
2,5-difluoro-4-1-(3-methyl-4-fluorophenyl)-3-(trif 
luoro)-1H-pyrazol-5-yl)benezenesulfonamide; 

0665 2,5-difluoro-4-1-(4-methyl-3-fluorophenyl)- 
3-(trifluoro)-1H-pyrazol-5-ylbenezenesulfonamide; 

0666 2,5-difluoro-4-1-(3-methyl-4-bromophenyl)- 
3-(trifluoro)-1H-pyrazol-5-ylbenezenesulfonamide; 

0667 2,5-difluoro-4-1-(4-methyl-3-bromophenyl)- 
3-(trifluoro)-1H-pyrazol-5-ylbenezenesulfonamide; 

0668 2,5-difluoro-4-1-(3-methyl-4-trifluorometh 
ylphenyl)-3-(trifluoro)-1H-pyrazol-5-ylbenezene 
Sulfonamide, 

0669 2,5-difluoro-4-1-(4-methyl-3-trifluorometh 
ylphenyl)-3-(trifluoro)-1H-pyrazol-5-ylbenezene 
Sulfonamide, 

0670) 2,5-difluoro-4-1-(3-methyl-4-trifluo 
romethoxyphenyl)-3-(trifluoro)-1H-pyrazol-5-yl) 
beneZeneSulfonamide; 

0671) 2,5-difluoro-4-1-(4-methyl-3-trifluo 
romethoxyphenyl)-3-(trifluoro)-1H-pyrazol-5-yl) 
beneZeneSulfonamide; 

0672 2,5-difluoro-4-1-(3-cyano-4-methylphenyl)- 
3-(trifluoro)-1H-pyrazol-5-ylbenezenesulfonamide; 

0673 2,5-difluoro-4-1-(4-cyano-3-methylphenyl)- 
3-(trifluoro)-1H-pyrazol-5-ylbenezenesulfonamide; 

0674 2,5-difluoro-4-1-(3-chloro-4-methoxyphe 
nyl)-3-(trifluoro)-1H-pyrazol-5-ylbenezenesulfona 
mide, 

0675 2,5-difluoro-4-1-(4-chloro-3-methoxyphe 
nyl)-3-(trifluoro)-1H-pyrazol-5-ylbenezenesulfona 
mide, 

0676 2,5-difluoro-4-1-(2-methylpyridin-6-yl)-3- 
(trifluoro)-1H-pyrazol-5-ylbenezenesulfonamide; 

0677 2,5-difluoro-4-1-(2-methylthiazol-4-yl)-3- 
(trifluoro)-1H-pyrazol-5-ylbenezenesulfonamide; 

0678 2,5-difluoro-4-1-(4-methylthiazol-2-yl)-3- 
(trifluoro)-1H-pyrazol-5-ylbenezenesulfonamide; 

0679 2,5-difluoro-4-1-(2-methylpyridin-3-yl)-3- 
(trifluoro)-1H-pyrazol-5-ylbenezenesulfonamide; 

0680 2,5-difluoro-4-1-(2-methylpyridin-3-yl)-3- 
(trifluoro)-1H-pyrazol-5-ylbenezenesulfonamide; 

0681) 2,5-difluoro-4-1-(3-pyridinyl)-3-(trifluoro)- 
1H-pyrazol-5-ylbenezenesulfonamide; 
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0682 2,5-difluoro-4-1-(5-methylpyridin-3-yl)-3- 
(trifluoro)-1H-pyrazol-5-ylbenezenesulfonamide; 

0683 2,5-difluoro-4-1-(2-methylpyridin-3-yl)-3- 
(trifluoro)-1H-pyrazol-5-ylbenezenesulfonamide; 

0684 2,5-difluoro-4-1-cyclohexyl-3-(trifluoro)- 
1H-pyrazol-5-ylbenezenesulfonamide; 

0685 2,5-difluoro-4-1-cyclopentyl-3-(trifluoro)- 
1H-pyrazol-5-ylbenezenesulfonamide; 

0686 and the pharmaceutically-acceptable salts, 
tautomers and prodrugs thereof. 

0687. Thiophenes 
0688. In still another embodiment, the present method of 
treating cyclooxygenase-2 mediated disorders comprises 
administering to the Subject a therapeutically-effective 
amount of one or more compounds Selected from a Subclass 
of compounds of Formula I corresponding to Formula III: 

III 
(X) R8 

RS/ / \ Al-R 
f W / Q O 

0689) wherein substituents X, n, R7, RandR have 
the same definitions and Sub-definitions as Substitu 
ents X, n, R', RandR, respectively, set forth above 
for the compounds of Formula I, and the pharma 
ceutically-acceptable Salts, tautomers and prodrugs 
thereof. 

0690. Within this subclass of compounds, a more pre 
ferred group of compounds consists of those compounds of 
Formula IIIA: 

IIIA 

0691 wherein R, R and R are as defined above, 
and the pharmaceutically-acceptable Salts, tautomers 
and prodrugs thereof. 

0692 Within this subclass of compounds, another pre 
ferred group of compounds, in addition to those embodi 
ments previously described with respect to compounds of 
Formula I, consists of those compounds of Formula III 
wherein: 

0693) R7 is cyclohexyl or phenyl, wherein said 
cyclohexyl and phenyl may be optionally Substituted 
with one, two or three radicals Selected from halo, 
cyano, C2-alkyl, C-2-haloalkyl, C-2-alkoxy, and 
C-haloalkoxy; and 
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0794) Isoxazoles 

0795. In still another embodiment, the present method of 
treating cyclooxygenase-2 mediated disorders comprises 
administering to the Subject a therapeutically-effective 
amount of one or more compounds Selected from a Subclass 
of compounds of Formula I corresponding to Formula IV: 

IV 

9 O R10 11 

“s? ()); \ / 2 
0796 wherein substituents X, n, R', R'' and R' 
have the same definitions and Sub-definitions as 
substituents X, n, R', R and R, respectively, set 
forth above for the compounds of Formula I, and the 
pharmaceutically-acceptable Salts, tautomers and 
prodrugs thereof. 

0797 Within this subclass of compounds, a preferred 
group of compounds consists of those compounds of For 
muula IVA and IVB: 

R10 F 

- / ) ' O / == l 
R11 F 

R11 F 

RIQ O 12 

?y / ) 
No? \--/ ) 

IVA 

IVB 

0798 wherein R', R'' and R'' are as defined 
above, and the pharmaceutically-acceptable Salts, 
tautomers and prodrugs thereof. 

0799. Within this subclass of compounds, a more pre 
ferred group of compounds consists of those compounds of 
Formula IVC and IVD: 

IVC 

F 

| A Q N1N / N \, )-() is 
F 
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-continued 
IVD 

F O 

N / \'s ul N Ó N/ == | O 
CH F 

0800 and the pharmaceutically-acceptable salts, tau 
tomers and prodrugs thereof. Preferably, (a) one fluoro 
radical is present at the 2-position and the other fluoro 
radical is present at the 5-position, or (b) one fluoro radical 
is present at the 2-position and the other fluoro radical is 
present at the 3-position, or (c) one fluoro radical is present 
at the 3-position and the other fluoro radical is present at the 
5-position. 

0801 Preferred species within this subclass include, but 
are not limited to: 

0802 2,6-difluoro-4-3-phenyl-5-fluoromethylisox 
azol-4-ylbenezenesulfonamide; 

0803 2,6-difluoro-4-3-(3-chlorophenyl)-5-fluo 
romethylisoxazol-4-ylbenezenesulfonamide; 

0804) 2,6-difluoro-4-3-(4-chlorophenyl)-5-fluo 
romethylisoxazol-4-ylbenezenesulfonamide; 

0805) 2,6-difluoro-4-3-(3-bromophenyl)-5-fluo 
romethylisoxazol-4-ylbenezenesulfonamide; 

0806 2,6-difluoro-4-3-(4-bromophenyl)-5-fluo 
romethylisoxazol-4-ylbenezenesulfonamide; 

0807 2,6-difluoro-4-3-(3-fluorophenyl)-5-fluo 
romethylisoxazol-4-ylbenezenesulfonamide; 

0808) 2,6-difluoro-4-3-(4-fluorophenyl)-5-fluo 
romethylisoxazol-4-ylbenezenesulfonamide; 

0809 2,6-difluoro-4-3-(3-methylphenyl)-5-fluo 
romethylisoxazol-4-ylbenezenesulfonamide; 

0810 2,6-difluoro-4-3-(4-methylphenyl)-5-fluo 
romethylisoxazol-4-ylbenezenesulfonamide; 

0811) 2,6-difluoro-4-3-(3-cyanophenyl)-5-fluo 
romethylisoxazol-4-ylbenezenesulfonamide; 

0812 2,6-difluoro-4-3-(4-cyanophenyl)-5-fluo 
romethylisoxazol-4-ylbenezenesulfonamide; 

0813 2,6-difluoro-4-3-(3-trifluoromethylphenyl)- 
5-fluoromethylisoxazol-4-ylbenezenesulfonamide; 

0814) 2,6-difluoro-4-3-(4-trifluoromethylphenyl)- 
5-fluoromethylisoxazol-4-ylbenezenesulfonamide; 

0815 2,6-difluoro-4-3-(3-trifluoromethoxyphe 
nyl)-5-fluoromethylisoxazol-4-ylbenezenesulfona 
mide; 

0816 2,6-difluoro-4-3-(4-trifluoromethoxyphe 
nyl)-5-fluoromethylisoxazol-4-ylbenezenesulfona 
mide; 
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1583 2,5-difluoro-4-3-(3-methylphenyl)-5-trifluo 
romethylisoxazol-4-ylbenezenesulfonamide; 

1584 2,5-difluoro-4-3-(4-methylphenyl)-5-trifluo 
romethylisoxazol-4-ylbenezenesulfonamide; 

1585 2,5-difluoro-4-3-(3-cyanophenyl)-5-trifluo 
romethylisoxazol-4-ylbenezenesulfonamide; 

1586 2,5-difluoro-4-3-(4-cyanophenyl)-5-trifluo 
romethylisoxazol-4-ylbenezenesulfonamide; 

1587 2,5-difluoro-4-3-(3-trifluoromethylphenyl)- 
5-trifluoromethylisoxazol-4-ylbenezenesulfona 
mide, 

1588 2,5-difluoro-4-3-(4-trifluoromethylphenyl)- 
5-trifluoromethylisoxazol-4-ylbenezenesulfona 
mide, 

1589 2,5-difluoro-4-3-(3-trifluoromethoxyphe 
nyl)-5-trifluoromethylisoxazol-4-yl)benezene 
Sulfonamide, 

1590) 2,5-difluoro-4-3-(4-trifluoromethoxyphe 
nyl)-5-trifluoromethylisoxazol-4-yl)benezene 
Sulfonamide, 

1591) 2,5-difluoro-4-3-(3,4-dichlorophenyl)-5-trif 
luoromethylisoxazol-4-ylbenezenesulfonamide; 

1592) 2,5-difluoro-4-3-(3,4-dibromophenyl)-5-trif 
luoromethylisoxazol-4-ylbenezenesulfonamide; 

1593] 2,5-difluoro-4-3-(3,4-difluorophenyl)-5-trif 
luoromethylisoxazol-4-ylbenezenesulfonamide; 

1594) 2,5-difluoro-4-3-(3,5-dichlorophenyl)-5-trif 
luoromethylisoxazol-4-ylbenezenesulfonamide; 

1595 2.5-difluoro-4-3-(3,5-dibromophenyl)-5-trif 
luoromethylisoxazol-4-ylbenezenesulfonamide; 

1596 2.5-difluoro-4-3-(3,5-difluorophenyl)-5-trif 
luoromethylisoxazol-4-ylbenezenesulfonamide; 

1597 2,5-difluoro-4-3-(3,4-dimethylphenyl)-5-tri 
fluoromethylisoxazol-4-ylbenezenesulfonamide; 

1598 2.5-difluoro-4-3-(3,5-dimethylphenyl)-5-tri 
fluoromethylisoxazol-4-ylbenezenesulfonamide; 

1599 2,5-difluoro-4-3-(3-methyl-4-chlorophenyl)- 
5-trifluoromethylisoxazol-4-ylbenezenesulfona 
mide, 

1600 2,5-difluoro-4-3-(4-methyl-3-chlorophenyl)- 
5-trifluoromethylisoxazol-4-ylbenezenesulfona 
mide, 

1601) 2,5-difluoro-4-3-(3-methyl-4-fluorophenyl)- 
5-trifluoromethylisoxazol-4-ylbenezenesulfona 
mide, 

1602 2,5-difluoro-4-3-(4-methyl-3-fluorophenyl)- 
5-trifluoromethylisoxazol-4-ylbenezenesulfona 
mide, 

1603 2.5-difluoro-4-3-(3-methyl-4-bromophenyl)- 
5-trifluoromethylisoxazol-4-ylbenezenesulfona 
mide, 

1604 2,5-difluoro-4-3-(4-methyl-3-bromophenyl)- 
5-trifluoromethylisoxazol-4-ylbenezenesulfona 
mide, 
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1605) 2,5-difluoro-4-3-(3-methyl-4-trifluorometh 
ylphenyl)-5-trifluoromethylisoxazol-4-yl)benezene 
Sulfonamide, 

1606 2,5-difluoro-4-3-(4-methyl-3-trifluorometh 
ylphenyl)-5-trifluoromethylisoxazol-4-yl)benezene 
Sulfonamide, 

1607 2,5-difluoro-4-3-(3-methyl-4-trifluo 
romethoxyphenyl)-5-trifluoromethylisoxazol-4-yl) 
beneZeneSulfonamide, 

1608) 2,5-difluoro-4-3-(4-methyl-3-trifluo 
romethoxyphenyl)-5-trifluoromethylisoxazol-4-yl) 
beneZeneSulfonamide, 

1609 2,5-difluoro-4-3-(3-cyano-4-methylphenyl)- 
5-trifluoromethylisoxazol-4-ylbenezenesulfona 
mide; 

1610) 2,5-difluoro-4-3-(4-cyano-3-methylphenyl)- 
5-trifluoromethylisoxazol-4-ylbenezenesulfona 
mide; 

1611) 2,5-difluoro-4-3-(3-chloro-4-methoxyphe 
nyl)-5-trifluoromethylisoxazol-4-yl)benezene 
Sulfonamide, 

1612) 2,5-difluoro-4-3-(4-chloro-3-methoxyphe 
nyl)-5-trifluoromethylisoxazol-4-yl)benezene 
Sulfonamide, 

1613 2,5-difluoro-4-3-(2-methylpyridin-6-yl)-5- 
trifluoromethylisoxazol-4-ylbenezenesulfonamide; 

1614) 2,5-difluoro-4-3-(2-methylthiazol-4-yl)-5- 
trifluoromethylisoxazol-4-ylbenezenesulfonamide; 

1615 2,5-difluoro-4-3-(4-methylthiazol-2-yl)-5- 
trifluoromethylisoxazol-4-ylbenezenesulfonamide; 

1616 2,5-difluoro-4-3-(2-methylpyridin-3-yl)-5- 
trifluoromethylisoxazol-4-ylbenezenesulfonamide; 

1617 2,5-difluoro-4-3-(2-methylpyridin-3-yl)-5- 
trifluoromethylisoxazol-4-ylbenezenesulfonamide; 

1618 2,5-difluoro-4-3-(3-pyridinyl)-5-trifluorom 
ethylisoxazol-4-ylbenezenesulfonamide; 

1619 2,5-difluoro-4-3-(5-methylpyridin-3-yl)-5- 
trifluoromethylisoxazol-4-ylbenezenesulfonamide; 

1620) 2,5-difluoro-4-3-(2-methylpyridin-3-yl)-5- 
trifluoromethylisoxazol-4-ylbenezenesulfonamide; 

1621 and the pharmaceutically-acceptable Salts, 
tautomers and prodrugs thereof. 

1622 Furanones 

1623. In still another embodiment, the present method of 
treating cyclooxygenase-2 mediated disorders comprises 
administering to the Subject a therapeutically-effective 
amount of one or more compounds Selected from a Subclass 
of compounds of Formula I corresponding to Formula V: 
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1624 wherein substituents X, n, R', R'' and R' 
have the same definitions and Sub-definitions as 
substituents X, n, R', R and R, respectively, set 
forth above for the compounds of Formula I, and the 
pharmaceutically-acceptable Salts, tautomers and 
prodrugs thereof. 

