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Commissioner for Patents
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Attn: Karin Ferriter

TO THE COMMISSIONER OF PATENTS AND TRADEMARKS
SIR:

Pursuant to your telephone conversation with Sharon Rudebeck, please find a courtesy
replacement copy of the Application for Extension of Patent Term, Fee Transmittal,
Declaration & Exhibit I-IV, Certificate of Mailing and a copy of the stamped Return Postcard.
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not believe any additional fees are required at this time.

The Commissioner is hereby authorized to charge any fees which may be required, or

credit any overpayment, to Deposit Account No. 19-1025.

Respectfully submijed,

es M. Warner
ttorney for Applicants
Registration No. 45,199
Tel: 314-274-3642

Pharmacia Corporation of Pfizer Inc
Corporate Patent Department

P.O. Box 1027

St. Louis, Missouri 63006

CERTIFICATE OF MAILING
I certify that the foregoing correspondence in the Patent of John Talley, et al., Patent No. 5,633,272 issued May
27, 1997, is being deposited with the United States Postal Service as Express Mail No. EL586330393US in an envelope
addressed to: Commissioner for Patents, Mail Stop Patent Term Extension, P.O. Box 1450, Alexandria, VA 22313, Attn:
Karin Ferriter on this 26th day of May 2004.
. K
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Date of Deposit: January 15, 2002

I hereby certify that this paper or fee is being deposited with the United
States Postal Sexvice "Express Mail Post Office to Addressee" service under
37 CFR 1.10 & 1.8 on the date indicated above and is addressed to BOX
Patent Extension, Asst. Commissioner of Patents and Trademarks, Washington,
D.C. 20231

James M. Warner

{Typed or printed name of person mailing paper or fee)
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rney Docket No.: 2865/1 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re: U.S. Patent No. 5,633,272

Issued: May 27, 1997

Patentees: John J. Talley et al.

Assignee: G.D. Searle and Company

Title: SUBSTITUTED ISOXAZOLES FOR THE TREATMENT OF
INFLAMMATION

Assistant Commissioner For Patents
Box Patent Extension
Washington, D.C. 20231

Sir:

The Applicant, G.D. Searle LLC (formerly G.D. Searle
and Company), a company organized and existing under the
laws of the state of Delaware, represents that it is the
assignee of the entire interest in and to Letters Patent of
the United States No. 5,633,272 granted to John J. Talley et
al. on May 27, 1997 for Substituted Isoxazoles for the
Treatment of Inflammation by virtue of an assignment in
favor of G.D. Searle and Company, recorded August 28, 1995,
Reel 7604 and Frame 0908. Your Applicant acting through its
duly authorized attorney hereby requests an extension of the
patent term of U. S. Patent No. 5,633,272. The following
information is submitted in accordance with 35 U.S.C. 156(4)

and 37 C.F.R. 1.710 et seq. and follows the numerical format
set forth in 37 C.F.R. 1.740(a):

(1) A complete identification of the approved product
as by appropriate chemical and generic name, physical

structure or characteristics:



U.S. Patent No. 5,633,272
Patent Term Extension Application
-

The approved product is BEXTRA™ which is further

identified as follows:

Chemical Name:

4- (5-methyl-3-phenylisoxazol-4-yl)benzenesulfonamide

Generic Name:

Valdecoxib

Molecular Formula:
C16H14N2035

Molecular Weight:
314.36

Structural Formula:

N\

Oy

N

20
CH
4
P
=N

Valdecoxib is the active ingredient in the product Bextra™

as may be seen from attached Exhibit I, which is the label

for this product.

(2) BEXTRA™ was subject to regulatory review under
section 512 of the Federal Food, Drug and Cosmetic Act
(FFDCA), 21 U.S.C. 360(Db).

(3) BEXTRA™ (active ingredient is valdecoxib) was

approved by the Food and Drug Administration (FDA) for
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commercial marketing pursuant to Section 512 of the FFDCA
on November 16, 2001.

(4) As stated in Sections 1 and 3 above, the active
ingredient in the product BEXTRA™ is valdecoxib.
Valdecoxib has not been approved for commercial marketing
or use under the Federal Food, Drug and Cosmetic Act, the
public Health Service Act, or the Virus-Serum-Toxin Act

prior to approval of NDA 21-341 on November 16, 2001.

(5) The product was approved on November 16, 2001 and
the last day within the sixty day period permitted for
submission of an application for extension of a patent is
January 15, 2002. As evident from the Certificate of
Mailing by “Express Mail” pursuant to 37 C.F.R. 1.10, this

application is timely filed.

(6) The complete identification of the patent for

which an extension is being sought is as follows:

U.S. Patent No.: 5,633,272
Inventors: John J. Talley
David L. Brown
Srinivasan Nagarajan
Jeffery S. Carter
Richard M. Weir
Michael A. Stealey
Paul W. Collins.
Roland S. Rogers
Karen Seibert
Issued: May 27, 1997
Expires: February 13, 2015
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(7) A copy of U.S. Patent No. 5,633,272, the patent
for which extension is being sought, is attached as Exhibit
IT.

(8) No disclaimer, reexamination certificate or
certificate of correction has issued for U.S. Patent No.
5,633,272.

A copy of the maintenance fee statement showing timely

payment of fee is attached as Exhibit IIT.

(9) A statement that the patent claims the approved
product or a method of using or manufacturing the approved
product, and a showing which lists each applicable patent
claim and demonstrates the manner in which each applicable
patent claim reads on the approved product or a method of

using or manufacturing the approved product:

U.S. Patent 5,633,272 claims the approved product, a
pharmaceutical composition comprising the approved product,
and a method of treating inflammation or an inflammation-
associated disorder. Claims 1, 2, 3, 4, 5, 6, 7, 8, and 24
claim the approved product. Claims 9, 10, 11, 12, 13, and
26 claim a pharmaceutical composition comprising the
approved product. Claims 14, 15, 16, 17, 18, 19, 20, 21,
22, 23, and 28 claim a method of treating inflammation or
an inflammation-associated disorder using the approved
product.. Accordingly, claims 1-24, 26, and 28 each read on

the approved product or uses for the approved product.

Claim 1 reads as follows:

1. A compound of Formula II
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wherein R' is selected from alkyl, carboxyalkyl,
alkoxycarbonyl, aminocarbonyl, aminocarbonylalkyl,
alkoxycarbonylalkyl, carboxyl, alkoxy, haloalkoxy,
aralkoxy, cycloalkylalkoxy, alkylthio, aralkylthio,
cycloalkylalkylthio, alkoxyalkyl, aralkoxyalkyl,
alkylthiocalkyl, aralkylthiocalkyl, alkylaminoalkyl,
aryloxyalkyl, arylthioalkyl, hydroxyl, amino, hydroxyalkyl,
haloalkyl, cycloalkyl, cycloalkylalkyl, aralkyl, halo,
alkylamino, aralkylamino, N-alkyl-N-aralkylamino, N-alkyl-
N-cycloalkylalkylamino, arylcarbonyloxyalkyl,
arylcarbonylthio, alkoxycarbonyloxyalkyl,

alkylaminocarbonyloxyalkyl, alkoxycarbonylthioalkyl, and
alkylaminocarbonylthioalkyl;

wherein R3 is selected from cycloalkyl, cycloalkenyl, and
aryl; wherein R3 is optionally substituted at a
substitutable position with one or more radicals
independently selected from alkyl, c&ano, carboxyl,
alkoxycarbonyl, haloalkyl, hydroxyl, hydroxyalkyl,
haloalkoxy, amino, alkylamino, arylamino, aminoalkyl,
nitro, alkoxyalkyl, alkylsulfinyl, alkylsulfonyl,
aminosulfonyl, halo, alkoxy and alkylthio; and
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wherein R4 is selected from lower alkyl, hydroxyl, and

amino;

or a pharmaceutically-acceptable salt thereof.

Claim 2 reads as follows:

2. A compound of claim 1 wherein Rl is selected from
hydroxyl, amino, lower alkyl, lower carboxyalkyl, lower
alkoxycarbonyl, aminocarbonyl, carboxyl, lower
aminocarbonylalkyl, lower alkoxycarbonylalkyl, lower
alkoxy, lower haloalkoxy, lower aralkoxy, lower
cycloalkylalkoxy, lower alkylthio, lower aralkylthio, lower
cycloalkylalkylthio, lower alkoxyalkyl, lower
aralkoxyalkyl, lower alkylthioalkyl, lower
aralkylthioalkyl, lower alkylaminoalkyl, lower
aryloxyalkyl, lower arylthioalkyl, lower hydroxyalkyl,
lower haloalkyl, lower cycloalkyl, lower cycloalkylalkyl,
lower aralkyl, halo, lower alkylamino, lower aralkylamino,
lower N-alkyl-N-aralkylamino, lower N-alkyl-N-
cycloalkylalkylamino, lower arylcarbonyloxyalkyl, lower
alkoxycarbonyloxyalkyl, lower alkylaminocarbonyloxyalkyl,
lower alkoxycarbonylthioalkyl, and lower
alkylaminocarbonylthioalkyl; wherein R3 is selected from
cycloalkyl, cycloalkenyl, and aryl; wherein R3 is
optionally substituted at a substitutable position with one
or more radicals independently selected from lower
alkylsulfinyl, lower alkyl, cyano, carboxyl, lower
alkoxycarbonyl, lower haloalkyl, hydroxyl, lower

hydroxyalkyl, lower haloalkoxy, amino, lower alkylamino,
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lower arylamino, lower aminoalkyl, nitro, halo, lower
alkoxy, lower alkylsulfonyl, aminosulfonyl, and lower
alkylthio; and wherein R4 is selected from methyl, hydroxyl

and amino; or a pharmaceutically-acceptable salt thereof.

Claim 3 reads as follows:

3. A compound of claim 2 wherein Rl is selected from
hydroxyl, lower alkyl, carboxyl, lower carboxyalkyl, lower
aminocarbonylalkyl, lower alkoxycarbonylalkyl, lower
aralkyl, lower alkoxyalkyl, lower aralkoxyalkyl, lower
alkylthicalkyl, lower aralkylthioalkyl, lower
alkylaminoalkyl, lower aryloxyalkyl, lower arylthioalkyl,
lower haloalkyl, lower hydroxylalkyl, cycloalkyl,
cycloalkylalkyl, and aralkyl; wherein R3 is selected from
cycloalkyl, cycloalkenyl, and aryl; wherein R3 is
optionally substituted at a substitutable position with one
or more radicals independently selected from lower
alkylsulfinyl, lower alkyl, cyano, carboxyl, lower
alkoxycarbonyl, lower haloalkyl, hydroxyl, lower
hydroxyalkyl, lower haloalkoxy, amino, lower alkylamino,
lower arylamino, lower aminoalkyl, nitro, halo, lower
alkoxy, aminosulfonyl, and lower alkylthio; and wherein R4
is selected from methyl, hydroxyl and amino; or a

pharmaceutically-acceptable salt thereof.

Claim 4 reads as follows:

4. A compound of claim 3 wherein Rl is selected from
hydroxyl, methyl, ethyl, propyl, isopropyl, butyl, tert-
butyl, isobutyl, pentyl, neopentyl, hexyl, carboxyl,
carboxypropyl, carboxymethyl, carboxyethyl, benzyl,



U.S. Patent No. 5,633,272

Patent Term Extension Application
-8-

phenethyl, aminocarbonylmethyl, methoxycarbonylmethyl,
methoxycarbonylethyl, methoxymethyl, benzyloxymethyl,
phenylethoxymethyl, methylthiomethyl, benzylthiomethyl, N-
methylaminomethyl, N,N-dimethylaminomethyl,
phenyloxymethyl, phenylthiomethyl, fluoromethyl,
difluoromethyl, trifluoromethyl, chloromethyl,
dichloromethyl, trichloromethyl, pentafluoroethyl,
heptafluoropropyl, fluoromethyl, difluoroethyl,
difluoropropyl, dichloroethyl, dichloropropyl,
hydroxylmethyl, hydroxylpropyl, hydroxylethyl, cyclohexyl,
cyclobutyl, cyclopentyl, cycloheptyl, cyclohexylmethyl,
cyclohexylethyl, cyclobutylethyl, cyclopentylmethyl,
cycloheptylpropyl, and lower aralkyl selected form benzyl
and phenylethyl, wherein the phenyl ring is optionally
substituted at a substitutable position with fluoro,
chloro, bromo, iodo, methyl, and methoxy; wherein R3 is
selected from phenyl, naphthyl, biphenyl, cyclohexyl,
cyclopentyl, cycloheptyl, l-cyclohexenyl, 2-cyclohexenyl,
3-cyclohexenyl, 4-cyclohexenyl, and l-cyclopentenyl;
wherein R3 is optionally substituted at a substitutable
position with one or more radicals independently selected
from trifluoromethoxy, N-methylamino, N,N-dimethylamino, N-
ethylamino, N,N-dipropylamino, N-butylamino, N-methyl-N-
ethylamino, phenylamino, N-methyl-N-phenylamino,
methylsulfinyl, ethylsulfinyl, methyl, ethyl, isopropyl,
butyl, tert-butyl, isobutyl, pentyl, hexyl, cyano,
carboxyl, methoxycarbonyl, fluoromethyl, difluoromethyl,
trifluoromethyl, chloromethyl, dichloromethyl,
trichloromethyl, pentafluoroethyl, heptafluoropropyl,
fluoromethyl, difluoroethyl, difluoropropyl, dichloroethyl,
dichloropropyl, hydroxyl, hydroxymethyl, amino, nitro,
fluoro, chloro, bromo, iodo, methoxy, ethoxy, propoxy. n-

butoxy, pentoxy, hexyloxy, methylenedioxy, aminosulfonyl,
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methylthio, ethylthio, butylthio, and hexylthio; and
wherein R4 is selected from methyl, hydroxyl and amino; or

a pharmaceutically-acceptable salt thereof.