1625. Within this subclass of compounds, a preferred 
group of compounds consists of those compounds of For 
mula VA and VB: 

VA 
F O 

9 z is 4 / \ O Ri-S 

\/ Y-N. O R 

F R13 
VB 

R13 O 
F 

9 / is 4 / \, ( ), 
== O 
F R14 

1626) wherein R', R'' and R' are as defined 
above, and the pharmaceutically-acceptable Salts, 
tautomers and prodrugs thereof. 

1627. Within this subclass of compounds, a more pre 
ferred group of compounds consists of those compounds of 
Formula VC: 

F 

9 7 - { 2. == O 
F 

VC 

O 

1628 and the pharmaceutically-acceptable Salts, 
tautomers and prodrugs thereof. Preferably, (a) one 
fluoro radical is present at the 2-position and the 
other fluoro radical is present at the 5-position, or (b) 
one fluoro radical is present at the 2-position and the 
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other fluoro radical is present at the 3-position, or (c) 
one fluoro radical is present at the 3-position and the 
other fluoro radical is present at the 5-position. 

1629 Preferred species within this subclass include, but 
are not limited to: 

1630) 2,5-difluoro-4-4-5-oxo-2,5-dihydro-3-fura 
nylbenzenesulfonamide; 

1631) 2,5-difluoro-4-4-(3-chlorophenyl)-5-oxo-2, 
5-dihydro-3-furanylbenzenesulfonamide; 

1632 2,5-difluoro-4-4-(4-chlorophenyl)-5-oxo-2, 
5-dihydro-3-furanylbenzenesulfonamide, 

1633 2,5-difluoro-4-4-(3-bromophenyl)-5-oxo-2, 
5-dihydro-3-furanylbenzenesulfonamide; 

1634 2,5-difluoro-4-4-(4-bromophenyl)-5-oxo-2, 
5-dihydro-3-furanylbenzenesulfonamide; 

1635 2,5-difluoro-4-4-(3-fluorophenyl)-5-oxo-2, 
5-dihydro-3-furanylbenzenesulfonamide, 

1636 2,5-difluoro-4-4-(4-fluorophenyl)-5-oxo-2, 
5-dihydro-3-furanylbenzenesulfonamide; 

1637 2,5-difluoro-4-4-(3-methylphenyl)-5-oxo-2, 
5-dihydro-3-furanylbenzenesulfonamide; 

1638 2,5-difluoro-4-4-(4-methylphenyl)-5-oxo-2, 
5-dihydro-3-furanylbenzenesulfonamide; 

1639 2,5-difluoro-4-4-(3-cyanophenyl)-5-oxo-2,5- 
dihydro-3-furanylbenzenesulfonamide; 

1640 2,5-difluoro-4-4-(4-cyanophenyl)-5-oxo-2,5- 
dihydro-3-furanylbenzenesulfonamide; 

1641) 2,5-difluoro-4-4-(3-trifluoromethylphenyl)- 
5-oxo-2,5-dihydro-3-furanylbenzenesulfonamide; 

1642 2,5-difluoro-4-4-(4-trifluoromethylphenyl)- 
5-oxo-2,5-dihydro-3-furanylbenzenesulfonamide; 

1643 2,5-difluoro-4-4-(3-trifluoromethoxyphe 
nyl)-5-oxo-2,5-dihydro-3-furanylbenzenesulfona 
mide; 

1644 2,5-difluoro-4-4-(4-trifluoromethoxyphe 
nyl)-5-oxo-2,5-dihydro-3-furanylbenzenesulfona 
mide; 

1645 2,5-difluoro-4-4-(3,4-dichlorophenyl)-5- 
oxo-2,5-dihydro-3-furanylbenzenesulfonamide; 

1646 2,5-difluoro-4-4-(3,4-dibromophenyl)-5- 
oxo-2,5-dihydro-3-furanylbenzenesulfonamide; 

1647 2,5-difluoro-4-4-(3,4-difluorophenyl)-5-oxo 
2,5-dihydro-3-furanylbenzenesulfonamide; 

1648 2,5-difluoro-4-4-(3,5-dichlorophenyl)-5- 
oxo-2,5-dihydro-3-furanylbenzenesulfonamide; 

1649 2,5-difluoro-4-4-(3,5-dibromophenyl)-5- 
oxo-2,5-dihydro-3 furanylbenzenesulfonamide; 

1650 2,5-difluoro-4-4-(3,5-difluorophenyl)-5-oxo 
2,5-dihydro-3-furanylbenzenesulfonamide; 

1651) 2,5-difluoro-4-4-(3,4-dimethylphenyl)-5- 
oxo-2,5-dihydro-3-furanylbenzenesulfonamide; 
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1799 3-(4-methyl-3-bromophenyl)-4-3,6-difluoro 
4-(methylsulfonyl)phenyl-2(5H)-furanone; 

1800 3-(3-methyl-4-trifluoromethylphenyl)-4-3,6- 
difluoro-4-(meth Isulfonyl)phenyl-2(5H)-furanone; 

1801 3-(4-methyl-3-trifluoromethylphenyl)-4-3,6- 
difluoro-4-(methylsulfonyl)phenyl-2(5H)-furanone; 

1802 3-(3-methyl-4-trifluoromethoxyphenyl)-4-3, 
6-difluoro-4-(methylsulfonyl)phenyl-2(5H)-fura 
none, 

1803 3-(4-methyl-3-trifluoromethoxyphenyl)-4-3, 
6-difluoro-4-(methylsulfonyl)phenyl-2(5H)-fura 
none, 

1804) 3-(3-cyano-4-methylphenyl)-4-3,6-difluoro 
4-(methylsulfonyl)phenyl-2(5H)-furanone; 

1805 3-(4-cyano-3-methylphenyl)-4-3,6-difluoro 
4-(methylsulfonyl)phenyl-2(5H)-furanone; 

1806 3-(3-chloro-4-methoxyphenyl)-4-3,6-dif 
luoro-4-(methylsulfonyl)phenyl-2(5H)-furanone; 

1807 3-(4-chloro-3-methoxyphenyl)-4-3,6-dif 
luoro-4-(methylsulfonyl)phenyl-2(5H)-furanone; 

1808 3-(2-methylpyridin-6-yl)-4-3,6-difluoro-4- 
(methylsulfonyl)phenyl-2(5H)-furanone; 

1809) 3-(2-methylthiazol-4-yl)-4-3,6-difluoro-4- 
(methylsulfonyl)phenyl-2(5H)-furanone; 

1810 3-(4-methylthiazol-2-yl)-4-3,6-difluoro-4- 
(methylsulfonyl)phenyl-2(5H)-furanone; 

1811 3-(2-methylpyridin-3-yl)-4-3,6-difluoro-4- 
(methylsulfonyl)phenyl-2(5H)-furanone; 

1812 3-(2-methylpyridin-3-yl)-3,6-difluoro-4- 4 

(methylsulfonyl)phenyl-2(5H)-furanone; 

1813 3-(3-pyridinyl)-4-3,6-difluoro-4-(methylsul 
fonyl)phenyl-2(5H)-furanone; 

1814) 3-(3-methylpyridin-3-yl)-4-3,6-difluoro-4- 
(methylsulfonyl)phenyl-2(5H)-furanone; 

1815. 3-(2-methylpyridin-3-yl)-4-3,6-difluoro-4- 
(methylsulfonyl)phenyl-2(5H)-furanone; 

1816 3-cyclohexyl-4-3,6-difluoro-4-(methylsulfo 
nyl)phenyl-2(5H)-furanone; 

1817 3-cyclopentyl-4-3,6-difluoro-4-(methylsul 
fonyl)phenyl-2(5H)-furanone; 

1818 and the pharmaceutically-acceptable salts, 
tautomers and prodrugs thereof. 

1819 Cyclopentenes 

1820. In still another embodiment, the present method of 
treating cyclooxygenase-2 mediated disorders comprises 
administering to the Subject a therapeutically-effective 
amount of one or more compounds Selected from a Subclass 
of compounds of Formula I corresponding to Formula VI: 
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1821 wherein substituents X, n, R', R7 and R' 
have the same definitions and Sub-definitions as 
substituents X, n, R, R and R, respectively, set 
forth above for the compounds of Formula I, and the 
pharmaceutically-acceptable Salts, tautomers and 
prodrugs thereof. 

1822. Within this subclass of compounds, a preferred 
group of compounds consists of those compounds of For 
mula VIA: 

VA 

R17 

1823) wherein R', R7 and R' are as defined 
above, and the pharmaceutically acceptable Salts, 
tautomers and prodrugs thereof. 

1824 Within this subclass of compounds, a more pre 
ferred group of compounds consists of those compounds of 
Formula VIB: 

V 
O 

O 

- { \ o 
\== 

F 

1825 and the pharmaceutically-acceptable salts, 
tautomers and prodrugs thereof. Preferably, (a) one 
fluoro radical is present at the 2-position and the 
other fluoro radical is present at the 5-position, or (b) 
one fluoro radical is present at the 2-position and the 
other fluoro radical is present at the 3-position, or (c) 
one fluoro radical is present at the 3-position and the 
other fluoro radical is present at the 5-position. 

IB 

1826 Preferred species within this subclass include, but 
are not limited to: 

1827 2,6-difluoro-4-2-phenylcyclopenten-1-yl) 
beneZeneSulfonamide, 
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1930) 2,5-difluoro-4-2-(3-cyanophenyl)cyclo 
penten-1-ylbenezenesulfonamide; 

1931) 2,5-difluoro-4-2-(4-cyanophenyl)cyclo 
penten-1-ylbenezenesulfonamide; 

1932 2,5-difluoro-4-2-(3-trifluoromethylphehyl) 
cyclopenten-1-ylbenezenesulfonamide; 

1933 2,5-difluoro-4-2-(4-trifluoromethylphenyl) 
cyclopenten-1-ylbenezenesulfonamide; 

1934 2,5-difluoro-4-2-(3-trifluoromethoxyphenyl) 
cyclopenten-1-ylbenezenesulfonamide; 

1935 2,5-difluoro-4-2-(4-trifluoromethoxyphenyl) 
cyclopenten-1-ylbenezenesulfonamide; 

1936 2,5-difluoro-4-2-(3,4-dichlorophenyl)cyclo 
penten-1-ylbenezenesulfonamide; 

1937 2,5-difluoro-4-2-(3,4-dibromophenyl)cyclo 
penten-1-ylbenezenesulfonamide; 

1938 2,5-difluoro-4-2-(3,4-difluorophenyl)cyclo 
penten-1-ylbenezenesulfonamide; 

1939 2,5-difluoro-4-2-(3,5-dichlorophenyl)cyclo 
penten-1-ylbenezenesulfonamide; 

1940 2,5-difluoro-4-2-(3,5-dibromophenyl)cyclo 
penten-1-ylbenezenesulfonamide; 

1941) 2,5-difluoro-4-2-(3,5-difluorophenyl)cyclo 
penten-1-ylbenezenesulfonamide; 

1942 2,5-difluoro-4-2-(3,4-dimethylphenyl)cyclo 
pentenylbenezenesulfonamide; 

1943 2,5-difluoro-4-2-(3,5-dimethylphenyl)cyclo 
penten-1-ylbenezenesulfonamide; 

1944) 2,5-difluoro-4-2-(3-methyl-4-chlorophenyl) 
cyclopenten-1-ylbenezenesulfonamide; 

1945 2,5-difluoro-4-2-(4-methyl-3-chlorophenyl) 
cyclopenten-1-ylbenezenesulfonamide; 

1946 2,5-difluoro-4-2-(3-methyl-4-fluorophenyl) 
cyclopenten-1-ylbenezenesulfonamide; 

1947 2,5-difluoro-4-2-(4-methyl-3-fluorophenyl) 
cyclopenten-1-ylbenezenesulfonamide; 

1948 2,5-difluoro-4-2-(3-methyl-4-bromophenyl) 
cyclopenten-1-ylbenezenesulfonamide; 

1949 2,5-difluoro-4-2-(4-methyl-3-bromophenyl) 
cyclopenten-1-ylbenezenesulfonamide, 

1950 2,5-difluoro-4-2-(3-methyl-4-trifluorometh 
ylphenyl)cyclopenten-1-ylbenezenesulfonamide; 

1951) 2,5-difluoro-4-2-(4-methyl-3-trifluorometh 
ylphenyl)cyclopenten-1-ylbenezenesulfonamide; 

1952 2,5-difluoro-4-2-(3-methyl-4-trifluo 
romethoxyphenyl)cyclopenten-ylbenezenesulfona 
mide, 

1953 2,5-difluoro-4-2-(4-methyl-3-trifluo 
romethoxyphenyl)cyclopenten-ylbenezenesulfona 
mide, 

1954 2,5-difluoro-4-2-(3-cyano-4-methylphenyl) 
cyclopenten-1-ylbenezenesulfonamide; 
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1955 2,5-difluoro-4-2-(4-cyano-3-methylphenyl) 
cyclopenten-1-ylbenezenesulfonamide; 

1956 2,5-difluoro-4-2-(3-chloro-4-methoxyphe 
nyl)cyclopenten-1-ylbenezenesulfonamide; 

1957 2,5-difluoro-4-2-(4-chloro-3-methoxyphe 
nyl)cyclopenten-1-ylbenezenesulfonamide; 

1958 2,5-difluoro-4-2-(2-methylpyridin-6-yl)cy 
clopenten-1-ylbenezenesulfonamide; 

1959 2,5-difluoro-4-2-(2-methylthiazol-4-yl)cy 
clopenten-1-ylbenezenesulfonamide; 

1960 2,5-difluoro-4-2-(4-methylthiazol-2-yl)cy 
clopenten-1-ylbenezenesulfonamide; 

1961) 2,5-difluoro-4-2-(2-methylpyridin-3-yl)cy 
clopenten-1-ylbenezenesulfonamide; 

1962 2,5-difluoro-4-2-(2-methylpyridin-3-yl)cy 
clopenten-1-ylbenezenesulfonamide; 

1963 2,5-difluoro-4-2-(3-pyridinyl)cyclopenten-1- 
ylbenezenesulfonamide; 

1964) 2,5-difluoro-4-2-(5-methylpyridin-3-yl)cy 
clopenten-1-ylbenezenesulfonamide; 

1965 2,5-difluoro-4-2-(2-methylpyridin-3-yl)cy 
clopenten-1-ylbenezenesulfonamide; 

1966 2,5-difluoro-4-2-cyclohexylcyclopenten-1- 
ylbenezenesulfonamide; 

1967 2,5-difluoro-4-2-cyclopentylcyclopenten-1- 
ylbenezenesulfonamide; 

1968 4-5-phenyl-1,4-cyclopentadienyl-2,5-fluo 
rophenyl methyl Sulfone, 

1969) 4-5-(3-chlorophenyl)-1,4-cyclopentadienyl 
2.5-fluorophenyl methyl sulfone; 

1970 4-5-(4-chlorophenyl)-1,4-cyclopentadienyl 
2.5-fluorophenyl methyl sulfone; 

1971 4-5-(3-bromophenyl)-1,4-cyclopentadienyl 
2.5-fluorophenyl methyl sulfone; 

1972) 4-5-(4-bromophenyl)-1,4-cyclopentadienyl 
2.5-fluorophenyl methyl sulfone; 

1973 4-5-(3-fluorophenyl)-1,4-cyclopentadienyl 
2.5-fluorophenyl methyl sulfone; 

1974) 4-5-(4-fluorophenyl)-1,4-cyclopentadienyl 
2.5-fluorophenyl methyl sulfone; 

1975 4-5-(3-methylphenyl)-1,4-cyclopentadi 
enyl-2,5-fluorophenyl methyl sulfone; 

1976) 4-5-(4-methylphenyl)-1,4-cyclopentadi 
enyl-2,5-fluorophenyl methyl sulfone; 

1977 4-5-(3-cyanophenyl)-1,4-cyclopentadienyl 
2.5-fluorophenyl methyl sulfone; 

1978) 4-5-(4-cyanophenyl)-1,4-cyclopentadienyl 
2.5-fluorophenyl methyl sulfone; 

1979) 4-5-(3-trifluoromethylphenyl)-1,4-cyclopen 
tadienyl-2,5-fluorophenyl methyl sulfone; 

1980 4-5-(4-trifluoromethylphenyl)-1,4-cyclopen 
tadienyl-2,5-fluorophenyl methyl sulfone; 
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1981 4-5-(3-trifluoromethoxyphenyl)-1,4-cyclo 
pentadienyl-2,5-fluorophenyl methyl Sulfone, 

1982) 4-5-(4-trifluoromethoxyphenyl)-1,4-cyclo 
pentadienyl-2,5-fluorophenyl methyl Sulfone, 

1983 4-5-(3,4-dichlorophenyl)-1,4-cyclopentadi 
enyl-2,5-fluorophenyl methyl sulfone; 

1984) 4-5-(3,4-dibromophenyl)-1,4-cyclopentadi 
enyl-2,5-fluorophenyl methyl sulfone; 

1985) 4-5-(3,4-difluorophenyl)-1,4-cyclopentadi 
enyl-2,5-fluorophenyl methyl sulfone; 

1986) 4-5-(3,5-dichlorophenyl)-1,4-cyclopentadi 
enyl-2,5-fluorophenyl methyl sulfone; 

1987 4-5-(3,5-dibromophenyl)-1,4-cyclopentadi 
enyl-2,5-fluorophenyl methyl sulfone; 

1988) 4-5-(3,5-difluorophenyl)-1,4-cyclopentadi 
enyl-2,5-fluorophenyl methyl sulfone; 

1989) 4-5-(3,4-dimethylphenyl)-1,4-cyclopentadi 
enyl-2,5-fluorophenyl methyl sulfone; 

1990 4-5-(3,5-dimethylphenyl)-1,4-cyclopentadi 
enyl-2,5-fluorophenyl methyl sulfone; 

1991) 4-5-(3-methyl-4-chlorophenyl)-1,4-cyclo 
pentadienyl-2,5-fluorophenyl methyl Sulfone, 

1992 4-5-(4-methyl-3-chlorophenyl)-1,4-cyclo 
pentadienyl-2,5-fluorophenyl methyl Sulfone, 

1993 4-5-(3-methyl-4-fluorophenyl)-1,4-cyclo 
pentadienyl-2,5-fluorophenyl methyl Sulfone, 

1994) 4-5-(4-methyl-3-fluorophenyl)-1,4-cyclo 
pentadienyl-2,5-fluorophenyl methyl Sulfone, 

1995 4-5-(3-methyl-4-bromophenyl)-1,4-cyclo 
pentadienyl-2,5-fluorophenyl methyl Sulfone, 

1996 4-5-(4-methyl-3-bromophenyl)-1,4-cyclo 
pentadienyl-2,5-fluorophenyl methyl Sulfone, 

1997 4-5-(3-methyl-4-trifluoromethylphenyl)-1,4- 
cyclopentadienyl-2,5-fluorophenyl methyl Sulfone, 

1998. 4-5-(4-methyl-3-trifluoromethylphenyl)-1,4- 
cyclopentadienyl-2,5-fluorophenyl methyl Sulfone, 

1999) 4-5-(3-methyl-4-trifluoromethoxyphenyl)-1, 
4-cyclopentadienyl)-2,5-fluorophenyl methyl Sul 
fone, 

2000 4-5-(4-methyl-3-trifluoromethoxyphenyl)-1, 
4-cyclopentadienyl)-2,5-fluorophenyl methyl Sul 
fone, 

2001) 4-5-(3-cyano-4-methylphenyl)-1,4-cyclo 
pentadienyl-2,5-fluorophenyl methyl Sulfone, 

2002) 4-5-(4-cyano-3-methylphenyl)-1,4-cyclo 
pentadienyl-2,5-fluorophenyl methyl Sulfone, 

2003 4-5-(3-chloro-4-methoxyphenyl)-1,4-cyclo 
pentadienyl-2,5-fluorophenyl methyl Sulfone, 

2004 4-5-(4-chloro-3-methoxyphenyl)-1,4-cyclo 
pentadienyl-2,5-fluorophenyl methyl Sulfone, 

2005 4-5-(2-methylpyridin-6-yl)-1,4-cyclopenta 
dienyl-2,5-fluorophenyl methyl sulfone; 

2006) 4-5-(2-methylthiazol-4-yl)-1,4-cyclopentadi 
enyl-2,5-fluorophenyl methyl sulfone; 
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2007 4-5-(4-methylthiazol-2-yl)-1,4-cyclopentadi 
enyl-2,5-fluorophenyl methyl sulfone; 

2008) 4-5-(2-methylpyridin-3-yl)-1,4-cyclopenta 
dienyl-2,5-fluorophenyl methyl sulfone; 

2009 4-5-(2-methylpyridin-3-yl)-1,4-cyclopenta 
dienyl-2,5-fluorophenyl methyl sulfone; 

2010 4-5-(3-pyridinyl)-1,4-cyclopentadienyl)-2,5- 
fluorophenyl methyl sulfone; 

2011) 4-5-(5-methylpyridin-3-yl)-1,4-cyclopenta 
dienyl-2,5-fluorophenyl methyl sulfone; 

2012 4-5-(2-methylpyridin-3-yl)-1,4-cyclopenta 
dienyl-2,5-fluorophenyl methyl sulfone; 

2013 4-5-cyclohexyl-1,4-cyclopentadienyl)-2,5- 
fluorophenyl methyl sulfone; 

2014 4-5-cyclopentyl-1,4-cyclopentadienyl-2,5- 
fluorophenyl methyl sulfone; 

2015 and the pharmaceutically-acceptable salts, 
tautomers and prodrugs thereof. 

2016. Pyridines 

2017. In still another embodiment, the present method of 
treating cyclooxygenase-2 mediated disorders comprises 
administering to the Subject a therapeutically-effective 
amount of one or more compounds Selected from a Subclass 
of compounds of Formula I corresponding to Formula VII: 

R19 20 VII 

C. NX | 
R211 V le 

O 

2018 wherein substituents X, n, R', R and R' 
have the same definitions and Sub-definitions as 
substituents X, n, R, R and R, respectively, set 
forth above for the compounds of Formula I, and the 
pharmaceutically-acceptable Salts, tautomers and 
prodrugs thereof. 

2019. Within this subclass of compounds, a preferred 
group of compounds consists of those compounds of For 
mula VIIA: 

VIIA 
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2020 wherein R', R and R'' are as defined 
above, and the pharmaceutically-acceptable Salts, 
tautomers and prodrugs thereof. 

2021. Within this subclass of compounds, a more pre 
ferred group of compounds consists of those compounds of 
Formula VIIB and VIIC: 

VIIB 

VIIC 

2022 and the pharmaceutically-acceptable Salts, 
tautomers and prodrugs thereof. Preferably, (a) one 
fluoro radical is present at the 2-position and the 
other fluoro radical is present at the 5-position, or (b) 
one fluoro radical is present at the 2-position and the 
other fluoro radical is present at the 3-position, or (c) 
one fluoro radical is present at the 3-position and the 
other fluoro radical is present at the 5-position. 

2023 Preferred species within this subclass include, but 
are not limited to: 

2024 2,6-fluoro-4-3-phenyl-2-pyridinyl-beneze 
neSulfonamide; 

2025 2,6-fluoro-4-3-(3-chlorophenyl)-2-pyridi 
nyl-benezenesulfonamide; 

2026 2,6-fluoro-4-3-(4-chlorophenyl)-2-pyridi 
nyl-benezenesulfonamide; 

2027 2,6-fluoro-4-3-(3-bromophenyl)-2-pyridi 
nyl-benezenesulfonamide; 

2028 2,6-fluoro-4-3-(4-bromophenyl)-2-pyridi 
nyl-benezenesulfonamide; 

2029 2,6-fluoro-4-3-(3-fluorophenyl)-2-pyridi 
nyl-benezenesulfonamide; 

2030 2,6-fluoro-4-3-(4-fluorophenyl)-2-pyridi 
nyl-benezenesulfonamide; 

2031) 2,6-fluoro-4-3-(3-methylphenyl)-2-pyridi 
nyl-benezenesulfonamide; 
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2032 2,6-fluoro-4-3-(4-methylphenyl)-2-pyridi 
nyl-benezenesulfonamide; 

2033 2,6-fluoro-4-3-(3-cyanophenyl)-2-pyridi 
nyl-benezenesulfonamide; 

2034 2,6-fluoro-4-3-(4-cyanophenyl)-2-pyridi 
nyl-benezenesulfonamide; 

2035 2,6-fluoro-4-3-(3-trifluoromethylphenyl)-2- 
pyridinyl-benezenesulfonamide; 

2036 2,6-fluoro-4-3-(4-trifluoromethylphenyl)-2- 
pyridinyl-benezenesulfonamide; 

2037 2,6-fluoro-4-3-(3-trifluoromethoxyphenyl)- 
2-pyridinyl-benezenesulfonamide; 

2038 2,6-fluoro-4-3-(4-trifluoromethoxyphenyl)- 
2-pyridinyl-benezenesulfonamide; 

2039 2,6-fluoro-4-3-(3,4-dichorophenyl)-2-pyridi 
nyl-benezenesulfonamide; 

2040 2,6-fluoro-4-3-(3,4-dibromophenyl)-2-py 
ridinyl-benezenesulfonamide; 

2041) 2,6-fluoro-4-3-(3,4-difluorophenyl)-2-py 
ridinyl-benezenesulfonamide; 

2042 2,6-fluoro-4-3-(3,5-dichlorophenyl)-2-py 
ridinyl-benezenesulfonamide; 

2043 2,6-fluoro-4-3-(3,5-dibromophenyl)-2-py 
ridinyl-benezenesulfonamide; 

2044 2,6-fluoro-4-3-(3,5-difluorophenyl)-2-py 
ridinyl-benezenesulfonamide; 

2045 2,6-fluoro-4-3-(3,4-dimethylphenyl)-2-py 
ridinyl-benezenesulfonamide; 

2046 2,6-fluoro-4-3-(3,5-dimethylphenyl)-2-py 
ridinyl-benezenesulfonamide; 

2047 2,6-fluoro-4-3-(3-methyl-4-chlorophenyl)-2- 
pyridinyl-benezenesulfonamide; 

2048 2,6-fluoro-4-3-(4-methyl-3'-chlorophenyl)- 
2-pyridinyl-benezenesulfonamide; 

2049 2,6-fluoro-4-3-(3-methyl-4-fluorophenyl)-2- 
pyridinyl-benezenesulfonamide; 

2050 2,6-fluoro-4-3-(4-methyl-3-fluorophenyl)-2- 
pyridinyl-benezenesulfonamide; 

2051) 2,6-fluoro-4-3-(3-methyl-4-bromophenyl)-2- 
pyridinyl-benezenesulfonamide; 

2052 2,6-fluoro-4-3-(4-methyl-3-bromophenyl)-2- 
pyridinyl-benezenesulfonamide; 

2053 2,6-fluoro-4-3-(3-methyl-4-trifluorometh 
ylphenyl)-2-pyridinyl-benezenesulfonamide; 

2054 2,6-fluoro-4-3-(4-methyl-3-trifluorometh 
ylphenyl)-2-pyridinyl-benezenesulfonamide; 

2055 2,6-fluoro-4-3-(3-methyl-4-trifluoromethox 
yphenyl)-2-pyridinyl-benezenesulfonamide; 

2056 2,6-fluoro-4-3-(4-methyl-3-trifluoromethox 
yphenyl)-2-pyridinyl-benezenesulfonamide; 

2057 2,6-fluoro-4-3-(3-cyano-4-methylphenyl)-2- 
pyridinyl-benezenesulfonamide; 
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2846 3-(3,5-dibromophenyl)-4-3,6-difluoro-4- 
(methylsulfonyl)phenyl-1,3-thiazol-2(3H)-one; 

2847 3-(3-fluorophenyl)-4-3,6-difluoro-4-(meth 
ylsulfonyl)phenyl-1,3-thiazol-2(3H)-one; 

2848) 3-(3,4-dimethylphenyl)-4-3,6-difluoro-4- 
(methylsulfonyl)phenyl-1,3-thiazol-2(3H)-one; 

2849 3-(3,5-dimethylphenyl)-4-3,6-difluoro-4- 
(methylsulfonyl)phenyl-1,3-thiazol-2(3H)-one; 

2850 3-(3-methyl-4-chlorophenyl)-4-3,6-difluoro 
4-(methylsulfonyl)phenyl-1,3-thiazol-2(3H)-one; 

2851 3-(4-methyl-3-chlorophenyl)-4-3,6-difluoro 
4-(methylsulfonyl)phenyl-1,3-thiazol-2(3H)-one; 

2852 3-(3-methyl-4-fluorophenyl)-4-3,6-difluoro 
4-(methylsulfonyl)phenyl-1,3-thiazol-2(3H)-one; 

2853 3-(4-methyl-3ifluorophenyl)-4-3,6-difluoro 
4-(methylsulfonyl)phenyl-1,3-thiazol-2(3H)-one; 

2854) 3-(3-methyl-4-bromophenyl)-4-3,6-difluoro 
4-(methylsulfonyl)phenyl-1,3-thiazol-2(3H)-one; 

2855 3-(4-methyl-3-bromophenyl)-4-3,6-difluoro 
4-(methylsulfonyl)phenyl-1,3-thiazol-2(3H)-one; 

2856 3-(3-methyl-4-trifluoromethylphenyl)-4-3,6- 
difluoro-4-(methylsulfonyl)phenyl-1,3-thiazol 
2(3H)-one; 

2857 3-(4-methyl-3-trifluoromethylphenyl)-4-3,6- 
difluoro-4-(methylsulfonyl)phenyl-1,3-thiazol 
2(3H)-one; 

2858 3-(3-methyl-4-trifluoromethoyphenyl)-4-3, 
6-difluoro-4-(methylsulfonyl)phenyl-1,3-thiazol 
2(3H)-one; 

2859) 3-(4-methyl-3-trifluoromethoxyphenyl)-4-3, 
6-difluoro-4-(methylsulfonyl)phenyl-1,3-thiazol 
2(3H)-one; 

2860 3-(3-cyano-4-methylphenyl)-4-3,6-difluoro 
4-(methylsulfonyl)phenyl-1,3-thiazol-2(3H)-one; 

2861) 3-(4-cyano-3-methylphenyl)-4-3,6-difluoro 
4-(methylsulfonyl)phenyl-1,3-thiazol-2(3H)-one; 

2862 3-(3-chloro-4-methoxyphenyl)-4-3,6-dif 
luoro-4-(methylsulfonyl)phenyl-1,3-thiazol-2(3H)- 
One, 

2863 3-(4-chloro-3-methoxyphenyl)-4-3,6-dif 
luoro-4-(methylsulfonyl)phenyl-1,3-thiazol-2(3H)- 
One, 

2864) 3-(2-methylpyridin-6-yl)-4-3,6-difluoro-4- 
(methylsulfonyl)phenyl-1,3-thiazol-2(3H)-one; 

2865) 3-(2-methylthiazol-4-yl)-4-3,6-difluoro-4- 
(methylsulfonyl)phenyl-1,3-thiazol-2(3H)-one; 

2866 3-(4-methylthiazol-2-yl)-4-3,6-difluoro-4- 
(methylsulfonyl)phenyl-1,3-thiazol-2(3H)-one; 

2867 3-(2-methylpyridin-3-yl)-4-3,6-difluoro-4- 
(methylsulfonyl)phenyl-1,3-thiazol-2(3H)-one; 

2868 3-(2-methylpyridin-3-yl)-4-3,6-difluoro-4- 
(methylsulfonyl)phenyl-1,3-thiazol-2(3H)-one; 
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2869 3-(3-pyridinyl)-4-3,6-difluoro-4-(methylsul 
fonyl)phenyl-1,3-thiazol-2(3H)-one; 

2870 3-(5-methylpyridin-3-yl)-4-3,6-difluoro-4- 
(methylsulfonyl)phenyl-1,3-thiazol-2(3H)-one; 

2871 3-(2-methylpyridin-3-yl)-4-3, 6-difluoro-4- 
(methylsulfonyl)phenyl-1,3-thiazol-2(3H)-one; 

2872 3-cyclohexyl-4-3,6-difluoro-4-(methylsulfo 
nyl)phenyl-1,3-thiazol-2(3H)-one; 

2873 3-cyclopentyl-4-3,6-difluoro-4-(methylsul 
fonyl)phenyl-1,3-thiazol-2(3H)-one; 

2874 and the pharmaceutically-acceptable salts, 
tautomers and prodrugs thereof. 