Claim 5 reads as follows:

5. The compound of claim 4 which is 4-[5-methyl-3-phenyl-
isoxazol-4-yllbenzenesulfonamide, or a pharmaceutically-

acceptable salt thereof.

Claim 6 reads as follows:

6. A compound of Formula III

H,N

\/ -

===

R’ X7
wherein Rl is selected from ﬁ;droxyl, alkyl, carboxyalkyl,
aminocarbonylalkyl, alkoxycarbonylalkyl, carboxyl, alkoxy,
haloalkoxy, aralkoxy, cycloalkylalkoxy, alkylthio,
aralkylthio, cycloalkylalkylthio, alkoxyalkyl,
aralkoxyalkyl, alkylthioalkyl, aralkylthioalkyl,
alkylaminoalkyl, aryloxyalkyl, arylthioalkyl, hydroxyalkyl,
haloalkyl, cycloalkyl, cycloalkylalkyl, aralkyl, halo,
alkylamino, aralkylamino, N-alkyl-N-aralkylamino, N-alkyl-
N-cycloalkylalkylamino, arylcarbonyloxyalkyl,
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alkylaminocarbonylthioalkyl; and

wherein R3 is selected from cycloalkyl, cycloalkenyl, and
aryl; wherein R3 is optionally substituted at a
substitutable position with one or more radicals
independently selected from alkyl, cyano, carboxyl,
alkbxycarbonyl, haloalkyl, hydroxyl, hydroxyalkyl,
haloalkoxy, amino, alkylamino, arylamino, aminoalkyl,
nitro, alkoxyalkyl, alkylsulfinyl, aminosulfonyl, halo,
alkoxy and alkylthio; or a pharmaceutically-acceptable salt
thereof.

Claim 7 reads as follows:

7. A compound of claim 6 wherein Rl is selected from
hydroxyl, lower alkyl, carboxyl, lower carboxyalkyl, lower
aminocarboﬂylalkyl, lower alkoxycarbonylalkyl, lower
aralkyl, lower alkoxyalkyl, lower aralkoxyalkyl, lower
alkylthioalkyl, lower aralkylthioalkyl, lower
alkylaminoalkyl, lower aryloxyalkyl, lower arylthioalkyl,
lower haloalkyl, lower hydroxylalkyl, lower cycloalkyl,
lower cycloalkylalkyl, and aralkyl; wherein R3 is selected
from cycloalkyl, cycloalkenyl, and aryl; and wherein R3 is
optionally substituted at a substitutable position with one
or more radicals independently selected from lower
alkylsulfinyl, aminosulfonyl, lower alkyl, cyano, carboxyl,
lower alkoxycarbonyl, lower haloalkyl, hydroxyl, lower
hydroxyalkyl, lower haloalkoxy., amino, lower alkylamino,

lower arylamino, lower aminoalkyl, nitro, halo, lower
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X TR A N mevmne oY Ly 3. rrn 3
alkoxy and lower alkylthio; or a pharmaceut

acceptable salt thereof.

Claim 8 reads as follows:

8. A compound of claim 7 wherein Rl is selected from
hydroxyl, methyl, ethyl, propyl, isopropyl, butyl, tert-
butyl, isobutyl, pentyl, neopentyl, hexyl, carboxyl,
carboxypropyl, carboxymethyl, carboxyethyl, benzyl,
phenethyl, aminocarbonylmethyl, methoxycarbonylmethyl,
methoxycarbonylethyl, methoxymethyl, benzyloxymethyl,
phenylethoxymethyl, methylthiomethyl, benzylthiomethyl, N-
methylaminomethyl, N,N-dimethylaminomethyl,
phenyloxymethyl, phenylthiomethyl, fluoromethyl,
difluoromethyl, trifluoromethyl, chloromethyl,
dichloromethyl, trichloromethyl, pentafluoroethyl,
heptafluoropropyl, fluoromethyl, difluoroethyl,
difluoropropyl, dichloroethyl, dichloropropyl,
hydroxylmethyl, hydroxylpropyl, hydroxylethyl, cyclohexyl,
cyclobutyl, cyclopentyl, cycloheptyl, cyclohexylmethyl,
cyclohexylethyl, cyclobutylethyl, cyclopentylmethyl,
cycloheptylpropyl, and lower aralkyl selected from
phenylethyl and benzyl optionally substituted at a
substitutable position with fluoro, chloro, bromo, iodo,
methyl, and methoxy; and wherein R3 is selected from
phenyl, naphthyl, biphenyl, cyclohexyl, cyclopentyl,
cycloheptyl, 1l-cyclohexenyl, 2-cyclohexenyl, 3-
cyclohexenyl, 4-cyclohexenyl, and l-cyclopentenyl; wherein
R3 is optionally substituted at a substitutable position
with one or more radicals independently selected from
trifluoromethoxy, N-methylamino, N,N-dimethylamino, N-

ethylamino, N,N-dipropylamino, N-butylamino, N-methyl-N-



U.8. Patent No. 5,633,27
Patent Term Extension Application
-12-

38

ethylamino, phenylamino, N-methyl-N-phenylamino,
methylsulfinyl, ethylsulfinyl, methyl, ethyl, isopropyl,
butyl, tert-butyl, isobutyl, pentyl, hexyl, cyano,
carboxyl, methoxycarbonyl, fluoromethyl, difluoromethyl,
trifluoromethyl, chloromethyl, dichloromethyl,
trichloromethyl, pentafluoroethyl, heptafluoropropyl,
fluoromethyl, difluoroethyl, difluoropropyl, dichloroethyl,
dichloropropyl, hydroxyl, hydroxymethyl, amino,
aminomethyl, nitro, fluoro, chloro, bromo, iodo, methoxy,
ethoxy, propoxy, n-butoxy, pentoxy, hexyloxy,
methylenedioxy, methylthioc, aminosulfonyl
butylthio, and hexylthio; or a pharmaceutically-acceptable
salt thereof.

Claim 9 reads as follows:

9. A pharmaceutical composition comprising a
therapeutically-effective amount of a compound, said
compound selected from a family of compounds of Pormula II

AV -

O0—5,

R~/ le
3 1})
\\\2//’
: N
wherein Rl is selected from alkyl, carboxyalkyl,

alkoxycarbonyl, aminocarbonyl, aminocarbonylalkyl,

alkoxycarbonylalkyl, carboxyl, alkoxy, haloalkoxy,
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aralkoxy, cycloalkylalkoxy, alkylthio, aralkylthio,
cycloalkylalkylthio, alkoxyalkyl, aralkoxyalkyl,
alkylthioalkyl, aralkylthiocalkyl, alkylaminoalkyl,
aryloxyalkyl, arylthioalkyl, hydroxyl, amino, hydroxyalkyl,
haloalkyl, cycloalkyl, cycloalkylalkyl, aralkyl, halo,
alkylamino, aralkylamino, N-alkyl-N-aralkylamino, N-alkyl--
N-cycloalkylalkylamino, arylcarbonyloxyalkyl,
arylcarbonylthio, alkoxycarbonyloxyalkyl,

alkylaminocarbonyloxyalkyl, alkoxycarbonylthiocalkyl, and
alkylaminocarbonylthiocalkyl;

wherein R3 is selected from cycloalkyl, cycloalkenyl, and
aryl; wherein R3 is optionally substituted at a
substitutable position with one or more radicals
independently selected from alkyl, cyano, carboxyl,
alkoxycarbonyl, haloalkyl, hydroxyl, hydroxyalkyl,
haloalkoxy, amino, alkylamino, arylamino, aminoalkyl,
nitro, alkoxyalkyl, alkylsulfinyl, alkylsulfonyl,
aminosulfonyl, halo, alkoxy and alkylthio; and

wherein R4 is selected from lower alkyl, hydroxyl, and

amino;

or a pharmaceutically-acceptable salt thereof.

Claim 10 reads as follows:

10. A pharmaceutical composition of claim 9 wherein R1 is
selected from hydroxyl, amino, lower alkyl, lower
carboxyalkyl, lower alkoxycarbonyl, aminocarbonyl,
carboxyl, lower aminocarbonylalkyl, lower

alkoxycarbonylalkyl, lower alkoxy, lower haloalkoxy, lower
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aralkoxy, lower cycloalkylalkoxy, lower alkylthio, lower
aralkylthio, lower cycloalkylalkylthio, lower alkoxyalkyl,
lower aralkoxyalkyl, lower alkylthioalkyl, lower
aralkylthioalkyl, lower alkylamihoalkyl, lower
aryloxyalkyl, lower arylthioalkyl, lower hydroxyalkyl,
lower haloalkyl, lower cycloalkyl, lower cycloalkylalkyl,
lower aralkyl, halo, lower alkylamino, lower aralkylamino,
lower N-alkyl-N-aralkylamino, lower N-alkyl-N-
cycloalkylalkylamino, lower arylcarbonyloxyalkyl, lower
alkoxycarbonyloxyalkyl, lower alkylaminocarbonyloxyalkyl,
lower alkoxycarbonylthioalkyl, and lower
alkylaminocarbonylthioalkyl; wherein R3 is selected from
cycloalkyl, cycloalkenyl, and aryl; wherein R3 is
optionally substituted at a substitutable position with one
or more radicals independently selected from lower
alkylsulfinyl, lower alkyl, cyano, carboxyl, lower
alkoxycarbonyl, lower haloalkyl, hydroxyl, lower
hydroxyalkyl, lower haloalkoxy, amino, lower alkylamino,
lower arylamino, lower aminoalkyl, nitro, halo, lower
alkoxy, lower alkylsulfonyl, aminosulfonyl, and lower
alkylthio; and wherein R4 is selected from methyl, hydroxyl

and amino; or a pharmaceutically-acceptable salt thereof.

Claim 11 reads as follows:

11. A pharmaceutical composition of claim 10 wherein Rl is
selected from hydroxyl, methyl, ethyl, propyl, isopropyl,
butyl, tert-butyl, isobutyl, pentyl, neopentyl, hexyl,
carboxyl, carboxypropyl, carboxymethyl, carboxyethyl,
benzyl, phenethyl, aminocarbonylmethyl,
methoxycarbonylmethyl, methoxycarbonylethyl, methoxymethyl,
benzyloxymethyl, phenylethoxymethyl, methylthiomethyl,
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benzylthiomethyl, N-methylaminomethyl, N,N-
dimethylaminomethyl, phenyloxymethyl, phenylthiomethyl,
fluoromethyl, difluoromethyl, trifluoromethyl,
chloromethyl, dichloromethyl, trichloromethyl,
pentafluoroethyl, heptafluoropropyl, fluoromethyl,
difluoroethyl, difluoropropyl, dichloroethyl,
dichloropropyl, hydroxylmethyl, hydroxylpropyl,
hydroxylethyl, cyclohexyl, cyclobutyl, cyclopentyl,
cycloheptyl, cyclohexylmethyl, cyclohexylethyl,
cyclobutylethyl, cyclopentylmethyl, cycloheptylpropyl, and
lower aralkyl selected form benzyl and phenylethyl, wherein
the phenyl ring is optionally substituted at a
substitutable position with fluoro, chloro, bromo, iodo,
methyl, and methoxy; wherein R3 is selected from phenyl,
naphthyl, biphenyl, cyclohexyl, cyclopentyl, cycloheptyl,
l-cyclohexenyl, 2-cyclohexenyl, 3-cyclohexenyl, 4-
cyclohexenyl, and l-cyclopentenyl; wherein R3 is optionally
substituted at a substitutable position with one or more
radicals independently selected from trifluoromethoxy, N-
methylamino, N,N-dimethylamino, N—ethylamino,\N,N-
dipropylamino, N-butylamino, N-methyl-N-ethylamino,
phenylamino, N-methyl-N-phenylamino, methylsulfinyl,
ethylsulfinyl, methyl, ethyl, isopropyl, butyl, tert-butyl,
isobutyl, pentyl, hexyl, cyano, carboxyl, methoxycarbonyl,
fluoromethyl, difluoromethyl, trifluoromethyl,
chloromethyl, dichloromethyl, trichloromethyl,
pentafluoroethyl, heptafluoropropyl, fluoromethyl,
difluoroethyl, difluoropropyl, dichloroethyl,
dichloropropyl, hydroxyl, hydroxymethyl, amino, nitro,
fluoro, chloro, bromo, iodo, methoxy, ethoxy, propdxy, n-
butoxy, pentoxy, hexyloxy, methylenedioxy, aminosulfonyl,
methylthio, ethylthio, butylthio, and hexylthio; and
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wherein R4 is selected from methyl, hydroxyl and amino; or

a pharmaceutically-acceptable salt thereof.