2875) Definitions 
2876 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 (-CH-) radical. 
2877. Where the term “alkyl” is used, either alone or 
within other terms such as “haloalkyl”, “alkylsulfonyl and 
“alkoxyalkyl', it embraces linear or branched radicals hav 
ing 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 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. Even more preferred are lower 
alkyl radicals having one to three carbon atoms. 
2878. Where the term “alkenyl" is used, either alone or 
within other terms such as “arylalkenyl', it 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 pre 
ferred alkenyl radicals are “lower alkenyl radicals having 
two to about Six carbon atoms. Examples of alkenyl radicals 
include ethenyl, propenyl, allyl, propenyl, butenyl and 4-me 
thylbutenyl. 
2879. The terms “alkenyl” and “lower alkenyl', embrace 
radicals having "cis" and “trans' orientations, or alterna 
tively, “E” and “Z” orientations. 
2880. The term “alkynyl' denotes linear or branched 
radicals having two to about twenty carbon atoms or, pref 
erably, 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. 
2881 The term “cycloalkyl embraces Saturated carbocy 
clic radicals having three to about 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, cyclopen 
tyl and cyclohexyl. 
2882. The term “cycloalkenyl” embraces partially satu 
rated carbocyclic radicals having three to twelve carbon 
atoms. Cycloalkenyl radicals that are partially Saturated 
carbocyclic radicals that contain two double bonds (that may 
or may not be conjugated) can be called “cycloalkyldienyl'. 



US 2004/O138261 A1 

More preferred cycloalkenyl radicals are “lower cycloalk 
enyl radicals having four to about eight carbon atoms. 
Examples of Such radicals include cyclobutenyl, cyclopen 
tenyl and cyclohexenyl. 

2883. The term “halo' and “halozen” means halogens 
Such as fluorine, chlorine, bromine or iodine atoms. 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, diha 
loalkyl 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 one to six carbon atoms. Examples 
of haloalkyl radicals include fluoromethyl, difluoromethyl, 
trifluoromethyl, chloromethyl, dichloromethyl, trichlorom 
ethyl, pentafluoroethyl, heptafluoropropyl, difluorochlorom 
ethyl, dichlorofluoromethyl, difluoroethyl, difluoropropyl, 
dichloroethyl and dichloropropyl. “Perfluoroalkyl” means 
alkyl radicals having all hydrogen atoms replaced with 
fluoro atoms. Examples include trifluoromethyl and pen 
tafluoroethyl. 
2884 The terms “hydroxyalkyl” and “hydroxylalkyl” 
embrace 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 hydroxy 
hexyl. Even more preferred are lower hydroxyalkyl radicals 
having one to three carbon atoms. 
2885 The term “cyanoalkyl embraces linear or 
branched alkyl radicals having one to about ten carbon 
atoms any one of which may be Substituted with one or more 
cyano radicals. More preferred cyanoalkyl radicals are 
“lower cyanoalkyl radicals having one to Six carbon atoms 
and one cyano radical. Even more preferred are lower 
cyanoalkyl radicals having one to three carbon atoms. 
Examples of Such radicals include cyanomethyl. 
2886. The term “aryl', alone or in combination, means a 
carbocyclic aromatic System containing one or two 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. More preferred aryl is phenyl. Said 
“aryl group may have one to three Substituents Such as 
lower alkyl, hydroxy, halo, haloalkyl, nitro, cyano, alkoxy 
and lower alkylamino. 
2887. The term “heterocyclyl” or “heterocyclo” 
embraces 3- to 10-membered Saturated, partially Saturated 
and unsaturated heteroatom-containing ring-shaped radicals, 
where the heteroatoms may be Selected from nitrogen, Sulfur 
and oxygen. More preferred heterocyclyl are 5- to 8-mem 
bered ring heterocyclyl. Examples of Saturated heterocyclic 
radicals include Saturated 3- to 6-membered heteromonocy 
clic groups containing 1 to 4 nitrogen atoms e.g., pyrro 
lidinyl, imidazolidinyl, piperidino, piperazinyl; Saturated 3 
to 6-membered heteromonocyclic groups containing 1 to 2 
oxygen atoms and 1 to 3 nitrogen atoms e.g., morpholinyl, 
Saturated 3- to 6-membered heteromonocyclic groups con 
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taining 1 to 2 Sulfur atoms and 1 to 3 nitrogen atoms e.g., 
thiazolidinyl. Examples of partially Saturated heterocyclyl 
radicals include dihydrothiophene, dihydropyran, dihydro 
furan and dihydrothiazole. Examples of unsaturated hetero 
cyclic radicals, also termed "heteroaryl' radicals, include 
unsaturated 5- to 6-membered heteromonocyclyl groups 
containing 1 to 4 nitrogen atoms, for example, pyrrolinyl, 
imidazolyl, pyrazolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 
pyrimidyl, pyrazinyl, pyridazinyl, triazolyl e.g., 4H-1,2,4- 
triazolyl, 1H-1,2,3-triazolyl, 2H-1,2,3-triazolyl); unsatur 
ated condensed heterocyclic groups containing 1 to 5 nitro 
gen atoms, for example, indolyl, isolindolyl, indolizinyl, 
benziridazolyl, quinolyl, isoquinolyl, indazolyl, benzotriaz 
olyl, tetrazolopyridazinyl e.g., tetrazolo 1,5-b]pyridazi 
nyl, unsaturated 3- to 6-membered heteromonocyclic 
groups containing an oxygen atom, for example, pyranyl, 
2-furyl, 3-furyl, etc.; unsaturated 5- to 6-membered hetero 
monocyclic groups containing a Sulfur atom, for example, 
2-thienyl, 3-thienyl, etc.; unsaturated 5- to 6-membered 
heteromonocyclic groups containing 1 to 2 Oxygen atoms 
and 1 to 3 nitrogen atoms, for example, isoxazolyl, oxadia 
Zolyl e.g., 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,5-oxa 
diazolyl); unsaturated condensed heterocyclic groups con 
taining 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms e.g., 
benzoxazolyl, benzoxadiazolyl); unsaturated 5- to 6-mem 
bered heteromonocyclic groups 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-thiadiazoly), 1,2, 
5-thiadiazolyl); unsaturated condensed heterocyclic groups 
containing 1 to 2 Sulfur atoms and 1 to 3 nitrogen atoms 
e.g., benzothiazolyl, benzothiadiazolyl and the like. The 
term also embraces radicals where heterocyclic 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 lower alkyl, hydroxy, OXO, amino and lower alkylamino. 
2888. Heterocyclic radicals can include 3- to 10-mem 
bered fused or unfused radicals. Preferred examples of 
heteroaryl radicals include benzofuryl, 2,3-dihydrobenzofu 
ryl, benzothienyl, indolyl, dihydroindolyl, chromanyl, ben 
Zopyran, thiochromanyl, benzothiopyran, benzodioxolyl, 
benzodioxanyl, pyridyl, thienyl, thiazolyl, furyl, and pyrazi 
nyl. More preferred heteroaryl radicals are 5- or 6-mem 
bered heteroaryl, containing one or two heteroatoms 
Selected from Sulfur nitrogen and oxygen, Selected from 
thienyl, furanyl, thiazolyl, imidazolyl, pyrazolyl, isoxazolyl, 
isothiazolyl, pyridyl, piperidinyl and pyrazinyl. 
2889. The term “aralkyl” embraces aryl-substituted alkyl 
radicals. Preferable aralkyl radicals are “lower aralkyl 
radicals having aryl radicals attached to alkyl radicals hav 
ing one to six carbon atoms. Even more preferred are lower 
aralkyl radicals having phenyl attached to alkyl portions 
having one to three carbon atoms. Examples of Such radicals 
include benzyl, diphenylmethyl and phenylethyl. The aryl in 
said aralkyl may be additionally substituted with halo, alkyl, 
alkoxy, haloalkyl and haloalkoxy. The term “arylalkenyl” 
embraces aryl-substituted alkenyl radicals. Preferable ary 
lalkenyl radicals are “lower arylalkenyl radicals having aryl 
radicals attached to alkenyl radicals having two to six carbon 
atoms. Examples of Such radicals include phenylethenyl. 
The aryl in said arylalkenyl may be additionally substituted 
with halo, alkyl, alkoxy, haloalkyl and haloalkoxy. The aryl 
in Said aralkyl and arylalkenyl may be additionally Substi 
tuted with halo, alkyl, alkoxy, haloalkyl and haloalkoxy. 
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2890. The terms benzyl and phenylmethyl are inter 
changeable. 

2891. The term “heterocyclylalkyl embraces heterocy 
clic-substituted alkyl radicals. More preferred heterocycly 
lalkyl radicals are “5- or 6-membered heteroarylalkyl radi 
cals having alkyl portions of one to Six carbon atoms and a 
5- or 6-membered heteroaryl radical. Even more preferred 
are lower heteroarylalkyl radicals having alkyl portions of 
one to three carbon atoms. Examples include Such radicals 
as pyridylmethyl and thienylmethyl. 

2892. The terms “alkoxy” and “alkyloxy” embrace linear 
or branched oxy-containing radicals each having alkyl por 
tions 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. Even more pre 
ferred are lower alkoxy radicals having one to three carbon 
atoms. The “alkoxy' radicals may be further substituted with 
one or more halo atoms, Such as fluoro, chloro or bromo, to 
provide “haloalkoxy' radicals. Even more preferred are 
lower haloalkoxy radicals having one to three carbon atoms. 
Examples of Such radicals include fluoromethoxy, chlo 
romethoxy, trifluoromethoxy, trifluoroethoxy, fluoroethoxy 
and fluoropropoxy. The term “alkoxyalkyl embraces alkyl 
radicals having one or more alkoxy radicals attached to the 
alkyl radical, that is, to form monoalkoxyalkyl and dialkoxy 
alkyl radicals. 

2893. The term “aryloxy” embraces aryl radicals attached 
through an oxygen atom to other radicals. The term 
“aralkoxy' embraces aralkyl radicals attached through an 
oxygen atom to other radicals. The term “aryloxyalkyl 
embraces aryloxy radicals as described above attached 
through the oxygen atom to an alkyl radical. The term 
"heterocyclyloxy' embraces heterocyclyl radicals attached 
through an oxygen atom to other radicals. 
2894. The term “alkylsulfinyl' embraces radicals con 
taining a linear or branched alkyl radical, of one to ten 
carbon atoms, attached to a divalent -S(=O)- atom. 
More preferred are lower alkylsulfinyl radicals having one to 
three carbon atoms. 

2895. The term “sulfonyl', whether used alone or linked 
to other terms such as “alkylsulfonyl' and “arylsulfonyl', 
denotes respectively divalent radicals -SO-. “Alkylsul 
fonyl' embraces alkyl radicals attached to a Sulfonyl radical, 
where alkyl is defined as above. More preferred alkylsulfo 
nyl radicals are “lower alkylsulfonyl radicals having one to 
Six carbon atoms. Even more preferred are lower alkylsul 
fonyl radicals having one to three carbon atoms. Examples 
of such lower alkylsulfonyl radicals include methylsulfonyl, 
ethylsulfonyl and propylsulfonyl. "Arylsulfonyl” embraces 
aryl radicals attached to a Sulfonyl radical, where aryl is 
defined as above. A preferred arylsulfonyl radical is phenyl 
sulfonyl. 

2896) The terms “sulfamyl,”“aminosulfonyl” and “sul 
fonamidyl,” whether alone or used with terms such as 
“N-alkylaminosulfonyl”, “N-arylaminosulfonyl”, “N,N-di 
alkylaminosulfonyl' and “N-alkyl-N-arylaminosulfonyl', 
denotes a Sulfonyl radical Substituted with an amine radical, 
forming a sulfonamide (-SONH). The term “alkylami 
nosulfonyl' includes "N-alkylaminosulfonyl' and “N,N- 
dialkylaminosulfonyl' where sulfamyl radicals are substi 
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tuted, respectively, with one alkyl radical, or two alkyl 
radicals. More preferred alkylaminoSulfonyl radicals are 
“lower alkylaminoSulfonyl radicals having one to Six car 
bon atoms. Even more preferred are lower alkylaminoSul 
fonyl radicals having one to three carbon atoms. Examples 
of such lower alkylaminosulfonyl radicals include N-me 
thylaminosulfonyl, N-ethylaminosulfonyl and N-methyl-N- 
ethylaminosulfonyl. The terms “N-arylaminosulfonyl' and 
“N-alkyl-N-arylaminosulfonyl' denote sulfamyl radicals 
Substituted, respectively, with one aryl radical, or one alkyl 
and one aryl radical. More preferred N-alkyl-N-arylamino 
sulfonyl radicals are “lower N-alkyl-N-arylsulfonyl' radi 
cals having alkyl radicals of one to Six carbon atoms. Even 
more preferred are lower N-alkyl-N-arylsulfonyl radicals 
having one to three carbon atoms. Examples of Such lower 
N-alkyl-N-aryl-aminosulfonyl radicals include N-methyl-N- 
phenylaminosulfonyl and N-ethyl-N-phenylaminosulfonyl. 
Examples of Such N-aryl-aminoSulfonyl radicals include 
N-phenylaminosulfonyl. 

2897 The term “alkylthio’ embraces radicals containing 
a linear or branched alkyl radical, of one to ten carbon 
atoms, attached to a divalent Sulfur atom. Even more pre 
ferred are lower alkylthio radicals having one to three 
carbon atoms. An example of “alkylthio” is methylthio, 
(CH-S-). 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 radi 
cals include methylthiomethyl. 

2898. The term “arylthio’ embraces aryl radicals of six to 
ten carbon atoms, attached to a divalent Sulfur atom. An 
example of “arylthio' is phenylthio. The term “aralkylthio” 
embraces aralkyl radicals as described above, attached to a 
divalent Sulfur atom. More preferred are phenyl-C-C- 
alkylthio radicals. An example of “aralkylthio” is ben 
Zylthio. The term “arylthioalkyl” embraces arylthio radicals 
as described above, through the Sulfur atom to an alkyl 
radical. 

2899) The terms “carboxy” or “carboxyl”, whether used 
alone or with other terms, Such as "carboxyalkyl, denotes 
-CO2H. The term “carboxyalkyl embraces radicals hav 
ing a carboxy radical as defined above, attached to an alkyl 
radical. 

2900. The term “carbonyl', whether used alone or with 
other terms, such as “alkylcarbonyl', denotes -(C=O)-. 
2901 The term “alkylcarbonyl” embraces radicals hav 
ing a carbonyl radical Substituted with an alkyl radical. More 
preferred alkylcarbonyl radicals are “lower alkylcarbonyl 
radicals having one to six carbon atoms. Even more pre 
ferred are lower alkylcarbonyl radicals having one to three 
carbon atoms. The term “alkylcarbonyl' includes radicals 
having alkyl, hydroxylalkyl, radicals, as defined herein, 
attached to a carbonyl radical. Examples of Such radicals 
include substituted or unsubstituted methylcarbonyl, ethyl 
carbonyl, propylcarbonyl, butylcarbonyl, pentylcarbonyl, 
hydroxymethylcarbonyl, hydroxyethylcarbonyl. 

2902. The term “arylcarbonyl” embraces radicals having 
a carbonyl radical Substituted with an aryl radical. More 
preferred arylcarbonyl radicals include phenylcarbonyl. The 
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term “arylalkylcarbonyl' embraces radicals having a carbo 
nyl radical Substituted with an arylalkyl radical. More pre 
ferred radicals are phenyl-C-C-alkylcarbonyl, including 
benzylcarbonyl. 

2903. The term “alkoxycarbonyl' means a radical con 
taining an alkoxy radical, as defined above, attached via an 
oxygen atom to a carbonyl radical. Preferably, “lower 
alkoxycarbonyl embraces alkoxy radicals having one to Six 
carbon atoms. Examples of such “lower alkoxycarbonyl 
ester radicals include Substituted or unsubstituted methoxy 
carbonyl, ethoxycarbonyl, propoxycarbonyl, butoxycarbo 
nyl and hexyloxycarbonyl. Even more preferred are lower 
alkoxycarbonyl radicals having alkoxy portions of one to 
three carbon atoms. The term “alkoxycarbonylalkyl 
embraces alkyl radicals Substituted with an alkoxycarbonyl 
radical as defined above. More preferred are “lower alkoxy 
carbonylalkyl radicals with alkyl portions having one to Six 
carbons. Examples of Such lower alkoxycarbonylalkyl radi 
cals include Substituted or unsubstituted methoxycarbonyl 
methyl, ethoxycarbonylmethyl, methoxycarbonylethyl and 
ethoxycarbonylethyl. 