Claim 12 reads as follows:

12. A pharmaceutical composition of claim 11 wherein said
compound is 4-[5-methyl-3-phenyl-isoxazol-4-
yllbenzenesulfonamide, or a pharmaceutically-acceptable
salt thereof.

Claim 13 reads as follows:

13. A pharmaceutical composition comprising a
therapeutically-effective amount of a compound, said

compound selected from a family of compounds of Formula III

ITY

wherein Rl is selected from hydroxyl, alkyl, carboxyalkyl,
aminocarbonylalkyl, alkoxycarbonylalkyl, carboxyl, alkoxy,
haloalkoxy, aralkoxy, cycloalkylalkoxy, alkylthio,
aralkylthio, cycloalkylalkylthio, alkoxyalkyl,
aralkoxyalkyl, alkylthioalkyl, aralkylthioalkyl,
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alkylaminoalkyl, aryloxyalkyl, arylthioalkyl, hydroxyalkyl
haloalkyl, cycloalkyl, cycloalkylalkyl, aralkyl, halo,
alkylamino, aralkylamino, N-alkyl-N-aralkylamino, N-alkyl-
N-cycloalkylalkylamino, arylcarbonyloxyalkyl,
arylcarbonylthio, alkoxycarbonyloxyalkyl,

r

alkylaminocarbonyloxyalkyl, alkoxycarbonylthioalkyl, and
alkylaminocarbonylthioalkyl; and

wherein R3 is selected from cycloalkyl, cycloalkenyl, and
aryl; wherein R3 is optionally substituted at a
substitutable position with one or more radicals
independently selected from alkyl, cyano, carboxyl,
alkoxycarbonyl, haloalkyl, hydroxyl, hydroxyalkyl,
haloalkoxy, amino, alkylamino, arylamino, aminocalkyl,
nitro, alkoxyalkyl, alkylsulfinyl, aminosulfonyl, halo,

alkoxy and alkylthio; or a pharmaceutically-acceptable salt
thereof.

Claim 14 reads as follows:

14. A method of treating inflammation or an inflammation-
associated disorder in a subject, said method comprising
'administering to the subject having or susceptible to said

inflammation or inflammation-associated disorder, a

therapeutically-effective amount of a compound of Formula II
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R /7 5% R
N

N
wherein R1 is selected from alkyl, carboxyalkyl,
alkoxycarbonyl, aminocarbonyl, aminocarbonylalkyl,
alkoxycarbonylalkyl, carboxyl, alkoxy, haloalkoxy,
aralkoxy, cycloalkylalkoxy, alkylthio, aralkylthio,
cycloalkylalkylthio, alkoxyalkyl, aralkoxyalkyl,
alkylthioalkyl, aralkylthioalkyl, alkylaminoalkyl,
aryloxyalkyl, arylthioalkyl, hydroxyl, amino, hydroxyalkyl,
haloalkyl, cycloalkyl, cycloalkylalkyl, aralkyl, halo,
alkylamino, aralkylamino, N-alkyl-N-aralkylamino, N-alkyl-
N-cycloalkylalkylamino, arylcarbonyloxyalkyl,
arylcarbonylthio, alkoxycarbonyloxyalkyl,

alkylaminocarbonyloxyalkyl, alkoxycarbonylthiocalkyl, and
alkylaminocarbonylthioalkyl;

wherein R3 is selected from cycloalkyl, cycloalkenyl, and
aryl; wherein R3 is optionally substituted at a
substitutable position with one or more radicals
independently selected from alkyl, cyano, carboxyl,
alkoxycarbonyl, haloalkyl, hydroxyl, hydroxyalkyl,
haloalkoxy, amino, alkylamino, arylamino, aminoalkyl,
nitro, alkoxyalkyl, alkylsulfinyl, alkylsulfonyl,
aminosulfonyl, halo, alkoxy and alkylthio; and



U.S. Patent No. 5,633,272
Patent Term Extension Application
-19-

wherein R4 is selected from lower alkyl, hydroxyl, and

amino;

or a pharmaceutically-acceptable salt thereof.

Claim 15 reads as follows:

15. A method of claim 14 wherein R1 is selected from
hydroxyl, amino, lower alkyl, lower carboxyalkyl, lower
alkoxycarbonyl, aminocarbonyl, carboxyl, lower
aminocarbonylalkyl, lower alkoxycarbonylalkyl, lower
alkoxy, lower haloalkoxy, lower aralkoxy, lower
cycloalkylalkoxy, lower alkylthio, lower aralkylthio, lower
cycloalkylalkylthio, lower alkoxyalkyl, lower
aralkoxyalkyl, lower aikylthioalkyl, lower
aralkylthiocalkyl, lower alkylaminocalkyl, lower
aryloxyalkyl, lower arylthioalkyl, lower hydroxyalkyl,
lower haloalkyl, lower cycloalkyl, lower cycloalkylalkyl,
lower aralkyl, halo, lower alkylamino, lower aralkylamino,
lower N-alkyl-N-aralkylamino, lower N-alkyl-N-
cycloalkylalkylamino, lower arylcarbonyloxyalkyl, lower
alkoxycarbonyloxyalkyl, lower alkylaminocarbonyloxyalkyl,
lower alkoxycarbonylthioalkyl, and lower
alkylaminocarbonylthiocalkyl; wherein R3 is selected from
cycloalkyl, cycloalkenyl, and aryl; wherein R3 is
optionally substituted at a substitutable position with one
or more radicals independently selected from lower
alkylsulfinyl, lower alkyl, cyano, carboxyl, lower
alkoxycarbonyl, lower halocalkyl, hydroxyl, lower
hydroxyalkyl, lower haloalkoxy, amino, lower alkylamino,
lower arylamino, lower aminoalkyl, nitro, halo, lower

alkoxy, lower alkylsulfonyl, aminosulfonyl, and lower
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alkylthio; and@ wherein R4 is selected from methyl, hydroxyl

and amino; or a pharmaceutically-acceptable salt thereof.

Claim 16 reads as follows:

16. A method of claim 15 wherein R1 is selected from
hydroxyl, methyl, ethyl, propyl, isopropyl, butyl, tert-
butyl, isobutyl, pentyl, neopentyl, hexyl, carboxyl,
carboxypropyl, carboxymethyl, carboxyethyl, benzyl,
phenethyl, aminocarbonylmethyl, methoxycarbonylmethyl,
methoxycarbonylethyl, methoxymethyl, benzyloxymethyl,
phenylethoxymethyl, methylthiomethyl, benzylthiomethyl, N-
methylaminomethyl, N,N-dimethylaminomethyl,
phenyloxymeth&l, phenylthiomethyl, fluoromethyl,
difluoromethyl, trifluoromethyl, chloromethyl, .
dichloromethyl, trichloromethyl, pentafluorocethyl,
heptafluoropropyl, fluoromethyl, difluoroethyl,
difluoropropyl, dichloroethyl, dichloropropyl,
hydroxylmethyl, hydroxylpropyl, hydroxylethyl, cyclohexyl,
cyclobutyl, cyclopentyl, cycloheptyl, cyclohexylmethyl,
cyclohexylethyl, cyclobutylethyl, cyclopentylmethyl,
cycloheptylpropyl, and lower aralkyl selected form benzyl
and phenylethyl, wherein the phenyl ring is optionally
substituted at a substitutable position with fluoro,
chloro, bromo, iodo, methyl, and methoxy; wherein R3 is
selected from phenyl, naphthyl, biphenyl, cyclohexyl,
cyclopentyl, cycloheptyl, l-cyclohexenyl, 2-cyclohexenyl,
3-cyclohexenyl, 4-cyclohexenyl, and l-cyclopentenyl;
wherein R3 is optionally substituted at a substitutable
position with one or more radicals independently selected
from trifluoromethoxy, N-methylamino, N,N-dimethylamino, N-

ethylamino, N,N-dipropylamino, N-butylamino, N-methyl-N-
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ethylamino, phenylamino, N-methyl-N-phenylamino,
methylsulfinyl, ethylsulfinyl, methyl, ethyl, isopropyl,
butyl, tert-butyl, isobutyl, pentyl, hexyl, cyano,
carboxyl, methoxycarbonyl, fluoromethyl, difluoromethyl,
trifluoromethyl, chloromethyl, dichloromethyl,
trichloromethyl, pentafluoroethyl, heptafluoropropyl.
fluoromethyl, difluoroethyl, difluoropropyl, dichloroethyl,
dichloropropyl, hydroxyl, hydroxymethyl, amino, nitro,
fluoro, chloro, bromo, iodo, methoxy, ethoxy, propoxy, n-
butoxy, pentoxy, hexyloxy, methylenedioxy, aminosulfonyl,
methylthio, ethylthio, butylthio, and hexylthio; and
wherein R4 is selected from methyl, hydroxyl and amino; or

a pharmaceutically-acceptable salt thereof.

Claim 17 reads as follows:

17. A method of claim 16 wherein said compound is 4-[5-
methyl-3-phenyl-isoxazol-4-yl]lbenzenesulfonamide, or a

pharmaceutically-acceptable salt thereof.

Claim 18 reads as follows:

18. A method of treating inflammation or an inflammation-
associated disorder in a subject, said method comprising
administering to the subject having or susceptible to said
inflammation or inflammation-associated disorder, a

therapeutically-effective amount of a compound of Formula
ITT
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ITII

wherein Rl is selected from hydroxyl, alkyl, carboxyalkyl,
aminocarbonylalkyl, alkoxycarbonylalkyl, carboxyl, alkoxy,
haloalkoxy, aralkoxy, cycloalkylalkoxy, alkylthio,
aralkylthio, cycloalkylalkylthio, alkoxyalkyl,
aralkoxyalkyl, alkylthioalkyl, aralkylthiocalkyl,
alkylaminoalkyl, aryloxyalkyl, arylthioalkyl, hydroxyalkyl,
halocalkyl, cycloalkyl, cycloalkylalkyl, aralkyl, halo,
alkylamino, aralkylamino, N-alkyl-N-aralkylamino, N-alkyl-
N-cycloalkylalkylamino, arylcarbonyloxyalkyl,
arylcarbonylthio, alkoxycarbonyloxyalkyl,
alkylaminocarbonyloxyalkyl, alkoxycarbonylthicalkyl, and
alkylaminocarbonylthioalkyl; and

wherein R3 is selected from cycloalkyl, cycloalkenyl, and
aryl; wherein R3 is optionally substituted at a
substitutable position with one or more radicals
independently selected from alkyl, cyano, carboxyl,
alkoxycarbonyl, haloalkyl, hydroxyl, hydroxyalkyl,
haloalkoxy, amino, alkylamino, arylamino, aminoalkyl,
nitro, alkoxyalkyl, alkylsulfinyl, aminosulfonyl, halo,

alkoxy and alkylthio; or a pharmaceutically-acceptable salt
thereof.



U.S5. Patent No. 5,633,272
Patent Term Extension Application
-23-

Claim 19 reads as follows:

19. A method of claim 14 for use in treatment of

inflammation.

Claim 20 reads as follows:

20. A method of claim 14 for use in treatment of an

inflammation-associated disorder.

Claim 21 reads as follows:

21. A method of claim 20 wherein the inflammation-

associated disorder is arthritis.

Claim 22 reads as follows:

22. A method of claim 20 wherein the inflammation-

associated disorder is pain.

Claim 23 reads as follows:

23. A method of claim 20 wherein the inflammaﬁion—

associated disorder is fever.

Claim 24 reads as follows:
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24. The compound of claim 4 selected from compounds, or
their pharmaceutically acceptable salts, of the group

consisting of ’
4-[5-ethyl-3-phenylisoxazol-4-yl}lbenzenesulfonamide;
4-[5-propyl-3-phenylisoxazol-4-yllbenzenesul fonamide;
4-[5-isopropyl-3-phenylisoxazol-4-yllbenzenesulfonamide;
4-[{5-butyl-3-phenylisoxazol-4-yl]lbenzenesulfonamide;
4-[5-isobutyl-3-phenylisoxazol-4-yllbenzenesulfonamide;
4-[5-cyclohexyl-3-phenylisoxazol-4-yllbenzenesulfonamide;
4-[5-neopentyl-3-phenylisoxazol-4-yllbenzenesulfonamide;

4-[5-cyclohexylmethyl-3-phenylisoxazol-4-

yllbenzenesulfonamide;

4-[5-(4-chlorophenyl)methyl-3-phenylisoxazol-4-

vllbenzenesulfonamide;

4-[5-trifluoromethyl-3-phenylisoxazol-4-

v1lbenzenesulfonamide;

4-[5-difluoromethyl-3-phenylisoxazol-4-

vllbenzenesulfonamide;
4-{5-chloromethyl-3-phenylisoxazol-4-yl]lbenzenesulfonamide;

4-[5-methyl-3-phenylisoxazol-4-yllbenzenesulfonic acid:
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4-[5-propyl-3-phenylisoxazol-4-yllbenzenesulfonic acid;

4-[5-methoxymethyl-3-phenylisoxazol-4-

vllbenzenesulfonamide;

4-[5-3-hydroxypropyl)-3-phenylisoxazol-4-

vllbenzenesulfonamide;

4-[3-4-chlorophenyl)-5-methyl-isoxazol-4-

yvllibenzenesulfonamide;

4—[3—4—f1uorophenyl)*S—methyl*isoxazol~4~

vi]lbenzenesulfonamide;

4-[3-3-fluoro-4-methylphenyl)-5-methyl-isoxazol-4-

vllbenzenesulfonamide;

4-[3-3-aminosulfonyl-4-methoxyphenyl)-5-methyl-isoxazol-4-~

vilbenzenesulfonamide;

4-[3-3-chloro-4-methylphenyl)-5-methyl-isoxazol-4-

vllbenzenesulfonamide;

4-[3-3-fluorophenyl)-5-methyl-isoxazol-4-

yllbenzenesulfonamide;

4-[5-hydroxymethyl-3-phenylisoxazol-4-

y1l]lbenzenesul fonamide;

[4-[4- (aminosulfonyl)phenyl]-3-phenylisoxazol-5-

yvllcarboxylic acid;
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hydroxy-3-phenyl-4-isoxazolyl]benzenesulfonamide;
4-[3-methyl-5-phenyl-isoxazol-4-yllbenzenesulfonamide;
4-[5-methyl-3-phenyl-isoxazol-4-yllbenzenesulfonamide;

4-{3-(3-fluoro-4-methoxyphenyl)-5-methyl-isoxazol-4-

v1llbenzenesulfonamide;

[3-(3-chloro-4-methoxyphenyl)-4-{4-
(methylsulfonyl)phenyl]}isoxazol-5-yllace tic acid;

5-methyl-4-[4- (methylsulfonyl)phenyl]-3-phenyl-isoxazole;

3-(3~-chioro-4-methoxyphenyl)-5-methyl-4-[4-
(methylsulfonyl)phenyl]isoxazole

{4-[4- (aminosulfonyl)phenyl]-3-phenyl-isoxazol-5-yl]acetic

acid;

{4-[4- (aminosulfonyl)phenyl]-3-phenyl-isoxazol-5-

vllpropanoic acid;

ethyl [4-[4-(aminosulfonyl)phenyl]-3-phenyl-isoxazol-5-

vllpropanoate;

[3-(3-fluoro-4-methoxyphenyl)-4-[4-
(methylsulfonyl)phenyl]isoxazol-5-yllace tic acid; and

[4-[4-(aminosulfonyl)phenyl]-3-(3-fluoro-4-

methoxyphenyl) isoxazol-5-yl]propanoic acid.
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Claim 26 reads as follows:

26. A pharmaceutical composition of claim 11 wherein said
compounid is selected from compounds, or their
pharmaceutically-acceptable salts, of the group consisting
of

4-[5-ethyl-3-phenylisoxazol-4-yllbenzenesulfonamide;
4-[5-propyl-3-phenylisoxazol-4-yl]lbenzenesul fonamide;
4-{5~isopropyl-3-phenylisoxazol-4-yl]lbenzenesulfonamide;
4-[5-butyl-3-phenylisoxazol-4-yllbenzenesulfonamide;
4-[5-isobutyl-3-phenylisoxazol-4-yl]lbenzenesulfonamide;
4~-[5-cyclohexyl-3-phenylisoxazol-4-yllbenzenesulfonamide;

4- [5-neopentyl-3-phenylisoxazol-4-yllbenzenesulfonamide;

4-[5~cyclohexylmethyl-3-phenylisoxazol-4-

yllbenzenesulfonamide;

4-[5- (4-chlorophenyl)methyl-3-phenylisoxazol-4-

vllbenzenesulfonamide;

4-[5-trifluoromethyl-3-phenylisoxazol-4-

vllbenzenesulfonamide;

4-[5-difluoromethyl-3-phenylisoxazol-4-

vllbenzenesulfonamide;



U.S. Patent No. 5,633,272
Patent Term Extension Application
~-28-

4~[5~-chloromethyl-3-phenylisoxazol-4-yl]benzenesul fonamide;
4-[5-methyl-3-phenylisoxazol-4-yllbenzenesulfonic acid;
4-[5-propyl-3-phenylisoxazol-4-yllbenzenesulfonic acid;

4-[5-methoxymethyl-3-phenylisoxazol-4-

yvllbenzenesulfonamide;

4-[5-3-hydroxypropyl)-3-phenylisoxazol-4-

vllbenzenesulfonamide;

4-[3-4-chlorophenyl)-5-methyl-isoxazol-4-

vl1llbenzenesul fonamide;

4-[3-4-fluorophenyl)-5-methyl-isoxazol-4-

vllbenzenesulfonamide;

4-[{3-3-fluoro-4-methylphenyl)-5-methyl-isoxazol-4-

vllbenzenesulfonamide;

4-[3-3-aminosulfonyl-4-methoxyphenyl)-5-methyl-isoxazol-4-

vllbenzenesulfonamide;

4-[3-3-chloro-4-methylphenyl)-5-methyl-isoxazol-4-

vllbenzenesulfonamide;

4-[3~-3-fluorophenyl)-5-methyl-isoxazol-4-

vllbenzenesulfonamide;

4-[5-hydroxymethyl-3-phenylisoxazol-4-

vllbenzenesulfonamide;
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[4-[4- (aminosulfonyl)phenyl]-3-phenylisoxazol-5-
vllcarboxylic acid;

4-[5-hydroxy-3-phenyl-4-isoxazolyl]benzenesulfonamide;
4-{3-methyl-5-phenyl-isoxazol-4-yllbenzenesulfonamide;
4-[5-methyl-3-phenyl-isoxazol-4-yllbenzenesulfonamide;

4-[3-(3-fluoro-4-methoxyphenyl)-5-methyl-isoxazol-4-

vllbenzenesul fonamide;

[3-(3-chloro-4-methoxyphenyl)-4-[4-
(methylsulfonyl)phenyl]lisoxazol-5-yllace tic acid;

5-methyl-4-[4- (methylsulfonyl)phenyl]-3-phenyl-isoxazole;

3-(3-chloro-4-methoxyphenyl)-5-methyl-4-[4-
(methylsulfonyl)phenyl]isoxazole ;

[4-[4- (aminosulfonyl)phenyl]-3-phenyl-isoxazol-5-yllacetic

acid;

[4-[4- (aminosulfonyl)phenyll-3-phenyl-isoxazol-5-

vllpropanocic acid;

ethyl [4-[4-(aminosulfonyl)phenyl]-3-phenyl-isoxazol-5-

vl]lpropanoate;

[3-(3-fluoro-4-methoxyphenyl)-4-[4-
(methylsulfonyl)phenyl]isoxazol-5-yllace tic acid; and
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[4-({4- (aminosulfonyl)phenyl]-3-(3-fluoro-4-

methoxyphenyl) isoxazol-5-yl]lpropanoic acid.

Claim 28 reads as follows:

28. A method of claim 16 wherein said compound is selected
from compounds, or their pharmaceutically-acceptable salts,
of the group consisting of .

4~ [5-ethyl-3-phenylisoxazol-4-yllbenzenesulfonamide;
4-[5-propyl-3-phenylisoxazol-4-yllbenzenesul fonamide;
4-[5isopropyl-3-phenylisoxazol-4-yllbenzenesulfonamide;
4-[5-butyl-3-phenylisoxazol-4-yllbenzenesulfonamide;
4-[5-isobutyl-3-phenylisoxazol-4-yllbenzenesulfonamide;
4-[5-cyclohexyl-3-phenylisoxazol-4-yllbenzenesulfonamide;

4-[5-neopentyl-3-phenylisoxazol-4-yl]benzenesulfonamide;

4-[5-cyclohexylmethyl-3-phenylisoxazol-4-

vllbenzenesulfonamide;

4—[5—(4—chloropheny1)methyl—3~phenylisoxazol—4—

vl1llbenzenesulfonamide;

4-[5-trifluoromethyl-3-phenylisoxazol-4-

vllbenzenesulfonamide;
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4-[5-difluoromethyl-3-phenylisoxazol-4-

yvllbenzenesulfonamide;

4-[5-chloromethyl-3-~phenylisoxazol-4-yl]benzenesulfonamide;

4-[S-methyl-3-phenylisoxazol-4-yllbenzenesulfonic acid;

4-[5-propyl-3-phenylisoxazol-4-yllbenzenesulfonic acid;

4- [5-methoxymethyl-3-phenylisoxazol-4-

villbenzenesulfonamide;

4-[5-(3-hydroxypropyl)-3-phenylisoxazol-4-

vllbenzenesulfonamide;

4-[3~(4-chlorophenyl) -5-methyl-isoxazol-4-

vllbenzenesulfonamide;

4-[3-(4-fluorophenyl)-5-methyl-isoxazol-4-

yvllbenzenesulfonamide;

4-[3-(3-fluoro-4-methylphenyl)-5-methyl-isoxazol-4-

vllbenzenesulfonamide;

4-[3-(3-aminosulfonyl-4-methoxyphenyl)-5-methyl-isoxazol-4-

yllbenzenesulfonamide;

4-[3-(3-chloro-4-methylphenyl)-5-methyl-isoxazol-4-

v1llbenzenesulfonamide;

4-[3-(3-fluorophenyl)-5-methyl-isoxazol-4-

yllbenzenesul fonamide;
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4-[5-hydroxymethyl-3-phenylisoxazol-4-

vllbenzenesulfonamide;

{4-[4- (aminosulfonyl)phenyll-3-phenylisoxazol-5-
yllcarboxylic acid;

4-[5-hydroxy-3-phenyl-4-isoxazolyllbenzenesulfonamide;
4-[3-methyl-5-phenyl-~isoxazol-4-yllbenzenesulfonamide;
4-[5-methyl-3-phenyl-isoxazol-4-yllbenzenesulfonamide;

4-[3-(3-fluoro-4-methoxyphenyl)-5-methyl-isoxazol-4-

vllbenzenesulfonamide;

[3-(3-chloro-4-methoxyphenyl) -4~ [4-
(methylsulfonyl)phenyllisoxazol-5-yllace tic acid;

5-methyl-4-[{4- (methylsulfonyl)phenyl]-3-phenyl-isoxazole;

3-(3-chloro-4-methoxyphenyl)-5-methyl-4-[4-
(methylsulfonyl)phenyl]lisoxazole ;

[4-{4- (aminosulfonyl)phenyl]-3-phenyl-isoxazol-5-yllacetic

acid;

[4-[4- (aminosulfonyl)phenyl]-3-phenyl-isoxazol-5-

vllpropancic acid;

ethyl [4-[4-(aminosulfonyl)phenyl]-3-phenyl-isoxazol-5-
v1lpropanoate;

[3~-({3-fluoro-4-methoxyphenyl)-4-[4-
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(methylsulfonyl)phenyllisoxazol-5-yllace tic acid; and

[4-[4- (aminosulfonyl)phenyl]-3-(3-fluoro-4-

methoxyphenyl)isoxazol-5-yl]lpropanoic acid.
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(10) A statement, beginning on a new page, of the
relevant dates and information pursuant to 35 U.S.C. 156(g)
in order to enable the Secretary of Health and Human
Services or the Secretary of Agriculture, as appropriate,
to determine the applicable regulatory review period as

follows:

(i} For a patent claiming a human drug, antibiotic,

or human biological product:

(A) The effective date of the investigational new
drug (IND) application/and the IND number: The IND
application for the approved product, valdecoxib, was
submitted on December 16, 1996. The IND became effective
thirty days later on January 15, 1997. The IND application
received IND number 52,153.