2904. The term “aminocarbonyl' when used by itself or 
with other terms such as “aminocarbonylalkyl”, “N-alky 
laminocarbonyl”, “N-arylaminocarbonyl”, “N,N-dialky 
laminocarbonyl', “N-alkyl-N-arylaminocarbonyl', 
“N-alkyl-N-hydroxyaminocarbonyl' and “N-alkyl-N-hy 
droxyaminocarbonylalkyl', denotes an amide group of the 
formula-C(=O)NH2. The terms "N-alkylaminocarbonyl” 
and “N,N-dialkylaminocarbonyl' denote aminocarbonyl 
radicals which have been substituted with one alkyl radical 
and with two alkyl radicals, respectively. More preferred are 
“lower alkylaminocarbonyl' having lower alkyl radicals as 
described above attached to an aminocarbonyl radical. The 
terms “N-arylaminocarbonyl' and "N-alkyl-N-arylami 
nocarbonyl' denote aminocarbonyl radicals Substituted, 
respectively, with one aryl radical, or one alkyl and one aryl 
radical. 

2905) The term “aminoalkyl” embraces alkyl radicals 
substituted with amino radicals. The term “alkylaminoalkyl 
embraces aminoalkyl radicals having the nitrogen atom 
substituted with an alkyl radical. Even more preferred are 
lower alkylaminoalkyl radicals having one to three carbon 
atOmS. 

2906) The terms “N-alkylamino” and “N,N-dialky 
lamino” denote amino groups which have been Substituted 
with one alkyl radical and with two alkyl radicals, respec 
tively. More preferred alkylamino radicals are “lower alky 
lamino' radicals having one or two alkyl radicals of one to 
Six carbon atoms, attached to a nitrogen atom. Even more 
preferred are lower alkylamino radicals having one to three 
carbon atoms. Suitable “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 Substi 
tuted 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” 
denotes amino groups that have been Substituted with one or 
two aralkyl radicals. More preferred are phenyl-C-C- 
alkylamino radicals, Such as N-benzylamino. The “aralky 
lamino” radicals may be further substituted on the aryl ring 
portion of the radical. The terms "N-alkyl-N-arylamino” and 
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“N-aralkyl-N-alkylamino” denote amino groups which have 
been Substituted with one aralkyl and one alkyl radical, or 
one aryl and one alkyl radical, respectively, to an amino 
grOup. 

2.907. The additional terms used to describe the substitu 
ents of the compounds of Formulae I-VII and not specifi 
cally defined herein are defined in a Similar manner to that 
illustrated in the above definitions. 

2908. The terms “treatment” and “treating” refers to any 
process, action, application, therapy, or the like, wherein a 
Subject, including a human being, is provided medical aid 
with the object of improving the Subject's condition, directly 
or indirectly, or slowing the progression of a condition or 
disorder in the Subject. 
2909. The term “prevention” or “prophylaxis” includes 
either preventing the onset of clinically evident inflamma 
tion or inflammation related disorderS altogether or prevent 
ing the onset of a preclinically evident Stage of inflammation 
or an inflammation related disorder in individuals. 

2910. The term “therapeutically-effective” is intended to 
qualify the amount of each agent that will achieve the goal 
of improvement in disease Severity and the frequency of 
incidence while avoiding adverse Side effects typically asso 
ciated with alternative therapies. 
2911) The term “prodrug” refers to a compound that is a 
drug precursor that, following administration to a Subject 
and Subsequent absorption, is converted to an active species 
in Vivo Via Some process, Such as metabolic conversion. 
Other products from the conversion proceSS are easily 
disposed of by the body. More preferred prodrugs produce 
products from the conversion process that are generally 
accepted as Safe. By way of illustration and not limitation, 
U.S. Pat. No. 5,932,598 describes prodrug forms of com 
pounds that are Substituted Sulfonamide compounds that 
Selectively inhibit cyclooxygenase-2. For example, the pro 
drug may be an acylated form of the active compound Such 
as an acylated Sulfonamide. 
2912. The term “co-therapy” (or “combination-therapy”), 
in defining use of a cyclooxygenase-2 inhibitor agent and 
another pharmaceutical agent, is intended to embrace 
administration of each agent in a Sequential manner in a 
regimen that will provide beneficial effects of the drug 
combination, and is intended as well to embrace co-admin 
istration of these agents in a Substantially simultaneous 
manner, Such as in a single capsule having a fixed ratio of 
these active agents or in multiple, Separate capsules for each 
agent. 

2.913 Stereoisomers, Tautomers, Protected Acids and 
Salts 

2914. Also included in the family of compounds of 
Formulae I through VII are the stereoisomers thereof includ 
ing, but not limited to enantiomers, diastereomers, racemic 
mixtures and other mixtures thereof. 

2915. Also included in the family of compounds of 
Formulae I through VII are the tautomeric forms of those 
compounds. 

2916. Also included in the family of compounds of 
Formulae I through VII are the protected acids thereof, such 
as the esters, hydroxyamino derivatives, amides and Sul 
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fonamides. Thus, for example, primary and Secondary 
amines can be reacted with carboxylic acid Substituted forms 
of Formulae I-VII to form amides which can be useful as 
prodrugs. Preferred amines are heterocyclic amines, includ 
ing optionally Substituted aminothiazoles, optionally Substi 
tuted amino-isoxazoles, and optionally Substituted aminopy 
ridines, aniline derivatives, Sulfonamides, aminocarboxylic 
acids, and the like. The esters, hydroxyamino derivatives 
and Sulfonamides can be prepared from the acids by meth 
ods known to one skilled in the art. 

2917. Also included in the family of compounds of 
Formulae I-VII are the pharmaceutically-acceptable 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 Salt is not critical, provided that it is pharmaceutically 
acceptable. Suitable pharmaceutically-acceptable acid addi 
tion salts of compounds of Formulae I-VII 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, 
cycloaliphatic, aromatic, araliphatic, heterocyclic, carboxy 
lic 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, Salicyclic, Salicyclic, 4-hydroxybenzoic, pheny 
lacetic, mandelic, embonic (pamoic), miethaneSulfonic, 
ethaneSulfonic, benzeneSulfonic, pantothenic, 2-hydroxy 
ethaneSulfonic, toluenesulfonic, Sulfanilic, cyclohexylami 
noSulfonic, Stearic, algenic, N-hydroxybutyric, Salicyclic, 
galactaric and galacturonic acid. Suitable pharmaceutically 
acceptable base addition Salts of compounds of Formulae 
I-VII include metallic Salts, Such as Salts made from alumi 
num, calcium, lithium, magnesium, potassium, Sodium and 
Zinc, or Salts made from organic bases including primary, 
Secondary and tertiary amines, Substituted amines including 
cyclic amines, Such as caffeine, arginine, diethylamine, 
N-ethyl piperidine, histidine, glucamine, isopropylamine, 
lysine, morpholine, N-ethyl morpholine, piperazine, piperi 
dine, triethylamine, trimethylamine. All of these Salts maybe 
prepared by conventional means from the corresponding 
compounds of the invention by reacting, for example, the 
appropriate acid or base with the compounds of Formulae 
I-VII. 

2918 Pharmaceutical Compositions 
2919. Also embraced within this invention is a class of 
pharmaceutical compositions comprising the one or more of 
the active compounds of Formulae I-VII in association with 
one or more non-toxic, pharmaceutically-acceptable carriers 
and/or diluents and/or adjuvants (collectively referred to 
herein as “carrier materials) and, if desired, other active 
ingredients. The active compounds of the present invention 
may be administered by any Suitable route, preferably in the 
form of a pharmaceutical composition adapted to Such a 
route, and in a dose effective for the treatment intended. The 
active compounds and compositions may, for example, be 
administered orally, pulmonary, mucosally, intravascularly, 
intraperitoneally, Subcutaneously, intramuscularly or topi 
cally. 
2920 For oral administration, the pharmaceutical com 
position may be in the form of, for example, a tablet, 
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capsule, Suspension or liquid. The pharmaceutical compo 
Sition is preferably made in the form of a dosage unit 
containing a particular amount of the active ingredient. 
Examples of Such dosage units are tablets or capsules. The 
active ingredient may also be administered by injection as a 
composition wherein, for example, Saline, dextrose or water 
may be used as a Suitable carrier. 
2921 The amount of therapeutically active compounds 
which are administered and the dosage regimen for treating 
a disease condition with the compounds and/or composi 
tions of this invention depends on a variety of factors, 
including the age, weight, Sex and medical condition of the 
Subject, the Severity of the disease, the route and frequency 
of administration, and the particular compound employed, 
and thus may vary widely. The pharmaceutical compositions 
may contain active ingredients 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 100 mg. A daily dose 
of about 0.01 to 100 mg/kg body weight, preferably between 
about 0.5 and about 20 mg/kg body weight and most 
preferably between about 0.1 to 10 mg/kg body weight, may 
be appropriate. The daily dose can be administered in one to 
four doses per day. 

2922. In the case of psoriasis and other skin conditions, 
it may be preferable to apply a topical preparation of 
compounds of this invention to the affected area two to four 
times a day. 

2923 For inflammations of the eye or other external 
tissues, e.g., mouth and skin, the formulations are preferably 
applied as a topical ointment or cream, or as a Suppository, 
containing the active ingredients in a total amount of, for 
example, 0.075 to 30% w/w, preferably 0.2 to 20% w/w and 
most preferably 0.4 to 15% w/w. When formulated in an 
ointment, the active ingredients may be employed with 
either paraffinic or a water-miscible ointment base. Alterna 
tively, the active ingredients may be formulated in a cream 
with an oil-in-water cream base. If desired, the aqueous 
phase of the cream base may include, for example, at least 
30% w/w of a polyhydric alcohol such as propylene glycol, 
butane-1,3-diol, mannitol, Sorbitol, glycerol, polyethylene 
glycol and mixtures thereof. The topical formulation may 
desirably include a compound which enhances absorption or 
penetration of the active ingredient through the Skin or other 
affected areas. Examples of Such dermal penetration enhanc 
erS include dimethylsulfoxide and related analogs. The com 
pounds of this invention can also be administered by a 
transdermal device. Preferably topical administration will be 
accomplished using a patch either of the reservoir and 
porous membrane type or of a Solid matrix variety. In either 
case, the active agent is delivered continuously from the 
reservoir or microcapsules through a membrane into the 
active agent permeable adhesive, which is in contact with 
the Skin or mucosa of the recipient. If the active agent is 
absorbed through the skin, a controlled and predetermined 
flow of the active agent is administered to the recipient. In 
the case of microcapsules, the encapsulating agent may also 
function as the membrane. 

2924. The oily phase of the emulsions of this invention 
may be constituted from known ingredients in a known 
manner. While the phase may comprise merely an emulsi 
fier, it may comprise a mixture of at least one emulsifier with 
a fat or an oil or with both a fat and an oil. Preferably, a 
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hydrophilic emulsifier is included together with a lipophilic 
emulsifier which acts as a Stabilizer. It is also preferred to 
include both an oil and a fat. Together, the emulsifier(s) with 
or without stabilizer(s) make-up the so-called emulsifying 
wax, and the wax together with the oil and fat make up the 
So-called emulsifying ointment base which forms the oily 
dispersed phase of the cream formulations. Emulsifiers and 
emulsion stabilizers Suitable for use in the formulation of the 
present invention include Tween 60, Span 80, cetostearyl 
alcohol, myristyl alcohol, glyceryl monoStearate, and 
Sodium lauryl Sulfate, among others. 

2925. The choice of suitable oils or fats for the formu 
lation is based on achieving the desired cosmetic properties, 
Since the Solubility of the active compound in most oils 
likely to be used in pharmaceutical emulsion formulations is 
very low. Thus, the cream should preferably be a non-greasy, 
non-staining and washable product with Suitable consistency 
to avoid leakage from tubes or other containers. Straight or 
branched chain, mono- or dibasic alkyl esterS Such as 
di-isoadipate, isocetyl Stearate, propylene glycol diester of 
coconut fatty acids, isopropyl myristate, decyl oleate, iso 
propyl palmitate, butyl Stearate, 2-ethylhexyl palmitate or a 
blend of branched chain esters may be used. These may be 
used alone or in combination depending on the properties 
required. Alternatively, high melting point lipids Such as 
white Soft paraffin and/or liquid paraffin or other mineral oils 
can be used. 

2926 Formulations suitable for topical administration to 
the eye also include eye drops wherein the active ingredients 
are dissolved or Suspended in Suitable carrier, especially an 
aqueous Solvent for the active ingredients. The antiinflam 
matory active ingredients are preferably present in Such 
formulations in a concentration of 0.5 to 20%, advanta 
geously 0.5 to 10% and particularly about 1.5% w/w. 

2927. For therapeutic purposes, the active compounds of 
this combination invention are ordinarily combined with one 
or more adjuvants appropriate to the indicated route of 
administration. If administered per OS, the compounds may 
be admixed with lactose, Sucrose, Starch powder, cellulose 
esters of alkanoic acids, cellulose alkyl esters, talc, 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 may 
contain a controlled-release formulation as may be provided 
in a dispersion of active compound in hydroxypropylmethyl 
cellulose. Formulations for parenteral administration may be 
in the form of aqueous or non-aqueous isotonic Sterile 
injection Solutions or Suspensions. These Solutions and SuS 
pensions may 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 com 
pounds may be dissolved in water, polyethylene glycol, 
propylene glycol, ethanol, corn oil, cottonseed oil, peanut 
oil, Sesame oil, benzyl alcohol, Sodium chloride, and/or 
various buffers. Other adjuvants and modes of administra 
tion are well and widely known in the pharmaceutical art. 

2928. For pulmonary administration, the pharmaceutical 
composition may be administered in the form of an aeroSol 
or with an inhaler including dry powder aerosol. 
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2929 General Synthetic Procedures 
2930. The compounds of the invention can be synthe 
sized according to the procedures Set forth below. The 
Substituents of the compounds shown in the following 
procedures generally have the same definition as the Sub 
Stituents at the corresponding position in the compounds of 
Formulae I-VII, except where further noted. For example, 
unless otherwise noted, R, R and R as used in the 
procedures below correspond to R', R and Ras previously 
defined; R and R' correspond to substituents indepen 
dently selected from R as previously defined; and R 
corresponds to a functional group Selected from the group 
consisting of hydrogen and the optional Substituents previ 
ously defined for the R' cyclohexyl, pyridinyl and phenyl 
moieties. Unless otherwise noted, X' as used in the proce 
dures below corresponds to halogen. Although the discus 
Sion of the Synthetic methodology outlined below focuses 
primarily on difluoro compounds (i.e., wherein one of X" 
and X is fluoro and the other of X" and X is hydrogen), it 
also is applicable to the preparation of trifluoro compounds 
(i.e., wherein both of X" and X’ are fluoro). 

CH X2 

2931. The 3,5-difluoro-4-methylsulfonylphenyl 1,2,5-di 
fluoro-4-methylsulfonylphenyl 2, 3,5-difluoro-4-amino-sul 
fonylphenyl 3, and 2,5-difluoro-4-amino-sulfonylphenyl 4 
are specific regiochemically Substituted aromatic rings 
present in the cyclooxygenase-2 inhibiting diaryl-hetero 
cycles disclosed in this application. The described difluoro 
4-methyl-sulfonylphenyl 1 or 2 and difluoro-4-amino-sul 
fonylphenyl 3 or 4 ring functionality can be prepared using 
the synthetic methodology outlined below for the various 
diaryl Substituted heterocycles disclosed in this application. 

F F 
O) 

O 
HC V 

Ns X1 o- X1 
X2 CH X2 
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2932 The methylthio 5 or 6 group can be converted to the 
corresponding methylsulfone 1 or 2, respectively, through 
treatment with at least two molar oxidizing equivalents of a 
reagent Such as m-chloroperbenzoic acid, monoperoxyph 
thalic acid, or OXONE(R). 