(B) The date on which a new drug application (NDA)
was initially submitted and the NDA number: The NDA
application for the approved product, valdecoxib, was
January 16, 2001. The NDA application received NDA number
21-341.

(C) The date on which the NDA was approved: The NDA
for the approved product, valdecoxib, was approved on
November 16, 2001.
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(11) A brief description beginning on a new page of
the significant activities undertaken by the marketing
applicant during the applicable regulatory review period
with respect to the approved product and the significant

dates applicable to such activities:

As a brief description of the activities undertaken by
Applicant, G.D. Searle and Company (now G.D. Searle LLC, a
wholly-owned subsidiary of Pharmacia Corporation), during
the applicable regulatory review period, attached hereto as
Exhibit IV is a chronology of the major communication
between the Applicant and the FDA from December 16, 1996 to
November 16, 2001.
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{(12) A statement beginning on a new page that in the

opinion of the Applicant the patent is eligible for

extension and a statement as to the length of extension

claimed, including how the length of extension was

determined:

(a)

The Applicant is of the opinion that U.S. Patent

5,633,272 is. eligible for extension under 35 U.S.C. 156

because it satisfies all of the requirements for such

extension as follows:

(a)

(b)

(c)

(d)

(e)

35 U.S.C. 156(a)

U.S. Patent 5,633,272 claims the product
valdecoxib (4-(5-methyl-3-phenylisoxazol-4-
vl)benzenesulfonamide) as a.compound, as a
composition comprising the approved product, and
a method of treating inflammation or an
inflammation-associated disorder.

35 U.S.C. 156(a) (1)

The term of U.S. Patent 5,633,272 has not expired
before submission of this application.

35 U.S.C. 156(a) (2)

The term of U.S. Patent 5,633,272 has never been
extended.

35 U.S.C. 156(a) (3)

The application for extension is submitted by the
owner of record in accordance with the
requirement of 35 U.S.C. 156(d) and rules of the
U.S. Patent and Trademark Office.

35 U.S.C. 156(a) (4)

The approved product, BEXTRA™ (active ingredient

valdecoxib), has been subjected to a regulatory
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review period before its commercial marketing or
use.

35 U.S.C. 156(a) (5} (A)

The commercial marketing or use of the product,
BEXTRA™ (active ingredient valdecoxib), after
the regulatory review period is the first
permitted commercial marketing or use of the
product under the provision of the Federal Food,
Drug and Cosmetic Act (21 U.S.C. 355) under which
such regulatory review period occurred.

35 U.S.C. 156(c) (4)

No other patent has been extended for the same

regulatory review period for the product,

BEXTRA™ (active ingredient valdecoxib).

The length of extension of the patent term of

U.S. Patent 5,633,272 claimed by Applicant is 276 days or

0.756 years. The length of the extension was determined
pursuant to 37 C.F.R. 1.775 as follows:

(a)

The regulatory review period under 35 U.S.C.
156(g) (1) (B) began on January 15, 1997 and ended
on November 16, 2001 which is a total of 1766
days or 4.838 years which is the sum of (i) and
(ii) below:
(i) The period of review under 35 U.S.C.
156 (g) (2) (B) (i), the “Testing Period,”
began on January 15, 1997 and ended on
January 15, 2001 which is a total of 1461
days or 4.002 years, and
(ii) The period of review under 35 U.S.C.
156 (g) (2) {(B) (ii), the “Application
Period, ” began on January 16, 2001 and



(b)

(c)

U.S. Patent No. 5,633,272
Patent Term Extension Application
~38-~

"ended on November 16, 2001 which is a
total of 305 days or 0.836 years;
The regulatory review period upon which the
period of extension is-calculated is the entire
regulatory review peripd as determined in
subparagraph (12) (B) (a) above (1766 days) less:
(1) The number of days in the reguiatory
review period which were on or before the
date on which the patent issued (January
15, 1997 to May 27, 1997) which is 121
days, and
(ii) the number of days during which applicant
did not act with due diligence which is
zero (0) days, and
(iii) One-half the number of days determined in
sub-paragraph (12) (B) (a) (i) after the
patent issued [(1461-121)/2] or 670 days;
(iv) The regulatory period is calculated by
subtracting the number of days determined
in subparagraph (12) (B} (b) (1) through
(iii) from the entire regulatory review
period as determined in subparagraph
(12) (B) (a) (which is 1766 days - 121 days
-0 days - 670 days) which equals 975
days;
The number of days as determined in subparagraph
(12) (B) (b) (iv) (975 days) when added to the
original term of the patent (February 13, 2015,
as determined by 35 U.S.C. 154(c) and 37 C.F.R.
1.321) which would result in the date, October
15, 2017;
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(d) PFourteen (14) years when added to the date of NDA
approval (November 16, 2001) would result in the
date, November 16, 2015;

(e) The earlier date as determined in subparagraphs
(12) (B) (¢) and (12) (B)(d) is November 16, 2015;

(f) Because the original patent was not issued and a
request for an exemption was not submitted before
September 24, 1984 and the commercial marketing
or use of the product was not approved before
September 14, 1984, five (5) years when added to
the original expiration date of the patent
(February 13, 2015) would result in the date,
February 13, 2020;

(g) The earlier date as determined in subparagraph
(12) (B) (c) and (12) (B) (f) is November 16, 2015.

(13) Applicant acknowledges a duty to disclose to the
Commissioner of Patents and Trademarks and the Secretary of
Health and Human Services any information which is material
to the determination of entitlement to the extension
sought.

{(14) The prescribed fee as set forth in 37 C.F.R.

1.20(3) (1) for receiving and acting upon this application:

As indicated by the letter of transmittal submitted
with this application, the Assistant Commissioner for
Patents has been authorized to charge the filing fee and
any additional fees which may be required by this or any
other felated paper, or credit any overpayment to Deposit
Account No. 19-1025 in the name of Pharmacia Corporation
(parent company of assignee of record G.D. Searle LLC,

formerly G.D. Searle and Company) .
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(15) Please address all inquiries and correspondence

relating to the application for patent term extemnsion to:

James M. Warner

Pharmacia Corporation
Patent Department

Mail Zone O4E

800 N. Lindbergh Blvd.
St. Louis, Missouri 63167
Telephone: 314-694-3642
Facsimile: 314-694-9095

(16) The instant application for extension of patent
term with regard to U.S. Patent 5,633,272 is being

submitted as one original and two copies thereof.

(17) The requisite declaration pursuant to rule 37
C.F.R. 1.740(b) is attached hereto.

(18) An oath or declaration as set forth in 37 C.F.R.
1.740(b) is attached hereto.

Respectfully submitted,

Date: )mm.\gﬁ 00 W/\/\. N

James M. Warner

Atftorney for Applicants
g. No. 45,199

314-694-3642 (St. Louis)

Pharmacia Corporation
Patent Department

Mail Zone O4E

800 N. Lindbergh Blvd.
St. Louis, Missouri 63167
Telephone: 314-694-3642

Attachments
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CERTIFICATION

The undersigned hereby certifies that this application
for extension of patent term under 35 U.S.C. 156, including
its attachments and supporting papers, is being submitted

with two (2) duplicate copies thereof.

A/\,Jj AW,

James M. Warner
Attorney for Applicants
g. No. 45,189
314-694-3642 (St. Louis)

Date: M'\S 2002

U

Pharmacia Corporation
Patent Department

Mail Zone O4E

800 N. Lindbergh Blvd.
St. Louis, Missouri 63167
Telephone: 314-694-3642




ocket No.: 2865/1 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re: U.S. Patent No. 5,633,272
Issued: May 27, 1997

Patentees: John J. Talley et al.
Assignee: G.D. Searle and Company

Title: SUBSTITUTED ISOXAZOLES FOR THE TREATMENT OF
INFLAMMATION

Assistant Commissioner For Patents
Box Patent Extension
Washington, D.C. 20231

DECLARATION

Sir:

The undersigned attorney for G.D. Searle LLC (formerly
G.D. Searle and Company, a wholly owned subsidiary of
Pharmacia Corporation), which is the Applicant for Extension
of Patent Term under 35 U.S.C. 156 with regard to U.S.
Patent No. 5,633,272 hereby declares as follows:

(1) That he is a patent attorney authorized to
practice before the Patent and Trademark Office and has
general authority from the owner to act on behalf of the

owner in patent matters;

(2) That he has reviewed and understands the contents
of the application being submitted pursuant to 35 U.S.C. 156
and 37 C.F.R. 1.740;

(3) That he believes the patent is subject to
extension pursuant to 35 U.S.C. 156 and 37 C.F.R. 1.710;
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(4) That he believes an extension of length claims is
fully justified under 35 U.S.C. 156;

(5) That he believes the patent for which the
extension is being sought meets the conditions for extension
of the term of a patent as set forth in 35 U.S.C. 156 and 37
C.F.R. 1.720.

The undersigned hereby declares further that all
statements made herein of her own knowledge are true and
that all statements made on information and belief are
believed to be true; and further that these statements are
made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or
both, under Section 1001 of Title 18 of the United States
Code and that such willful false statements may jeopardize
the validity of the application or any extension of patent

term issuing thereon.

Date: A 002
i

314-694-3642 (St. Louis)

Pharmacia Corporation
Patent Department

Mail Zone O4E

800 N. Lindbergh Blvd.
St. Louis, Missouri 63167
Telephone: 314-694-3642
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valdecoxib tablets
DESCRIPTION

Valdecoxib is chemically designated as 4-(S-methyl-3-phenyl-4-isox-
azolyl} benzenesulfonamide and Is a diaryl substituted isoxazole. it
has the following chemical structure:

A @ CHy

S
NHZ Y
Vaidecoxib

The empirical formula for valdecoxib is CyHy4N,05S, and the
molecular weight is 314.36. Valdecoxib is a white crystaliine pow-
der that is relatively insoluble in water (10 pg/mlb) at 25%C and pH
7.0, soluble in methanol and ethanol, and freely soluble in organic
solvents and atkaline {pH=12) aquecus solutions.

BEXTRA Tablets for oral administration contain either 10 mg or
20 mg of valdecoxib. Inactive ingredients include lactose mono-
hydrate, microcrystatiine cellulose, prégelatinized starch, croscarmel-
lose sodium, magnesium stearate, hydroxypropyl methylcellulose,
polyethyiene glycol, polysorbate 80, and titaniom dioxide.

CLINICAL PHARMACOLOGY
Mechanism of Action

Valdecoxib is a nonsteroidal anti-inflammatory drug (NSAID) that

exhibits antiomﬂammatory, analgesic and antipyretic properties in
he mec “) ism of action is believed 1o be due 1o

inhibition of p gl 1 synthesis primarily through inhibition

of cydooxygenaseoz (COX-2). At therapeutic plasma concentrations

in humans valdecoxib does not inhibit cyclooxygenase-1 (COX-1).

Pharmacokinetics

Absorption

Valdecoxib achieves maximal plasma concentrations in approxi-
mately 3 hours.The absolute bicavailabitity of valdecoxib is 83% fol-
lowing oral administration of BEXTRA compared to intra
infusion of valdecoxib. ’

Dose proportionality was ted after single doses
{1~-400 mg) of valdecoxib. With multiple doses (up to 100 mg/day
for 14 days), valdecoxib exposure as measured by the AUC, increases
in a more than proportional manner at doses above 10 mg BiD. Steady
state plasma concentrations of valdecoxib are achieved by day 4.

The steady state pharmacokinetic pasameters of valdecoxib in
healthy male subjects are shown inTable 1.

Y

Table:?

Mean (SD} Steady State Pharmacokinetic Parameters

Sleady State Pharmacokinetic Healthy Male
s after Valdecoxib Subjects

10 mg Once Daily for 14 Days {n=8, 20 to 42 yr.)
AUCg 24y thr-ng/mb) 14790 (291.5)
Crmax (ng/ml} 1611 (48.1)
Tenax (he) 2.2% {0.71)
Comin (NG/ML) 218 (7.68)
Terminal Half-life (hr) a.11 (1.32)

No clinically significant age or gender differences were seen in
pharmacokinetic parameters that would require dosage adjust-
ments.

Effect of Food and Antacid

BEXTRA can be taken with or without food. Food had no signifi-
cant effect on either the peak plasra concentration (C,,) or extent .
of absorption (AUC) of valdécoxib when BEXTRA was taken with 2
high fat meal. The time to peak plasma concentration (Tim,), how-
ever, was delayed by 1-2 homs Admmistutmn of BEXTRA with
antacid (alumi hydroxide} had no significant effect
on either the rate or extem of absnrptton of valdecoxib.
Distribution

Plasma protein binding for valdecoxib is about 98% over the con-
centration range (21-2384 ng/mt). Steady state apparent volume of
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distribution (Vss/F) of valdecoxib is approximately 86 L after oral
administration. Valdecoxib and its active metabolite preferentially
partition into erythrocytes with a blood to plasma concentration ratio
of about 2.5:1. This ratio remains approximately constant with time
and therapeutic blood concentrations.

Metabolism

in humans, valdecoxib undergoes extensive hepatic bolism
involving both P450 isoenzymes (3A4 and 2(9) and non-P450
dependent pathways (i.e., glucuronidation). Concomitant adminis-
tration of BEXTRA with known CYP 3A4 and 2C9 inhibitors (e.g., flu-
conazole and ketoconazole) can resultin increased plasma exposure
of valdecoxib (see PRECAUTIONS — Drug interactions).

One active metabolite of valdecoxiby has beew identified in human
plasma at approximately 10% the concentration of valdecoxib. This
metabolite, which is 3 less potent COX-2 specific inhibitor than the
patent, also undergoes extensive metabolism and constitutes less
than 2% of the valdecoxib dose excreted in the urine and feces.Due
1o its Jow concentration in the systemic circulation, it is not likely
to contribute significantly to the efficacy profile of BEXTRA.
Excretion

Valdecoxib is eliminated predominantiy via hepatic metabolism
with less than 5% of the dose excreted unchanged in the urine and
feces. About 70% of the dose is excreted in the urine as metabolites,
and about 20% as valdecoxib N-glucuronide. The apparent oral
clearance {(CL/F) of valdecoxib is about 6 L/hr. The elimination half-
tife (T1,) is approximately 8-11 hours.

Special Populations
Geriatric

in elderly subjects (>65 years), weight-adjusted steady state
plasma concentrations (AUC,.5op,) are about 30% higher than in
young subjects. No dose adjustment is needed based on age.
Pediatric

BEXTRA has not been investigated in pediatric patients below
18 years of age.

Race

Pharmacokinetic differences due to race have not been identified
in clinical and pharmacokinetic studies conducted to date.
Hepatic insufficiency

Valdecoxib plasma concentrations are significantly increased
(130%) in patients with moderate (Child-Pugh Class B) hepatic
impairment. In clinical trials, doses of BEXTRA above those recom-
mended have been associated with fluid retention. Hence, treatment
with BEXTRA should be initiated with caution in patients with mitd
to moderate hepatic impairment and fluid retention. The use of
BEXTRA in patients with severe hepatic impairment (Child-Pugh
Class C) is not recommended. !

Renal insufficiency

The pharmacokinetics of vaidecoxib have been studied in patients
with varying degrees of renal impairment. Because renal elimination
of valdecokib is not important to its disposition, no clinically sig-
nificant changes in valdecoxib clearance were found even in
patients with severe renal impairment otin patients undergmng renal
dialysis.in patiems dergoing hemodialysis the p! clearance
(CL/F) of valdecoxib was similar to the CL/F found in heaithy elderly
subjects (CL/F about 6 to 7 L/hr.} with normal renal function (based
on creatinine clearance).

NSAIDs have been associated with worsening renaf function and
use in advanced renal disease is not recommended {(see PRECAU-
TIONS — Renal Effects).

Drug interactions

Also see PRECAUTIONS — Drug interactions.
General

Valdecoxik undergoes both PA50 {CYP) dependent and non-P450
dependent (glucuronidation) bolism. In vitro studies indicate
that valdecoxib is not a significant inhibitor of CYP 1A2, 3A4,0r 206
and is only a weak inhibitor of CYP 209 and 2C19 at therapeutic con-
centrations, The P450-mediated metabolic pathway of valdecoxib pre-
dominantly mvolves the 3A4 and 2C9 isozymes. Using prototype
inhibitors and of these iso2 , the following resuls were
obtained. Coadministrati aknowninh:butorafCYPKQBMlﬂu-
conazole) and a CYP 3A4 (ketoconazole) inhibitor enhanced the total
plasma exposure (AUC) of valdecoxib. Coadministration of valdecoxib
with warfarin caused a small, but statistically significant increase in
plasma exposures of R-warfarin and S-warfarin, and also in the
pharmacodynamic effects (International Normalized Ratio~INR) of
warfarin, (See PRECAUTIONS-—Dmg Interactions.)

Coadministration of valdecoxib, ot its injectable prodrug, with sub-
strates of CYP 2C9 (propofol} and CYP 3A4 (midazolam, alfertanil,
fentanyl) did not inhibit the metabiolism of either substrate,

Coadministration of valdecoxib with a CYP 3A4 substrate (gly-
buride) or a CYP 206 substrate {(dextromethorphan) did not result
in clinically important inhibition in the metabolism of these ag

CLINICAL STUDIES
The efficacy and clinical utility. of BEXTRA Tablets have been
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d d in rehritis (OA), sheumatoid arthritis (RA) and
in the treatment of primary dysmenorchea.
Ostecarthritis

BEXTRA was evaluated for treatment of the signs and symptoms
of osteoarthsitis of the knee or hip, in five double-blind, randomized,
controlied trialy in which 3918 patients were treated for 3 t0 6
months. BEXTRA was shown to be superior to placebo in improve-
ment in three-domains of OA symptoms: (1} the WOMAC {Western
Ontario and McMaster Universities) osteoarthritis index, a compos-
ite of pain, stiffness and functional measures in OA, (2] the overall
patient assessment of pain, and (3) the Il patient global
ment. The two 3-month pivotal trials in OA generally showed
changes statistically significantly different from placebo, and com-
parable to the naproxen control, in es of these d ins for
the 10 mg/day dose. No additional benefit was seen with a valde-
coxib 20-mg daily dose.
Rheumatoid Arthritis

BEXTRA demonstrated significant reduction compared to placebo
in the signs and symptoms of fA, as measured by the ACR (American
College of Rheumatology) 20 improverment, a composite defined as
both improvement of 20% in the number of tender and number of
swollen joints, and a 20% improvement in three of the following five:
patient global, physician global, patient pain, patient function
assessment, and the erythrocyte sedimentation rate (ESR).BEXTRA
was evaluated for treatment of the signs and symptoms of rtheuma-
toid arthritis in four double-blind, randomized, controlled studies in
which 3444 patients were treated fot 310 6 months.The two 3-month
pivotal trials. compared valdecoxib to naproxen and placebo. The
results for the ACR20 responses in these trials are shown below {Table 2).
Trials of BEXTRA in rheurnatoid arthritis allowed concomitant use of
conticosteroids and/or disease-modifying anti-rheumatic drugs
{DMARD:s), such as methotrexate, gold salts, and hydroxychloroguine.
No additional benefit was seen with a'valdecoxib 20-mg dally dose.

Table 2
ACR20 Response Rate (%) in Rheumatoid Arthritis
Study 1 Study 2

BEXTRA 10'mg/day 49%* {103/209) 46%** (103/226}
BEXTRA 20 mg/day 48%> (102/212) 47%* (103/219)

Naproxen 44%*  (100/225) 53%** (115/219)
500 mg BID

Placebo 32% (70/222) 32% (71/220)
* p<0.01; ** p<0.003 compared to placebo

Primary Dysmenorrhea .

BEXTRA was compared to naproxen sodium 550 mg in two placebo-
¢ Hed studies of with mod 1o severe primary dys-
menorrhea, The ‘onset of analgesia was within 60 minutes for
BEXTRA 20 mg. The onset, magnitude, and duration of analgesic effect
with BEXTRA 20 mg were comparable to naproxen sodium 550 mg.
Safety Studies
Gastrointestinal (Gi} Endoscopy Studies with Therapeutic Doses:
Scheduled upper Gl endoscopic evaluations were performed with
BEXTRA at doses of 10 and 20 mg daily in over 800 OA patients who
were entolled into two randomized 3-month studies using active
comparatois and placebo controls {Study 3 and Study 4. These stud-
jes enrolled patients free of éndoscopic ulcers at baseline and com-
pared rates of endoscopic ulcers, defined as any gastroducdenal ulcer
seen endoscopically provided it was of "unequivocal depth® and at
least 3 mm in diameter.

In both studies, BEXTRA 10 mg daily was associated with a statis-
tically significant lower incidence of ehdoscopik gastroduodenal ulcers
over the study period compared to the active comparators, Figure 1
summarizes the incidence of gastroduodenal uicers in Studies 3 and
4 for the placebo, valdecoxib, and active control arms.

Figure 1
Incidence of Endoscopically Observed
Gastroduodenal Ulcers in OA Patients
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* Signitcantty diffetont ve placebo and both vakiacoxit iteatment groups: pe0.05
** Signiicantly ditferant ve placebs snd vaideconid 10 mg, p<0.05.
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Sofety Study with Supratheropeutic Doses: Scheduled upper G!
endoscopic evaluations were performed in a randomized 6-month
study of 1217 patients with OA and RA comparing valdecoxib 20 mg
BID {40 mg dally) and 40mg BID (80 mg daily) {4 to 8 times the rec-

dose)to $00 mg BID {Study 5).This
study also fomlly assessed renal events as a primary outcome with
supratherapeutic:doses of BEXTRA.The renal endpoint was defined
as any of the following: new/increase in edema, new/increase in
congestive heart failure, increase in blood pressure (BP;>20 mm Hg
systolic, >10 mm Hg diastolic), new/increase in BP treatment, new/
increase in diuratic therapy, creatinine increase over 30% (or
>1.2 mg/dL if baseline <0.9 mg/dL), BUN increase over 200% or
>50 mg/dL, 24-hr urinary protein increase to >500 mg (if baseline
0-150 mg or >750 if baseline 151-300 or >1000 if baseline 301-500},
serum potassium increase to >6 mEg/L, or serum sodium decrease
to <130 mEq/L.

Figure 2 summarizes the incidence rates of gastroduodenal ulcers
and renal events that were seen in Study 5. BEXTRA 40 mg daily and
80 mg daily were associated with a statistically significant lowes inci-
dence of endoscopic gastroduodenal ulcers over the study period
compared to naproxen.The incidence of renal events was significantly
different between the BEXTRA 80 mg daily group and naproxen.The
clinical relevance of renal events observed with supratherapeutic
doses {4 to 8 times the recommended therapeutic dose) of BEXTRA
is not known (see PRECAUTIONS — Renal Effects).

Figure 2
Incidence of Endoscopic Gastroduodenal Ulcers and
Renal Events in the High-dose Safety Study
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* Significantly different vs naproxen, p<0.05

Renat Safety at the Therapeutic Chronic Dose: The renal effects of
valdecoxib compared with placebo and conventional NSAIDs were
also assessed by prospectively designed pooled anal of renal
events data {see definition above — Supratherapeutic Doses) from
five placebo- and active-controlled 12-week arthiitis trials that
included 995 OA or RA patients given valdecoxib 10 mg daily. The
Incidence of renal events observed In this analysis with valdecoxib
10 mg daily {3%), ibuprofen 800 mg TID (7%), naproxen 500 mg BID
(2%) and diclofenac 75 mg BID (4%) were significantly higher than
placebo-treated patients (1%). In all treatment groups, the majority
of renal events were either due to the occurrence of edema or wors-
ening BP.
Gastrointestinal Ulcers in High-Risk Patients: Subset analyses
were petformed of patients with risk factors (age, concomitant low-
dose aspirin use, history of prior ulcer disease) enrolled in four upper
Gl endoscopic studies. Table 3 summarizes the trends seen,

The correlation between findings of endoscopic studies, and the
incidence of clinically significant serious upper Gl events has not been
established. -
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Platelets: in four clinical studies with young and elderly {265 years)
subjects, single and multiple doses up to 7 days of BEXTRA 10 to
40 mg BID had no effect on platelet aggregation.