F 

1. R Li, THF, -78° C. 
-- 

V 2. BR", 
o- X1 

CH X2 

V 1. reflux 
--- 

2. HNOSOH, 
NaOAc, H2O 

2933. The sulfonamide 3 or 4 can be obtained from the 
corresponding Sulfone 1 or 2 by treatment with am alkyl 
base such as butyllithium, methyllithium, and the like in 
ethereal Solvents Such as tetrahydrofuran at approximately 
-78 C. In a second step, a trialkyl-borane such as trieth 
ylborane or tributylborane is added affording the corre 
sponding intermediate borate 7 or 8 which is warmed to 
room temperature prior to refluxing for 16 hours or an 
appropriate period of time. The Solution is cooled to room 
temperature. Water, Sodium acetate and hydroxylamine-O- 
sulfonic acid are then added to yield the Sufonamide 3 or 4 
Hwang, Tetrahedron Letters, 35, 72.01-04(1994). 
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Scheme II 

F F 

O O 
V 1. RLi, THF, -78 C. w 1. R -- R 

O x (CH3)3SiCHCI OS X 

CH, X? r X2 
Si(CH3)3 

1. X = H, X = F 11. X = H, X = F 
2. X = FX = H 12. X = FX = H 

F 

F F 

O NHOSOH O 
V se- V 

OS X1 NaOAC OS X1 
2 2 NH2 X H X 

3. X = H, X = F 13. X = H, X = F 
4. X = FX = H 14. X = FX = H 

2934. In Scheme II, Sulfonamide 3 or 4 can be obtained 
by treatment of the corresponding Sulfone 1 or 2 with an 
alkyl base such as butyllithium. Addition of trimethylsilyl 
methylchloride affords the corresponding trimethylsilyleth 
ylsulfone 11 or 12. Desilylation by a reagent such as 
tetra-n-butyl ammonium fluoride to a solution of the sulfone 
11 or 12 followed by in situ ethylene extrusion affords the 
sulfinic acid 13 or 14 Vhu, Steroids, 67, 543-45 (1997)). 
Sulfinic acid 13 or 14 can be converted to the corresponding 
sulfonamide 3 or 4 by the addition of sodium acetate and 
hydroxylamine-O-Sulfonic acid. 

Scheme III 

F F 

1. O 
Ho 

2. (RCO)2O 
HC-S X1 heat S X1 

X2 o- X2 

s 
5. X = H, X = F 15. X = H, X = F 
6. X = FX = H 16. X = FX = H 

1. O 
2. OH, or OR 

F F 

O NHOSOH O 
V e- V 

OS X1 NaOAC OS X1 
2 2 NH2 X H X 

3. X = H, X = F 13. X = H, X = F 
4. X = FX2 = H 14. X = FX2 = H 

2935) In Scheme III sulfonamides 3 or 4 can be prepared 
from the methylthio group from the corresponding ring 
substitution in 5 or 6 by conversion of the methylthio moiety 
to the sulfoxide by careful addition of one equivalent of an 
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oxidizing agent Such as m-chloroperbenzoic acid, monop 
eroxyphthalic acid, or OXONE(R). A Pummer rearrangement 
performed by mixing the resulting Sulfoxide in anhydrides 
followed by heating provides the corresponding thioacetal 
15 or 16. Oxidation to the Sulfone as described earlier 
followed by treatment with either hydroxide or an alkoxide 
provides the corresponding sulfinic acid 13 or 14 Vlee 
schauwer, Syn. Lett., 4,375-77, (1997)). The sulfinic acid 13 
or 14 can be converted to the desired sulfonamide 3 or 4 by 
the addition of a Suitable base Such as Sodium acetate and 
hydroxylamine-O-Sulfonic acid in aqueous alcoholic Sol 
vents Such as methanol-water or ethanol-water. 

Scheme IV 

F F 

1. O 
-- 

2. CFCOO 
HC-S X1 HS X1 

X2 X2 

5. X = H, X = F 17. X = H, X = F 
6. X = FX = H 18. X = FX2 = H 

Cl/ethanol 

F F 
NH4OH 

O s O 
V 1. V 1. 

OFS X OS X 

NH X? C X2 
3. X = H, X = F 19. X = H, X = F 
4. X = FX = H 20. X = FX = H 

2936 Alternatively, Scheme IV illustrates another proce 
dure for the preparation of Sulfonamides 3 or 4 starting with 
the corresponding methylthio moiety 5 or 6. First, conver 
sion of the methylthio moiety to the methylsulfoxide is 
accomplished by careful addition of one equivalent of an 
oxidizing agent Such as m-chloro-perbenzoic acid, monop 
eroxyphthalic acid, or OXONE(R). The methylsulfoxide is 
then mixed in a variety of inert Solvents Such as dichlo 
romethane with trifluoroacetic anhydride which, after aque 
ous workup, provides the corresponding Sulfide 17 or 18, 
respectively. The Sulfide 17 or 18 is treated with chlorine 
providing the corresponding sulfonyl-chloride 19 or 20. 
Finally, addition of ammonia to the Sulfonylchloride 19 or 
20 affords the desired sulfonamide 3 or 4Kharash, J. Am. 
Chem. Soc., 73, 3240 (1951)). 
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-continued 
F 

-S 
O 

X2 N 

X1 eX 

2937 Difluoro-4-methylthiophenyl-substituted-phenyl 
ethanones 21, 22, 23 and 24 are intermediates used in the 
preparation of many of the diaryl-heterocycles disclosed in 
this application. The following is a description of Several 
methods for their preparation. 

Scheme V 

O 

F 
H 

1. NaSCH 
--- 

F X1 

X2 
25. X = H, X2 = F 
26. X = F, X* = H 

O 

F 
H 

HCS X1 

X2 
27. X = H, X2 = F 
28. X = F, X* = H 

O 

F 
H 1. (CH3)3SiCN/Zn I2 

2. Lithium diisopropylamide 
CHXH 

HCS X1 21 
RS-- 

X2 S. 
27. X = H, X2 = F 
28. X = F, X* = H 

O 21 
--Rs 

F N 

HCS X1 

X2 

2938 Scheme V illustrates the preparation of a deoxy 
benzoin 21 or 22. Mixing trifluorobenzaldehyde 25 or 26 
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with Sodium thiomethoxide in polar Solvents Such as aceto 
nitrile or dimethylformamide produces the corresponding 
difluoro-4-methylthio-benzaldehyde 27 or 28. A solution of 
the aldehyde, Zinc iodide, and trimethylsilyl cyanide in a 
halogenated Solvent Such as dichloromethane is mixed at 
room temperature affording a trimethylsilylcyanohydrin. 
Deprotonation of the cyanohydrin with a base Such as 
lithium diisopropylamide or lithium hexamethyl-disilyla 
mide followed by addition of an appropriately substituted 
benzylhalide and acid-base workup of the reaction yields the 
corresponding 1-(difluoro-4-methylthiophenyl)-2-(Substi 
tuted-phenyl)-ethanone 21 or 22. 

Scheme VI 

O 

F 
H 

1. 1. NaBH4 
He 

HCS X 2. CHCHSOCl 
X2 3. NaXH 

27. X = H, X2 = F 
28. X = F, X* = H 

F HCXH 

HCS X1 

X2 
29. X = H, X* = F 
30. X = F, X* = H 
Si(CH3)3 o1 

29. X = H, X* = F -- N CN LDA 
30. X = F, X* = H RS 

2 
21 

--Rs 
F S 

O 
HCS X1 

X2 

2939 A synthetic scheme for the preparation of difluoro 
4-methylthiophenyl-substituted-phenyl-ethanone 23 or 24, 
which has the alternative regiochemistry, is outlined in 
Scheme VI. Reduction of the difluoro-4 methylthiobenzal 
dehyde 27 or 28 with hydride reagents such as sodium 
borohydride, lithium aluminum hydride, and the like affords 
the benzyl alcohol. Conversion of the benzyl alcohol to the 
corresponding benzyl halide 29 or 30 can be accomplished 
through the preparation of the tosylate followed by displace 
ment with chloride or bromide ion (represented by X' in 
Scheme VI). These compounds can be utilized in the syn 
thetic methodology described previously to afford the 
desired 1-(substituted-phenyl)-2-(difluoro-4-methylthiophe 
nyl)-ethanone 23 or 24. 
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Scheme VII 

O 

F 
H 

-- 

HCS X1 

X2 
27. X = H, X2 = F 
28. X = F, X* = H 

RS 
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2 CO2H 

RS F H 
OH 

X N 1. Ac2O 
2. HO 1. . 12 HCS X 21 O 

X2 
31 

32. X = H, X* = F 
33. X = F, X* = H 

RS 
N 

2 CO2H 

F 1. DPPA, TEA 
-- 

H 2. tert-BuOH 
3. HCI 

HCS X1 

X2 
32. X = H, X* = F 
33. X = F, X* = H S 

R 

N 

2 O 

F 
H 

HCS X1 

X2 

2940 Scheme VII illustrates a procedure that can be used 
to prepare 1-(substituted-phenyl)-2-(difluoro-4-methylth 
iophenyl)-ethanone 23 or 24 from the corresponding dif 
luoro-4-methylthiobenzaldehyde 27 or 28. In step one, the 
aldehyde 27 or 28 and substituted phenylacetic acid 31 are 
heated in acetic anhydride and triethylamine which, upon 
aqueous quenching, affords the corresponding 2,3-disubsti 
tuted acrylic acid 32 or 33. Mixing of acrylic acid 32 or 33 
with diphenylphosphorylazide (DPPA) and triethylamine 
produces an acylazide. The acylazide undergoes a Curtius 
rearrangement to an isocyanate which is trapped with tert 
butanol yielding a N-tert-butylcarboxy-carbamate. Treat 
ment of the carbamate with concentrated aqueous hydro 
chloric acid provides the desired substituted ketone 23 or 24. 
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toluene 
N RO 

NCH He F -- )- (CH3)2 heat 
RO 

O 

S X1 

CH, X? 
21. X = H, X* = F 
22. X = F, X* = H 

1. HSCH2COR 

RS 
xa 
e SCH2COR 

S 
1. NaOR 
He 

F ROH 

O 

S X1 

CH X2 CH 

2941. The preparation of 3,4-diarylthiophene 37 or 38 is 
illustrated in Scheme VIII. Difluoro-4-methylthiophenyl 
Substituted-phenyl ethanone 21 or 22 and an acetal of 
dimethylformamide are refluxed together in toluene. Upon 
removal of the Solvent and exceSS acetal, the enamine 33 or 
34 is obtained. The enamine 33 or 34 is refluxed in 12 
dichloroethane with esters of thioacetic acid affording a 

CH X2 

8O 
Jul. 15, 2004 

RS 
ea N(CH3)2 

N 

F 
O 

S X1 

CH, X? 

mixture of Michael addition products 35 or 36. The 1,2- 
dichloroethane is removed at reduced pressure and the 
residue is taken up in an alcoholic Solvent and the related 
Sodium alkoxide added. Upon mixing at room temperature 
the desired trisubstituted thiophene 37 or 38 is obtained after 
purification. 

previously 
-- 
described 

R2 = NH, CH, 
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-continued 
RS 
ea 
S. e 

-- S 

F 

O Z. 
V 1. 
FS X 

k X2 
R* = NH2, CH, R* = NH, CH, 

39. X = H, XR2 = F Z = COR', CONR'R'', 
40.X = FX H CHOH, CN, etc. 

41. X = H, X* = F 
|oil 42. X = F, X* = H 

RS 
ea 

H 

N e 

Cu, quinoline S 
--- 

heat F 

O H 

\ 1. 

R2 X2 
R* = NH2, CH, R* = NH, CH, 

43. X = H, X* = F 45. X = H, X* = F 
44. X = F, X* = H 46. X = F, X* = H 

2942. As illustrated in Scheme IX, the methylthio moiety cedures into a number functional groupS. Such as alcohol, 
37 or 38 can be converted to the corresponding difluoronated alkyl, alkene, alkyne, amide, cyano, etc. The ester group also 
methyl sulphone or sulfonamide 39 or 40 as described can be Saponified and the resulting carboxylic acid 43 or 44 
previously. The ester group of thiophene 39 or 40 then can removed through a copper-mediated decarboxylation afford 
be manipulated using conventional organic laboratory pro- ing the desired 3,4-substituted diphenylthiophene 45 or 46. 

1. OH 
2. Cufquionoline 
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-continued 
RS 
ea 

E 

N e 
S 

F S. 

V 1. Z. 
= X 

R2 X2 

R* = NH, CH, 
E = Cl Br, I, NO2 
Z = COR, CONR'R'', 
CHOH, CN, etc. 

2943 Alternatively, as illustrated in Scheme X, the 
remaining hydrogen of the thiophene ring 37 or 38 can be 
converted to a halogen or nitro group in the corresponding 
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F S. 
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V 1. 
= X 

R2 X2 

R* = NH, CH, 
E = Cl, Br, I, NO2 

47 or 48 and the ester once more manipulated as described 
to a variety of functional groups as in the corresponding 
difluoronated compounds 49, 50, 51 or 52, respectively. 

Scheme XI 
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1. OH 
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E = Cl Br, I, NO2 E = Cl, Br, I, NO2 
Z = CO2", CONR'R'', 
CHOH, CN, etc. 
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2944) Initiation of the thiophene protocol with the second 
regioisomer of the difluoro-4-methylthiophenyl-substituted 
phenyl ethanone 21 or 22 and implementation of the 
thiophene chemistry described in Scheme X affords 
thiophenes with the regiosubstitution shown in Scheme XI. 

Scheme XII 

O 

ls Base, -78° C. -- 
3A R1 CH3 THF, RAL 

61 

R = substituted phenyl 
or heterocyclic ring 

O O O 
Base, -78° C. 
-e- 

Acylation 
R R3A R1 R3B 

R3A 
62 64 

O O 

F NHNH2 

R1 R3B -o- 

R3A HNO2S X1 
64 

X2 
65. X = H, X = F 
66. X = F, X = H 

X2 

X SONH2 

N F 

R1 2 R3B 

R3A 

67. X = H, X = F 
68. X1 = F, X2 = H 

-- 

X2 

H2NOS X1 

F N 

R1 N R3B 

R3A 

2945 Synthetic Scheme XII illustrates the preparation of 
tetrasubstituted pyrazoles from acetophenone 61. In step 1 
of synthetic Scheme XII, the phenyl-methyl ketone 61 is 
treated with a base and an alkylating reagent (RL, where 
L represents a leaving group Such as tosyl) to give the 
substituted ketone 62. In step 2, the Substituted ketone 62 is 
treated with base, such as Sodium methoxide, and an acy 
lating reagent such as an ester (R'COCH), or ester 
equivalent (RCO-imidazole) to give the intermediate 
diketone 64 Reid, Calvin, J. Amer: Chem. Soc., 72,2948-52 
(1950)). In step 3, the diketone 64 is reacted with a substi 
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tuted hydrazine 65 or 66 in acetic acid or an alcoholic 
solvent to give a mixture of corresponding pyrazoles 67 and 
69, or 68 and 70, respectively. Separation of the desired 
pyrazole 69 or 70 can be achieved by chromatography or 
recrystallization. 

Scheme XIII 

O O O 
Base, -78° C. 
H 

Acylation 
R1 CH3 R1 R3B 

R3A 3A 61 R = H . 
R = substituted phenyl 

or heterocyclic ring 
O O 

F. NHNH2 

R1 R3B -3- 

R3A HNO2S X1 
71. 

X2 
65. X = H, X = F 
66.X = F, X = H 

X2 

X SONH2 

N F 

R1 2 R3B 

R3A 

72. X = H, X = F 
73. X = FX = H 

-- 

X2 

HNO2S X1 

F N 

R1 N R3B 
RA = H 

R3A 

2946) Synthetic Scheme XII illustrates the preparation of 
4-unsubstituted pyrazoles (i.e., R as used in Scheme XIII 
is hydrogen). In step 1, ketone 61 is treated with a base, 
preferably sodium methoxide or Sodium hydride, and an 
ester, or ester equivalent, to form the intermediate diketone 
71 which is used without further purification. In step 2, 
diketone 71 in an anhydrous protic Solvent, Such as absolute 
ethanol or acetic acid, is treated with the hydrochloride Salt 
or the free base of a substituted hydrazine 65 or 66 at reflux 
for 10 to 24 hours to afford a mixture of pyrazoles 72 and 74, 
or 73 and 75, respectively. Recrystallization from diethyl 
ether/hexane or chromatography affords the corresponding 
desired compound 74 or 75, usually as a light yellow or tan 
solid. Additional pyrazoles can be prepared in accordance 
with the methods described in U.S. Pat. Nos. 5,401,765, 
5,434,178, 4,146,721, 5,051,518, 5,134,142, and 4,914,121, 
which are incorporated by reference. 
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Scheme XIV 
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F 

2947 Synthetic Scheme XIV illustrates the preparation 
of 4,5-dihydrobenzgindazole compounds. In step 1, ethyl 
esters of acetates are mixed with base, Such as 25% Sodium 
methoxide in a protic Solvent, Such as methanol, and 1-te 
tralone derivative 76 to give the intermediate diketone 77. In 
Step 2, the diketone 77 in an anhydrous protic Solvent, Such 
as absolute ethanol or acetic acid, is treated with the free 
base or hydrochloride salt of a substituted hydrazine 65 or 66 
at reflux for 24 hours to afford a mixture of corresponding 
pyrazoles 78 and 80, or 79 and 81. Recrystallization gives 
the 4,5-dihydrobenzgindazolyl-benzenesulfonamide 78 or 
79. 

Scheme XV 

X2 

HNO2S X1 

Cl2 
He 

F N CHCO2H 

R1 N R3 

H 

R = Substituted phenyl 
or heterocycle 
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NHNH 

SONH2 

-continued 
X2 

HNO2S X1 

F N 

R1 N R3 

C 

2948 Synthetic Scheme XV illustrates the preparation of 
4-chloro-pyrazole compound 82 or 83, from the pyrazole 
compound 74 or 75 wherein R is hydrogen. Chlorination 
results from passing a stream of chlorine gas at room 
temperature through a Solution containing 74 or 75. 

Scheme XVI 

O O 

~- <lls H2O2 11N 3 - - - - 1. 3 R R NaOH R R 
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-continued 
O 

<lls F NHNH2 
R1 R + He 

85 HNO2S X1 

X2 
1 - 2 

R = substituted phenyl 65. X. = H, = F 
66. X = F, X- = H or heterocycle 

X2 

HNO2S X1 

F N N 

2949. Synthetic Scheme XVI illustrates an alternative 
regioSelective method of constructing pyrazole 74 or 75. 
Commercially available enoneS 84 can be epoxidized to give 
epoxyketones 85, which are treated with the appropriate 
difluoro-4-sulfonamido-phenylhydrazine hydrochloride 65 
or 66, to provide the desired pyrazole 74 or 75, respectively. 

Scheme XVII 

O O 

F F 

CHs NaSCH, CH 
He 

F X1 HCS X1 

X2 X2 

O O 

ls NaOR F -- He 

CH R3 OR 

HCS X1 
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-continued 
O O 

F R3 R-NHNH 
-- 

HCS X1 

X2 

91. X = H, X* = F 
92. X = F, X* = H 

R n 

F N R3 

HCS X1 

X2 

2950 Scheme XVII illustrates a regioselective method of 
preparing methylthiopyrazole 93 or 94. The trifluoro-ac 
etophenone 86 or 87 is mixed with sodium thiomethoxide in 
a polar Solvent Such as acetonitrile of dimethylformamide to 
afford the corresponding difluoro-4-methyl-Sulfonylac 
etophenone 88 or 89. Mixing the acetophenone 88 or 89 with 
a base, Such as Sodium methoxide, and an acylating reagent 
90 such as an ester (R'COCH), or activated ester equiva 
lent (R'CO-imidazole), gives the corresponding intermedi 
ate diketone 91 or 92 J. Amer: Chem. Soc., 72, 2948-52, 
(1950)). This diketone 91 or 92 is refluxed with a substituted 
hydrazine in alcoholic Solvents under acid conditions to 
afford the methylthiopyrazole 93 or 94 after purification by 
chromatography or crystallization. 

Scheme XVIII 

R 
YN 

F N R3 
He 

HCS X2 

R 
YN 

F N R3 

ROS X2 

X1 



US 2004/O138261 A1 

2951) The methylthiopyrazole 93 or 94 can be converted 
to the desired difluoro-4-methylsulfonylpyrazole or dif 
luoro-4-Sulfonamidylpyrazoles 95 or 96, respectively, using 
procedures described earlier. Similar pyrazoles can be pre 
pared by methods described in U.S. Pat. No. 5,486,534 
which is incorporated by reference. WO96/37476 describes 
methods for the preparation of 3-haloalkyl-1H-pyrazoles 
and also is incorporated by reference. 

Scheme XIX 

RS RS 
xa xa 
r r 
N O N NOH 

1. NH-OHHCI 
Ho 
2. NaOAC 

F F 

X2 X2 

X1 X1 

2952 Synthetic Scheme XIX illustrates a procedure that 
can be used for the preparation of oxime intermediate 99 or 
100. Treatment of ketone intermediate 97 or 98 with 
hydroxylamine, generally prepared from hydroxylamine 
hydrochloride by Sodium acetate, provides the correspond 
ing oxime intermediate 99 or 100 respectively. A wide 
variety of Solvents can be used for this reaction including 
ethanol, toluene, and tetrahydrofuran. 

Scheme XX 

RS 
Xa 
r 
N NOH 

1. n-bui 
Hs 

2. (RCO)2O 

99. X = H, X* = F 
100. X = F, X = H 

101. X1 = H, X2 = F 
102. X = F, X = H 
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2953 Synthetic Scheme XX illustrates a procedure that 
can be used for the preparation of hydrated isoxazole 
derivatives 101 or 102. The Substituted Oxime 99 or 100 is 
treated with at least two equivalents of a base Such as 
n-butyllithium in hexanes to produce a dianion which is 
Subsequently acylated. Suitable acylating agents are anhy 
drides, acyl imidazoles, esters and the like. Upon quenching 
the reaction mixture with dilute aqueous acid, the corre 
sponding hydrated isoxazole derivative 101 or 102 can be 
isolated by crystallization or chromatography. 

101. X = H, X* = F 
102. X = F, X = H 

2954. Synthetic Scheme XXI illustrates a procedure that 
can be used for the preparation of isoxazole analog 103 or 
104 through dehydration of the corresponding hydrated 
isoxazole derivative 101 or 102. Substituted hydrated isox 
azole 101 or 102 is dissolved in an appropriate Solvent Such 
as toluene and then treated with a catalytic to Stoichiometric 
amount of concentrated Sulfuric acid to effect dehydration 
and thereby produce isoxazole derivative 103 or 104. Other 
acids also can be employed to effect this transformation Such 
as concentrated HCl, concentrated HBr and many others. 

1. CISOH 
-- 

103. X = H, X* = F 
104. X = F, X = H 
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-continued 
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2955 Synthetic Scheme XXII illustrates a procedure that 
can be used for the preparation of substituted difluoro-(4- 
sulfonamidyl)phenylisoxazole analog 105 or 106 from the 
corresponding difluorophenylisoxazole 103 or 104. The pro 
cedure is a two step proceSS for the direct introduction of the 
sulfonamide moiety into difluorophenylisoxazole 103 or 104 
or hydrated isoxazole 101 or 102. In step one, isoxazole 103 
or 104 or hydrated isoxazole 101 or 102 is treated at about 
O C. with two or three equivalents of chlorosulfonic acid to 
form the corresponding Sulfonyl chloride. In Step two, the 
sulfonyl chloride thus formed is treated with concentrated 
ammonia to provide the Sulfonamide derivative 105 or 106. 

Scheme XXIII 

RS 
xa 
r 
S 

--N 1. SOpy 
F N-O 2. POCl3 

3. NH4OH 

R3 
X2 

103. X = H, X* = F 
104. X = F, X = H 

Ns 
M \, 
O O 

2956 Synthetic Scheme XXHI illustrates a three step 
procedure used to prepare sulfonamide 105 or 106 from the 
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corresponding difluorophenyl isoxazole 103 or 104. In step 
one, the difluorophenyl isoxazole 103 or 104 is converted 
into the corresponding Sulfonic acid by treatment with Sulfur 
trioxide pyridine complex at about 100° C. In step two, the 
sulfonic acid is converted into the Sulfonyl chloride by the 
action of phosphorus Oxychloride. In Step three, the Sulfonyl 
chloride is treated with exceSS concentrated ammonia to 
provide difluoro-4-sulfonamidyl-phenylisoxazole 105 or 
106. 

Scheme XXIV 

RS RS 
xa xa 
r r 
S O N NOH 

NHOHHCI 
--- 

F NaOAC F 

HCS X2 HCS X2 

X1 
107. X = H, X* = F 
108. X = F, X = H 

n-BuLi 
RCOR 

H2SO4 
-e- 

F F 

HCS HCS 

2957 Scheme XXIV illustrates a five step procedure for 
the preparation of Substituted isoxazole derivatives. In the 
first step substituted phenyl-2-(difluoro-4-methylthiophe 
nyl)-ethanone 21 or 22 is converted to the corresponding 
oxime 107 or 108 by treatment with hydroxylamine hydro 
chloride in the presence of Sodium acetate in aqueous 
ethanol. The oxime 107 or 108 is treated with slightly more 
than two equivalents of n-butyl lithium and then the result 
ing dianion is quenched by a Suitable acylating agent Such as 
an anhydride, acid chloride, ester, acyl imidazole- and the 
like to afford a hydrated isoxazole 109 or 110, respectively. 
In the last Step, the hydrated isoxazole is dehydrated by an 
acid and the Sulfonamide unmasked by treatment with 
aqueous Sulfuric acid to form the isoxazole derivative 111 or 
112 as desired. 
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Scheme XXV 
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2958. As illustrated in Scheme XXV, the methylsulfide 
moiety 111 or 112 prepared in Scheme XXIV can be 
converted to the sulfonamide or methylsulfone diaryllisox 
azole 113 or 114. 

Scheme XXVI 
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-continued 
NOH 

N N R3 
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A-21 NaHCO3 He 

RS X2 2. NaHSO 

X1 F 

117. X = H, X* = F 
118. X = F, X = H 

| 
N N R3 

A-21 
RS X2 

X1 F 

119. X = H, X* = F 
120. X = F, X = H 

2959 Scheme XXVI illustrates a three-step procedure for 
the preparation of another isoxazole isomer. In Step one, 
substituted 1,2-diphenylbutenone 115 or 116 is converted to 
the corresponding oxime 117 or 118 by treatment with 
hydroxylamine hydrochloride in the presence of sodium 
acetate in aqueous ethanol. The Oxime 117 or 118 is then 
reacted with potassium iodide and iodine in the presence of 
base, Such as Sodium bicarbonate, to afford a halo interme 
diate. Sodium bisulfite is added to form the corresponding 
isoxazole 119 or 120. 

Scheme XXVII 
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N1 N. R3 1. CISOH 
He 

%21 2. NH4OH 
RS 

F X1 

119. X = H, X* = F 
120. X = F, X = H 

SONH2 

121. X = H, X* = F 
122. X = F, X = H 

2960 Treatment of the isoxazole 119 or 120 with chlo 
roSulfonic acid provides, after Workup, the intermediate 
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sulfonyl chloride which can be converted to the correspond 
ing Sulfonamide 121 or 122 by mixing with ammonia in 
various Solvents. In addition, difluoro-4-Sulfonamidyl-phe 
nyl type diarylheteroaryl isoxazoles can be prepared by the 
methods described in PCT Application Serial No. US96/ 
01869, PCT documents WO92/05162 and WO92/19604, 
and European Publication EP 26928, which are incorporated 
by reference. 

Scheme XXVIII 

O O 

F F H 

CH (XH) CH2X 

F X2 HCS X2 

X1 X1 X = Cl, Br, I 

124. X = F, X = H 
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N 1. TEA 

O 2. DBU 
2 
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HCS 
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126. X = H, X* = F 
127. X = F, X = H 

2961 Scheme XXVIII illustrates a synthetic pathway for 
preparation of furanones. The acetophenone 86 or 87 is 
halogenated in acetic acid to afford the corresponding acyl 
halide 123 or 124. Displacement of the halide 123 or 124 
with phenylacetic acid 125 in the presence of triethylamine 
in acetonitrile followed by addition of diazobi-cyclo5.4.0) 
undec-7-ene affords the corresponding furanone 126 or 127 
as desired Ahluwalia, Synth. Commun. 19, 619-26 (1989)). 
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HCS 

X1 
126. X = H, X* = F 
127. X = F, X = H 

2962. The methylthiofuranones 126 or 127 can be con 
verted to the corresponding methylsulfonyl and Sulfonamide 
furanones 128 or 129 as previously outlined. 

Scheme XXX 
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2963) The furan 130 or 131 can be prepared from the 
corresponding furanone 126 or 127 by reduction and rearo- -continued 
matization though dehydration. Treatment of the furanone 
126 or 127 in chlorinated Solvents such as dichloromethane R3B R3B 
at reduced temperatures with hydride reagents Such as R3A R3A 
disobutylaluminum hydride (DEBAL-H) followed by treat- e N -- e N 
ment with mineral acids to catalyze the dehydration of the F NN / F NN / 
resulting hemiacetal affords the corresponding furan 130 or -K -K 
131 Singh, Indian J. Chem., Sect. B., 29, 954-60 (1990)). R1 O R1 
The Sulfide can be converted to the Sulfone 132 or 133 and S X2 Ss X2 
sulfonamide 134 or 135 as previously described. o? 

CH, X R2 X1 
144. X1 = H, X2 = F 146. X = H, X2 = F 
145. X = F, X = H 147. X = F, X* = H 

Scheme XXXI R2 = CH3, NH2 

O O 

F \eo F \eo 
NaSCH3. 

F X2 S X2 2964 Scheme XXXI illustrates the preparation of the 
difluoro-4-sulfonylphenyl-imidazole 146 or 147. Substitu 

X1 CH X tion of the 4-fluorine in trifluoro-nitrobenzene 136 or 137 
136. X = H, X* = F 138. X = H, X* = F with Sodium thiomethoxide provides the corresponding dif 
137. X = F, X = H 139. X = F, X = H luoro-4-methylthio-nitrobenzene 138 or 139. Reduction of 

the nitro group to an amine can be accomplished through 
hydrogenation over a metallic catalyst Such as palladium or 
platinum on Various Supports. The resulting phenylamine 
140 or 141 can be reacted with Substituted nitrites in the 
presence of alkylaluminum reagents Such a trimethylalumi 

H num in inert Solvents Such as toluene or benzene affording 
F N R1 1. F NH2 the corresponding amidine 142 or 143. Mixing of the 

RCN 
r - amidine with a 2-haloketone in the presence of mild inor 
NH R“Al ganic baseS Such as triethylamine, diisopropylamine, or 

S X2 S X2 Sodium bicarbonate in Solvents Such as acetone, acetonitrile, 
CH, X1 CH, X1 or dimethylformamide gives a 4,5-dihydroimidazole that 

can be dehydrated in the presence of catalytic mineral acids 
. E. I to afford the corresponding 1,2-disubstituted imidazole 144 

s s or 145. 

R3A 
1) 2965. These types of diaryl/heteroaryl imidazoles also 
XH can be prepared by the methods described in U.S. Pat. No. 

R3B 4,822,805 and PCT documents WO93/14082 and WO96/ 
O 03388, which are incorporated by reference. The methyl 

Sulfide can be converted to the Sulfones or Sulfonamide 
affording substituted diarylimidazole 146 or 147 as previ 
ously described. 

2) Dehydration 

Scheme XXXII 

F Br F Br 

2 2 CIOS X Na2SO3 HCOS X 
He 

X1 (CH3)2SO4 X1 
148. X = H, X* = F 150. X = H, X* = F 
149. X = F, X = H 151. X = F, X = H 
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-continued 
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S. F S. F 

He 
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158. X = H, X* = F 160. X = H, X* = F 
159. X = F, X = H 161. X = F, X* = H 

2966. The 4-bromo-difluorobenzenesufonyl chloride 148 
or 149 can be treated with sodium sulfite followed by 
treatment with dimethylsulfate to afford the corresponding Scheme XXXIII 
4-bromo-difluoromethylsulfonyl-benzene 150 or 151 Or 
ganic Synthesis, Vol. IV, p. 674). Diaryl/heteroaryl cyclo 
pentene 158 or 159 comprising the difluorosulfonyl func- HCOS Br 
tional group can be prepared in accordance with the general 
methods described in U.S. Pat. No. 5,344,991 and PCT -- He 
document WO95/00501 starting from the 4-bromo-difluoro 
methylsulfonyl-benzene, as outlined in Scheme XXXII. 
U.S. Pat. No. 5,344,991 and PCT document WO95/0050 are X2 R3A 
incorporated by reference. The Sulfone can be converted to 162. X = H, X* = F 164 
the cyclopentenylphenylsulfonamide 160 or 161 as 163. X = F, X = H 
described previously. 
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-continued 
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F HCOS 
R1 
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R3B 
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167. X = H, X* = F 
168. X = F, X = H 

F 

169. X = H, X* = F 
170. X = F, X = H 

2967) Synthetic Scheme XXXIII similarly illustrates a 
procedure for the preparation of 1.2 diarylbenzene 169 or 
170 comprising the difluorosulfonyl functional group from 
2-bromo-biphenyl intermediate 167 or 168 (prepared simi 
larly to the procedure described in Synthetic Scheme 
XXXII) and the appropriate substituted phenylboronic acid 
utilizing a Suzuki coupling procedure Synth. Commun. 11, 
513 (1981). Sulfonamides can be prepared from the Sul 
fones as described earlier in this application. U.S. applica 
tion Ser. No. 08/346,533 generally describes the preparation 
of terphenyl compounds and is incorporated by reference. 