INDICATIONS ARD USAGE

BEXTRA Tablets are indicated:

+  For relief of the signs and symptoms of osteoarthritis and adult
theumatoid arthritis.

« For the treatment of primary dysmenorrhea.

CONTRAINDICATIONS

BEXTRA Tablets are contraindicated in patients with known hyper-
sensitivity to valdecoxib. BEXTRA should not be given to patients who
have expenenced asthma, urticaria, or aliergic-type reactions after
taking aspirin or NSAIDs. Severe, rarely fatal, anaphylactic-like reac-
tions to NSAIDs are possible in such patients (see WARNINGS —
Anaphylactoid Reactions, and PRECAUTIONS — Preexisting Asthma).

WARNINGS
Gastrointestina) {G) Effects — Risk of Gl Ulceration, Bleeding, sand
Perforation

Serious gastrointestinal toxicity such as bleeding, ulceration and
perforation of the h, small i ine or farge intestine can occur
at any time with or without warning symptoms in patients treated
with nonsteroidal anti-inflammatory drugs (NSAIDs). Minor gas-
trointestinal problems such as dyspepsia are common and may also
occur at any time during NSAID therapy. Therefore, physicians and
patients should remain alert for ulceration and bleeding evenin the
absence of previous Gi tract symptoms. Patients should be informed
about the signs and symptoms of serious Gl toxicity and the steps
10 take if they occur. The utility of periodic laboratory monitoring
has not been demonstrated, nor has it been adequately assessed.
Only one in five patients who develop a serious uppet Gl adverse
event on NSAID therapy is symptomatic. it has been demonstrated
that upper Gl ulcers, gross bleeding or perforation caused by NSAIDs
appear to occur in approximately 1% of patients treated for 3 to
6 months and 2-4% of patients treated for one year. These trends
continue, thus increasing the likelihood of developing a serious
Gl event at some time during the course of therapy. However, even
short-term therapy is not without risk.

NSAIDs should be prescribed with caution in pati with
a prior history of ulcer di or g tinal bleeding. Most
spontaneous reports of fatal Gl events are in elderly or debilitated
patients and therefore spécial care should be taken in treating this
population. For high risk patients, slternate therapies that do not
involve NSAIDs should be considered.

Studies have shown that p with a prior history of peptic ulcer
disease and/or gasrfointemnal bleeding and who use NSAIDs, have
a'greater than 10-fold higher risk for developing a Gi bleed than
patients with neither of these risk factors. in addmon to a past his-
tory of uicer disease, phat iological studies have iden-
tified several other co-chem:ies or, co-morbid conditions that may
increase the risk for GI bleeding such as:treatment with orat corti-
costeroids, treatment with anticoagulants, longer duration of NSAID
therapy, smoking, alcoholism, oldér age, and poor general heaith
status, (See CLINICAL STUDIES— Safety Studies.)

Anaphylactoid Reactions

Anaphylactoid reactions were not reported in patients receiving
BEXTRA in clinical trials. However, as with NSAIDs in general, ana-
phylactoid reactions may occur in patients without known prior expo-
sure to BEXTRA. BEXTRA should not be given to patients with the
aspitin triad. This symptom complex typically occurs in asthmatic

Table 3
incidence of Endoscopic Gastroduadenal Ulcers in Patients With and Without Selected Risk Factors

Piacebo-controlled Studies Active-controlied Studies
Risk Factor Placebo Valdecoxib Valdecoxib Ibuprofen Naproxen Diclofenac
{10-20 mg daily) | {10-80 mg daily) 800 mg TID 500 mg 8ID 75 mg BID
Age '
<65 yrs 3.7% (8/219) 3.5% (17/484) | 3.7% (48/1308) 8.2% {9/110) 12.8% (51/397)  13.2% (34/258)
265 yrs 58% (8/137) 4.6% (12/262) | 7.6% (43/568) 21.6% (16/74) 22.0% (33/150)  18.2% (25/137)
Concomitant
Low Dose
Aspirin Use
no 4.4% (13/298) 3.2% (21/650) | 3.8% {64/1671) 9.8% (15/153) 16.0% (75/468) 12.8% (45/351)
yes 5.2% (3/58) 8.3% (8/96) 13.3% (27/203) 323% {10/31} 11.4% (9/79) 31.8% (14/44)
History of Ukcer
Disease
no 4.4% {(14/317) 3.4% (22/647) | 4.1% (68/1668) 13.8% (22/160}) 13.3% (63/475) 14.7% (52/354)
yes 5.1% (2/39) 7.3%  (7/99) 11.1% (23/7208) 12.5% {3/24) 29.2% (2V/72) 17.1% (7/43)

No statistical conclusions can be drawn from these comparisons.
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patients who experience rhinitis with or without nasal polyps, or who
exhibit severe, potentially fatal bronchospasm after taking aspitin
or other NSAIDs (see CONTRAINDICATIONS and PRECAUTIONS — Pre-
existing Asthma). Emergency help should be sought in cases where
an anaphylactold réaction occurs.

Advanced Renal Disease

No infi tions is avallable regarding the safe use of BEXTRA
Tablets in patients with advanced kidney disease. Therefore, treat-
ment with BEXTRA is not recomnmended in these patients. if therapy
with BEXTRA must be initiated, close monitoring of the patient’s kid-
ney function is advisable {see PRECAUTIONS — Renal Effects).

Pregnancy
In late pregnancy, BEXTRA should be avoided because it may
cause premature closure of the ductus arteriosus.

PRECAUTIONS
General

BEXTRA Tablets cannot be expected to substitute for corticosteroids
of to treat corticosteroid insufficiency. Abrupt discontinuation of cor-
ticosteroids may lead to exacerbation of corticostercid-responsive
iliness. Patients on prolonged corticosteroid therapy should have their
therapy tapered slowly if 3 decision is'made to discontinue corti-
costeroids.

The pharmacological activity of valdecoxib in reducing fever and
inflammation may diminish the utility of these diagnostic signs in
detecting complications of presumed noninfectious, painful con-
ditions.

Hepatic Effects

Borderline elevations of one or more liver tests may occur in up
to 15% of patients taking NSAIDs. Notable elevations of ALT or AST
{approximately three or more times the upper fimit of normal) have
been reported in approximately 1% of patients in clinical trials
with NSAIDs. These laboratory sbnormalities may progress, may
remain unchanged, or may remain transient with continuing ther-
apy. Rare cases of severe hepatic reactions, including jatndice and
fatal fulminant hepatitis, liver necrosis and hepatic failure {some with
fatal outcome] have been reported with NSAIDs. In controlied clin-
icat trials of valdecoxib, the incidence of borderline (defined as 1.2-
to 3.0-fold) elevations of liver tests was 8.0% for valdecoxib and 8.4%
for placebo, while approximately.0.3% of patients taking valdecoxib,
and 0.2% of patients taking placebo, had notable {defined as greater
than 3-fold) elevations of ALT or AST.

A patient with symptoms and/or signs suggesting liver dysfunc-
tion, or in whom an abnormat liver test has occurred, should be mon-
itored carefully for evidence of the develop of a more severe
hepatic reaction while on therapy with BEXTRA. If clinical signs and
symptoms consistent with liver disease develop,or if systemic man-
Hfestations occur (e.g., eosinophilis, rash), BEXTRA should be dis-
continued.

Renal Effects

Long-term administration of NSAIDs has resuited in renal papil~
lary necrosis and other renal injury. Renal toxicity has also been seen
in patients in whom renal prostaglandins have a compensatory role
in the maintenance of renal perfusion. in these patients, adminis-
tration of 2 idal anti-inflamimatory drug may cause a dose-
dependent reduction in prostaglandin formation and, secondarily,
in renal bicod flow, which miay precipitate overt renal decompen-

fon. Pati at gre: risk of this reaction are those with

impaired renal function, heart failure, liver dysfunction, those tak-

< ing diuretics and Anglotensin Converting Enzyme [ACE) inhibitors,

and the elderly. Discontinuation of NSAID therapy is usually followed
by recovery to the pretreatment state.

Caution should be used when initiating treatment with BEXTRA
in patients with considerabile dehydration. |t is advisable to rehydrate
patients first and then start therapy with BEXTRA. Caution is also rec-
ommended irv patients with preexisting kidney disease. (5ee WARN-
INGS — Advanced Renal Disease.)

Hematological Effects

Anemia is sometimes seen in patients receiving BEXTRA. Patients
on long-term treatment with 8EXTRA should have their hemoglo-
bin or hematocrit checked if they exhibit any signs or symptoms of
anemia.

BEXTRA does notg \ly affect platelet counts, prothrombin time
(PY), or partial prothrombin time (PTT), and does not appear to inhibit
platelet aggregation at indicated dosages (see CLINICAL STUDIES ~—
Safety Studies——Platelets).

Fluid Retention and Edema

Fluid retention and edema have been observed in some patients
taking BEXTRA {see ADVERSE REACTIONS). Therefore, BEXTRA should
be used with caution in pati with fluid fon, hypertension,
or heart failure.
Preexisting Asthma

Patients with asthma may have aspirin-sensitive asthma.The use
of aspirin in patients with aspirin-sensitive asthma has been asso-
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ciated with severe bronchospasm, which can be fatal, Since cross reac-
tivity, including bronchospasm, between aspirin and other nonste-
roidal anti-inflammatory drugs has been reported in such aspirin-
sensitive patients, BEXTRA should not be administered to patients
with this form of aspirin sensitivity and should be used with caution
in patients with preexisting asthma.

Information for Patients

BEXTRA can cause GI discomfort and, rarely, more serious Gl side
effects, which may result in hospitalization and even fatal out-
comes. Although serious GI tract ulcerauans and bleeding can
occur without warning sympt hould be alert for the
signs and syraptoms of ukeratuons and bkeding, and should ask for
medical advice when observing any indicative sign or symptoms,
Patients should be apprised of the' impomm:e of this follow-up {see
WARNINGS-— Gastrointestinal (G} Eﬁ’ects— Risk of GI Ulceration,
Bleeding, and Perforation).

Patients should report to their physicians, signs or symptoms of
gastrointestinal ulceration or bleeding, skin rash, weight gain, or
edema.

Patients should be informed of the warning signs and symptoms
of hepatotoxicity (e.g.. nausea, fatigue, lethargy, pruritus, jaundice,
right upper quadrant tenderness, and flu-like symptoms). if these
occur, patients should be instructed to stop therapy and seek imme-
diate medical attention.

Patients should also be instructed to seek immediate emergency
help in the case of an anaphylactoid reaction (see WARNINGS —
Anaphylactoid Reactions].

In late pregnancy, BEXTRA should be avoided because it may
cause premature closure of the ductus arteriosus.

Laboratory Tests

Because serious G tract ulcerations and bleeding can occur with-
out warning symptoms, physicians should monitor for signs and
symptoms of Gl bleeding.

Drug interactions

The drug interaction studies with vaidecoxib were performed
both with valdecoxib and a rapidly hydrolyzed intravenous prodrug
form. The results from trials using the intravenous prodrug are
reported in this section as they relate to the role of valdecoxib in
drug interactions.

General: In humans, valdecoxib metabolism is predominantly medi-
ated via CYP 3A4 and 2C9 with glucuronidation being a further (20%)
route of metabolism. In vitro studies indicate that vaidecoxib is a mod-
erate inhibitor of CYP 2C19 1C50 = 6 pg/ml), and a weak inhibitor
of both 3A4 (1C50 = 44 pg/mi) and 2C9 (1CS0 = 13 pg/mL). In view
of the limitations of in vitro studies and the high valdecoxib IC50
values, the potential for such metabolic inhibitory effects in vivo at
therapeutic doses of valdecoxib is low.

Aspirin: Concomitant administration of aspirin with valdecoxib
may result in an increased risk of GI ulceration and complications com-
pared to vaidecoxib ‘alone. Because of its lack of anti-platelet effect
valdecoxib is not a substitute for aspirin for cardiovascular prophy-
laxis.