Scheme XXXIV 
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-continued 

Cl O Ol N l H N 
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2968 Scheme XXXIV illustrates the preparation of 3,4- 
diaryloxazol-2-one 179 or 180 and derivatives. Oxidation of 
the methyl group adjacent to the carbonyl carbon to an 
alcohol can be accomplished using base, aliquat 336 and 
oxygen (see, e.g., EP 197.704, which is incorporated by 
reference). Treatment of the resulting alcohol 173 or 174 
with an isocyanate followed by dehydration of the hydroxy 
intermediate 175 or 176 in the presence of acid affords the 
corresponding oxazolone compound 177 or 178. The meth 
ylsulfide group of oxazolone compound 177 or 178 can be 

NH2 

181 

converted to the Sulfone or Sulfonamide affording the cor 
responding substituted 3,4 diaryloxazol-2-one 179 or 180 as 
previously described. Other 3,4-diaryloxazol-2-one com 
pounds with the basic structure of Substituted 3,4 diarylox 
azol-2-ones 179 or 180 that comprise the difluorosulfonyl 
functional group can be prepared Starting from the 2-hy 
droxy-1'-difluoro-4-methylsulfidophenyl-ethanone 173 or 
174 in accordance with the methods described in PCT 
documents WO98/11080 and WO99/14205 which are incor 
porated by reference. 
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187. X = H, X* = F 185. X = H, X* = F 
188. X = F, X = H 186. X = F, X* = H 

O Ol O 
S He- S 

F S. F S. 
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-S X2 OFS X2 
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X1 R X1 
187. X = H, X* = F 189. X = H, X* = F 
188. X = F, X2 = H 190. X = F, X2 = H 

R2 = NH, CH, 

2969 Scheme XXXV illustrates the preparation of 3,4- 
diarylthiazolin-2-ones. Mixing aniline 181 with bis(ethox 
ythiocarbonyl) in an alcoholic solvent affords the ethyl 
thiocarbamate 182. Refluxing of the ethyl-thiocarbamate F 
182 and the 2-bromoacetophenone 183 or 184 in an ethereal 192 -- 
Solvent provides the corresponding hydroxy interrnediate 
185 or 186. Heating of hydroxy intermediate 185 or 186 -S 
with mineral acids in alcoholic Solvents yields the desired 
3.4 diary lithiazolin-2-one 187 or 188. U.S. Pat. No. 5,859, 
036 describes another procedure and is incorporated by 
reference. The methyl-sulfide 187 or 188 can be converted 
to the corresponding Sulfone or Sulfonamide affording Sub 
stituted 3,4 diarylthiazonlin-2-one 189 or 190 as previously 
described. 

Scheme XXXVI 
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193. X = H, X* = F 
194. X = F, X = H 
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195. X = H, X = F 197. X = H, X = F 
196. X = FX = H 198. X = FX = H 

R = NH, CH 

2970 Scheme XXXVI illustrates the preparation of 3,4- 
diarylthiazolin-2-thione 197 or 198. Mixing of aniline with 
carbon disulfide in an alcoholic Solvent affords the dithio 
carbamate 192. Refluxing of dithiocarbamate 192 and the 
2-bromoacetophenone 123 or 124 in an ethereal solvent 
provides the corresponding hydroxy intermediate 193 or 
194. Heating of hydroxy intermediate 193 or 194 with 
mineral acids in alcoholic Solvents yields the desired 3,4 
diarylthiazonlin-2-thione 195 or 196. U.S. Pat. No. 5,859, 
036 describes another procedure that can be appropriately 
modified and used. U.S. Pat. No. 5,859,036 is incorporated 
by reference. The methylsulfide 195 or 196 can be converted 
to the corresponding Sulfone or Sulfonamide affording Sub 
stituted 3,4 diarylthiazonlin-2-thione 197 or 198 as previ 
ously described. 

EXAMPLES 

2971. The following examples contain detailed descrip 
tions of the methods of preparation of compounds of For 
mulae I-VII. These detailed descriptions fall within the 
Scope, and Serve to exemplify, the above-described General 
Synthetic Procedures which form part of the invention. 
These detailed descriptions are presented for illustrative 
purposes only and are not intended as a restriction on the 
Scope of the invention. All parts are by weight and tempera 
tures are in Degrees centigrade unless otherwise indicated. 
All compounds showed NMR spectra consistent with their 
assigned Structures. 
2972 The following abbreviations are used: 

2973 DMSO-dimethylsulfoxide 
2974) DMSOd-deuterated dimethylsulfoxide 
2975 CDC1-deuterated chloroform 
2976 DMF-dimethylformarnmide 
2977 BOC-tert-butyloxycarbonyl 
2978 CDOD-deuterated methanol 
2979 EtOH-ethanol 
2980 h-hour 
2981 hr-hour 
2982 min-minutes 
2983) 
2984) 

THF-tetrahydrofuran 
TLC-thin layer chromatography 
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2985 TEA or EtN-triethylamine 

2986 DBU-1,8-diazabicyclo5.4.0]undec-7-ene 

2987 DMAP 4-dimethylaminopyridine 

2988 DPPA-diphenylphosphorylazide 

2989 NaOAc-sodium acetate 

2990 ACO-acetic anhydride 

2991 Tert-BuOH-tert-butanol 

2992 LDA-lithium diisopropylamide 

2993) DIBAL-diisobutylaluminum hydride 

Example 1 

2994 

F 

NN 
F S. CF 

O 

\, 
HC1 So 

2995 5-3,5-difluoro-4-(methylsulfonyl)phenyl)-(4- 
fluorophenyl)-3-(trifluoromethyl)-1H-pyrazole 

2996 Step 1: Preparation of 1-3,5-difluoro-4-(methyl 
thio)phenylethanone 

2997 The 3,4,5-triflouroacetophenone (9.50 g, 54.6 
mmol) and sodium thiomethoxide (4.60 g) were mixed 
together in acetonitrile (80 mL). The solution was stirred for 
2 hour at ambient temperature. Solvent was removed in 
vacuo and the residue dissolved in ethyl acetate. The Solu 
tion was extracted with water (2x100 mL), saturated ammo 
nium chloride (2x100 mL) and dried over sodium sulfate. 
Solvent was removed in vacuo to yield 1-3,5-difluoro-4- 
(methyl-thio)phenyl]ethanone as a yellow oil (8.08 g, 73%). 
"H NMR (CDC1/300 MHz) 7.46-7.43 (m, 2H), 2.58 (s.3H), 
2.56 (t, 3H, J=1). ESHRMS m/z. 203,0357 (M+H, Calcd 
203.0342). 
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F 
CF 

Ns 
F 

2998) Step 2: Preparation of 1-3,5-difluoro-4-(methylth 
io)phenyl-4,4,4-trifluorobutane-1,3-dione 
2999 1-3,5-difluoro-4-(methylthio)phenyl]ethanone 
(4.84g, 23.9 mmol) was dissolved in diethyl ether (200 mL). 
Sodium methoxide (24 mL of 25% in methanol, 30 mmol) 
was added and stirred 10 min at ambient temperature. Ethyl 
trifluoroacetate (3.79 g, 23.9 mmol) was added. The solution 
was stirred for 1 hour then aqueous hydrochloric acid was 
added (100 mL, 1 M). The layers were separated and the 
organic layer collected. The organic layer was washed with 
water (2x100 nL), saturated ammonium chloride (2x200 
mL) and dried over sodium sulfate. The solvent was 
removed in vacuo to afford a yellow oil. The 1-3,5-difluoro 
4-(methylthio)phenyl)-4,4,4-trifluorobutane-1,3-dione was 
isolated by crystallization from ethyl acetate and hexanes 
(5.50 g, 77%). H NMR (CDC1/300 MHz) 7.49 (m, 2H), 
6.50 (s, 1H), 2.62 (s, 3H). ESHRMS m/z 297.0012 (M+H", 
Calcd 297.0009). 
3000 Anal. Calcd for C.H.F.O.S: C, 44.30; H, 2.37; 
Found: C, 44.36; H. 2.26. 

F 

-S 
HC 

F 

3001) Step 3: Preparation of 5-r3,5-difluoro-4-(meth 
ylthio)-phenyl)-1-(4-fluorophenyl)-3-(trifluoromethyl)-1H 
pyrazole 
3002 1-3,5-difluoro-4-(methylthio)phenyl)-4,4,4-trif 
luoro-butane-1,3-dione (1.09 g, 3.6 mmol) dissolved in 
ethanol (150 mL). One drop of concentrated hydrochloric 
acid was added and 4-fluorophenylhydrazine hydrochloride 
(0.69 g, 4.0 mmol). The reaction was stirred at ambient 
temperature for 72 hours. Solvent was removed in vacuo and 
the residue was dissolved in ethyl acetate (100 mL) 
extracted with water (2x100 mL), saturated ammonium 
chloride (2x150 mL) and dried over sodium sulfate. The 
solvent was removed in vacuo and the 5-3,5-difluoro-4- 
(methylthio)-phenyl)-1-(4-fluorophenyl)-3-(trifluorom 
ethyl)-1H-pyrazole was obtained by crystallization from 
ethyl acetate and hexanes (0.71 g, 50%). H NMR (CDC1/ 
300 MHz) 736-7.29 (m, 2H), 7.18-7.13 (m, 2H), 6.81-6.77 
(m, 3H), 2.53 (s, 3H). ESHRMS m/z 389,0557 (M+H", 
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Calcd 389,0547). Anal. Calcd for C.HFNS: C, 52.58; 
H, 2.34; N, 7.21; Found: C, 52.45; H. 2.34; N, 7.15. 

F 

N 
N e 

N 
F S. CF 

O 

\, 
HC1 \ 

O 

3003) Step 4: Preparation of 5-3,5-difluoro-4-(methyl 
sulfonyl)-phenyl)-1-(4-fluorophenyl)-3-(trifluoromethyl)- 
1H-pyrazole 
3004 5-3,5-difluoro-4-(methylthio)phenyl)-1-(4-fluo 
rophenyl)-3-(trifluoromethyl)-1H-pyrazole was dissolved in 
methyelene chloride:methanol (25 mL, 3:1). Monoperox 
yphthalic acid, magnesium Salt hexahydrate (2.27 g, 1.84 
mmol) was added and the reaction stirred at ambient tem 
perature for 16 hours. Solvent was removed in vacuo and the 
residue was dissolved in ethyl acetate (100 mL) extracted 
with aqueous sodium hydroxide (2x100 mL), water (2x100 
mL), saturated ammonium chloride solution (2x150 mL) 
and dried over Sodium Sulfate. The solvent was removed in 
vacuo and the 5-3,5-difluoro-4-(methylsulfonyl)-phenyl 
1-(4-fluorophenyl)-3-(trifluoromethyl)-1H-pyrazole 
obtained by crystallization from ethyl acetate and hexanes, 
(0.74g, 96%). "H NMR (CDOD/300 MHz) 6.96-6.91 (m, 
2H), 6.82-6.75 (m, 2H), 6.63-6.32 (m, 3H), 2.83 (s, 3H). 
ESMS mm/z 438,0705 (M+NH", Calcd 438.0711). Anal. 
Calcd for C.H.F.N.O.S: C, 48.58; H, 2.40; N, 6.66; 
Found: C, 48.10; H, 2.29; N, 6.74. 
3005 Examples 2 through 11 were prepared utilizing a 
Similar Synthetic Sequence to Example 1. 

Example 2 
3006) 

C 

-N 
N \ 

F S. CF2H 

O 

\, 
HC1 \ 

O 

3007 1-(3-chloro-4-methylphenyl)-3-(difluoromethyl)- 
5-3,5-difluoro-4-(methylsulfonyl)phenyl)-1H-pyrazole 
3008 H NMR (CDC1/300 MHz) 7.46-7.29 (m, 2H), 
7.02-6.78 (m, 4H), 3.34 (s, 3H), 2.46 (s.3H). ESHRMS m/z 
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Example 11 

3033) 

F F 

Y 
O 

F N-N 

cr's O F 

os F 
/ 

F 

3034 5-2.5-difluoro-4-(methylsulfonyl)phenyl-1-4- 
(trifluoromethoxy)phenyl)-3-(trifluoromethyl)-1H-pyrazole 
3035) MP 138.1-139.7° C. MS m/z (m+H) 487.3 

Example 12 
3036) 

O O 
F f O 

DO O sy 
/ 

3037 4-3,5-difluoro-4-(methylsulfonyl)phenyl-3-phe 
nylfuran-2(5H)-one 

F 

O 

S 

/ Br 
F 

3038 Step 1: Preparation of 2-bromo-1-3.5-difluoro-4- 
(methylthio)phenylethanone 
3039 To a solution of 1-3,5-difluoro-4-(methylthio)- 
phenylethanone (prepared in Step 1 of Example 1) (6.2g, 
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30 mmol) in 30% HBr in acetic acid (10 mL) was added 
bromine (4.8 g., 30 mmol) dropwise, and the reaction mix 
ture stirred at room temperature for 45 minutes. The mixture 
was treated with water and extracted with ethyl acetate 
(1x250 mL, 1x100 mL). The combined extracts were 
washed with dilute Sodium chloride Solution, dried with 
magnesium Sulfate, and concentrated. To the residue was 
added hexanes (100 mL) and the mixture concentrated. The 
residue was dissolved in 30% HBr in acetic acid (10 mL) 
and treated with bromine (0.80 g, 5.0 mmol). After stirring 
at room temperature for 30 minutes, the mixture was treated 
with water and extracted with dichloromethane (1x200 mL, 
1x100 mL). The combined extracts were washed with water, 
dried with magnesium Sulfate and concentrated. To the 
residue was added hexanes (100 mL), and the mixture 
concentrated. Purification of the product by Silica gel chro 
matography using 10% ethyl acetate in hexanes gave 
2-bromo-1-3,5-difluoro-4-(methylthio)-phenylethanone as 
an orange solid (7.2g, 86%), MP 30.5-33.2° C. "H NMR 
(CDC1/400 MHz) 7.46-7.50 (m, 2H), 4.33 (s, 2H), 2.57 (t, 
3H, J=1.1). ESHRMS m/z 278.9260 (M-H, Calcd 
278.9291). Anal. Calcd for CH, BrFOS: C, 38.45; H, 2.52; 
Found: C, 38.19; H, 2.34. 

3040 Step 2: Preparation of 4-3,5-difluoro-4-(meth 
ylthio)-phenyl)-3-phenylfuran-2(5H)-one 
3041) To a mixture of phenylacetic acid (4.2 g, 0.030 
mol) and crude 2-bromo-1-3,5-difluoro-4-(methylthio)- 
phenylethanone (8.6 g., 0.030 mol) in anhydrous acetonitrile 
(100 mL) was added diisopropylethylamine (3.9 g, 0.030 
mol). The reaction mixture was stirred for one hour at room 
temperature and 1,8-diazabicyclo5.4.0]undec-7-ene (5.0 g, 
0.032 mol) was added. After 2 hours the mixture was poured 
into dilute HCl and extracted with dichloromethane (1x200 
mL, 2x75 mL). The combined extracts were dried using 
magnesium Sulfate, and concentrated. The residue was 
treated with anhydrous acetonitrile (100 mL) and DBU (10.0 
g, 0.065 mol), stirring at room temperature for 3 hours. The 
mixture was poured into dilute HCl and extracted with 
dichloromethane (1x200 mL, 2x50 mL). The combined 
extracts were dried using magnesium Sulfate, and concen 
trated. Purification by Silica gel chromatography using 5% 
dichloromethane/10% ethyl acetate in hexanes afforded 
4-3,5-difluoro-4-(methylthio)-phenyl)-3-phenylfuran 
2(5H)-one as an orange liquid (7.2 g, 76%). H NMR 




































































