In a parallel group drug i ton study comparing the intra-
venous prodrug form of valdecoxib at 40 mg BID (nzml vs placebo
{r=9), valdecoxib had no effect on in-vitro aspirin-mediated inhibi-
tion of arachidonate- or collagen-stimulated pilatelet aggregation.
Methotrexate: Valdecoxib 10 mg BID did not show a significant effect
on the plasma2 exposure or renal clearance of methotrexate.
ACE-inhibitors: Reports suggest that NSAIDs may diminish the
antihypertensive effect of ACE-inhibitors. This interaction should be
given consideration in pati taking BEXTRA concomitantly with
ACE-inhibitors.

Furosemide: Clinical studies, as well as post-marketing observations,
have shown that NSAIDs can reduce the natriuretic effect of
furosemide and thiazides in some patients.This response has been
attributed to inhibition of renal prostaglandin synthesis.
Anticonvufsants: Anticonvuisant drug interaction studies with val-
decoxiby have not been conducted, As with other drugs, routine mon-
itoring should be performed when therapy with BEXTRA is either ini-
tiated or discontinued in patients on anticonvulsant therapy.
Dextromethorphan: Dextromethorphan is primarily metabolized by
CYP 2D6 and to 2 lesser by 3A4. Coadministration with val-
decoxlb (40 mg BID for 7.days) resulted in a significant increase in
! lévels suggesting that, at these doses, val-
de:oxib is a weak inhibitor of 2D6. Dextromethosphan plasma con-
centrations in the p e of high doses of valdecoxib were aimost
S-fold lower than those seen in CYP 206 poor metabolizers.
Lithium: Valdecoxib 40 mg BID for 7 days produced significant
decreases in lithium serum clearance (25%) and renal clearance (30%]
with a 34% higher serum exposure comparegd to lithium alone.
Lithium serum concentrations should be monitored closely when ini-
tiating of changing therapy with BEXTRA in patients receiving
fithium. Lithium carbonate {450 mg BID for 7 days) had no effecton
valdecoxib pharmacokinetics.
Warfarin: The effect of valdecoxib on the anticoagulant effect of war-




BEXTRA™

~ valdecoxib tablets

farin (1 - 8 mg/day) was studied in healthy subjects by coadminis-
tration of BEXTRA 40 mg BID for 7 days.Valdecoxib caused a statis-
tically significant increase in plasma exposures of R-warfarin and S-
warfarin (12% and 15%, respectively), and in the pharmacodynamic
effects {prothrombin time, measured as INR) of warfarin, While
mean INR values were only slightly incressed with coadministration
of valdecoxib, the day-to-day variability in individual INR values was
increased. Anticoagulant therapy should be monitored, particularly
during the first few weeks, after initiating therapy with BEXTRA in
patients receiving warfarin or similar agents.

Fluconazole and Ketaconazole: Ketoconazole and fluconazole are
predominantly CYP 3A4 and 2C9 inhibitors, respectively.
Concomitant single dose administration of valdecoxib 20 mg with
multiple doses of ketoconazole and fluconazole produced a signif-
icant increase in exposure of valdecoxib. Plasma exposure (AUC) to
valdecoxib was increased 62% when coadministered with flucona-
zole and 38% when coadministered with ketoconazole.
Glyburide: Glyburide is a CYP 3A4 substrate. Coadministration of
valdecoxib {10 myg BID for 7 days) with glyburide {5 mg QD or 10 mg
BID) did not affect the pharmacokinetics (exposure) of glyburide,
Carcinog is, Mutag is, impairment of Fertility

Valdecoxib was not carcinogenic in rats given oral doses up to
7.5 mg/kg/day for males and 1.5 mag/kg/day for females lequivalent
to approximately 2- to 6-fold human exposure at 20 rng QD as meas-
ured by the AUCq.qng) OF in mice given oral doses up 1o
25 mg/kg/day for males and 50 mg/kg/day for females (equivalent
to approximately 0.6- to 2.4-fold human exposure at 20 mg QD as
measured by the AUC(s 24ny) fOr two years.

Valdecoxib was not mutagenic in an Ames test or a mutation assay
in Chinese hamster ovary {CHO) cells, nor was it clastogenic in a chro-
masome aberration assay in CHO cells or in an in vivo micronucleus
test in rat bone marrow.

Valdecoxib did not impair male rat fertility at oral doses up to
9.0 mg/kg/day (equivalent to approximately 3- to 6-foid human expo-
sure at 20 mg QD as measured by the AUC g aen). In female rats, 2
decrease in ovulation with increased pre- and post-implantation loss
resulted in decreased live embryos/fetuses at doses 22 mg/kg/day
{equivalent to approxi ly 2-fold h exposure.at 20 mg QD
as measured by the AUC o244y for valdecoxib). The effects on female
fertility were reversible. This effect is expected with inhibition of
prostaglandin synthesis and is not the result of irreversible alteration
of female reproductive function.

Pregnancy
Teratogenic Effects: Pregnancy Category C.

The incidence of fetuses with skeletal anomalies such as semi-
bipartite thoracic vertebra centra and fused sternebrae was slightly
higher in rabbits at an oral dose of 40 mg/kg/day (equivalent to
approxi ly 72-fold h posures at 20 mg QD as measured
by the AUCg.24n) throughout organogenesis. Valdecoxib was not
teratogenic in rabbits up to an oral dose of 10 mg/kg/day (equiva-
lent to approxi ly 8fold h exposures at 20 mg QD as
measured by the AUC(g.24nn).

Valdecoxib was not teratogenic in rats up to an oral dese of
10 mg/kg/day (equivalent to approximately 19-fold huran exposure
at 20 mg QD as measured by the AUCp.24n). There are no studies
in pregnant women. However, valdecoxib crosses the placenta in rats
and rabbits. BEXTRA should be used during pregnancy only if the
potential benefit Justifies the potential risk to the fetus.
Non-teratogenic Effects: Vaidecoxib caused increased pre-and
post-implantation loss with reduced live fetuses at oral doses
210 mgrkg/day (equivalent to approximately 19-fold human expo-
sure at 20 mg QD as measured by the AUC g 24)) in rats and an oral
dose of 40 mg/kg/day lequivalent to approximately 72-fold human
exposure at 20 mg QD as measured by the AUCi 4y} in rabbits
throughout organogenesis, In addition, reduced neonatat survival
and decreased neonatal body weight when rats were treated with
valdecoxib at oral doses 26 mg/kg/day {equivaient to approxi-
mately 7-fold human exposure at 20 mg QD as measured by the
AUCg.24nny) throughout organogenesis and lactation period. No
studies have beén conducted to evaluate the effect of valdecoxib
on the closure of the ductus arteriosus in humans. Therefore, as with
other drugs known to inhibit prostaglandin synthesis, use of BEXTRA
during the third trimester of pregnancy should be avoided.

Labor and Delivery

Valdecoxib produced no evidence of delayed fabor or parturition
2t oral doses up to 10 mg/kg/day In rats (equivalent to approxi ly
19-fold human.exposure at 20 mg QD as measured by the AUCi. 24ng)-
The effects of BEXTRA on labor and delivery in pregnant women are
unknown.

Nursing Mothers

Valdecoxib and jts active metabolite are excreted in the milk of lac-
tating rats. it is not known whether this drug is excreted in human
milk, Because many drugs are excreted in human milk, and because
of the potential for adverse reactions in nursing infants from
BEXTRA, a decision should be made whether to discontinue hurs-
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ing or to discontinue the drug, taking into account the importance
of the drug to the mother and the importance of nursing to the infant.

Pediatric Use
Safety and effectiveness of BEXTRA in pediatric patients below the
age of 18 years have not been evaluated.

Geriatric Use .

Of the patients who received BEXTRA in arthitis clinical trials of
three months duration, or greater, approximately 2100 were 65
years of age or older, including 570 patients who were 75 years or
older.No overall differences in effectiveness were observed between
these pati and younger pati

ADVERSE REACTIONS

Of the patients treated with BEXTRA Tablets in controlled arthri-
tis trials, 2665 were patients with OA, and 2684 were patients with
RA. More than 4000 patients have received a chronic total daily dose
of BEXTRA 10 mg or more. More than 2800 patients have received
BEXTRA 10 mg/day, or more, for at least 6 months and 988 of these
have received BEXTRA for at least 1 year.

Osteoarthritis and Rheumatoid Arthritis

Table 4 lists all adverse events, regardless of causality, that
occurred in 22.0% of patients receiving BEXTRA 10 and 20 mg/day
in studies of three months or longer from 7 controlled studies con-
ducted in patients with OA or RA that included a placebo and/ot 2
positive control group. ’

In these placeho- and active-controlled clinical trials, the discon-
tinuation rate due $o adverse events was 7.5% for arthritis patients
receiving valdecoxib 10 mg daily, 7.9% for arthritis patients receiv-
ing valdecoxib 20 mg daily and 6.0% for patients receiving placebo.

In the seven controlied OA and RA studies, the following adverse
events occurred in 0.1-1.9% of patients treated with BEXTRA 10 -
20 mg daily, regardiess of causality.

Application site disorders: Cellulitis, dermatitis contact

rdi lar: Aggr d hypertension, aneurysm, angina pec-
toris, arthythmia, cardiomyopathy, congestive heart failure, coronary
artery disorder, heart murmut, hypotension
Centrol, peripheral nervous system: Cerebrovascular disorder,
hypertonia, hypoesthesia, migraine, neuralgia, neuropathy, pares-
thesia, tremor, twitching, vertigo
Endocrine: Golter
Female reproductive: Amenorrhea, dysmenorrhea, leukorrhea,
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mastitis, menstrual disorder, menorrhagia, menstrual bloating, vagi-

nal hemorrhage

Gastrointestinal: Abnormal stools, constipation, diverticulosis, dry

mouth, duodenal ulcer, duodenitis, eructation; esophagitis, fecal

incontinence, gastric ulcer, gastritls, gastroenteritis, gastroe-

r'l. 9 I'eﬂux'L (Y 1. $ h—lh t il hem_

orrhoids bleeding, hiatal hernia, melena, stomatitis, stool freq y
increased, tenesmus, tooth disorder, vomiting

General: Allergy aggravated, atlergic reaction, asthenia, chest pain,
chills, cyst NOS, edema gerieralized, face edema, fatigue, fever, hot

flushes, halitosis, malaise, pain, periofbital swelling, peripheral pain
Hearing and vestibular: £ar abnormality, earache, tinnitus

Heurt rote and rhythm: Bradycardia, paipitation, tachycardia

Hemic: Anemia

Liver and biliary system: Hepatic function abnormal, hepatitis,
ALT increased, AST increased

Male reproductive: impotence, prostatic disorder

Metabolic and nutritional: Alkaline phosphatase increased, BUN
increased, CPK increased, creatinine increased, diabetes mellitus,

glycosuria, gout, hypercholesterolemia, hyperglycemia, hyper-

kalemia, hyperlipemia, hyperuricemia, hypocalcemia, hypokalemia,

LDH increased, thirst increased, weight decrease, weight increase,

xerophthalmia

Musculoskeletal: Arthralgia, fractyre accidental, neck stiffness,

osteoporosis, synovitis, tendonitis

Neoplasm: Breast neoplasm, lipoma, malignant ovarian cyst

Platelets (bleeding or clotting}): Ecchymosis, epistaxis, hematoma

NOS, thrombocytopenia

Psychiatric: Anorexia, anxiety, appetite increased, confusion,

depression, depression aggravated, insomnia, nervousness, morbid

dreaming, somnolence

Resistance mechanism disorders: Herpes simplex, herpes zoster,

infection fungal, infection soft tissue, infection viral, moniliasis,

moniliasis genital, otitis media

Respiratory: Abnormal breath sounds, bronchitis, bronchospasm,

coughing, dyspnea, emphysema, laryngitis, pneumonia, pharyngitis,

pleurisy, rhinitis

Skin and appendages: Acne, alopecia, dermatitis, dermatitis fun-

g2l, eczema, photosensitivity allergic reaction, pruritus, rash ery-
h , rash papular, rash psoriaform, skin dry, skin

hypertrophy, skin ulceration, sweating increased, urticaria

Speciaf senses: Taste perversion

Table 4
Adverse Events with Incidence 22.0% in'Valdecoxib Treatment Groups:
Controlled Arthritls Trials of Three Months or Longer

{Total Daily Dose)

Valdecoxib Diclofenac ‘thuprofen Naproxen
Adverse Event Placebo 10 mg 20 mg 150 mg 2400 mg 1000 mg
Number Treated 973 1214 1358 711 207 766
Autonomic Nervous System Disorders
Hypertension 0.6 1.6 21 28 24 1.7
Body as a Whole
Back pain 1.6 16 27 28 14 1.0
Edema peripheral 0.7 24 3.0 32 29 2.1
Influenza-like symp 2.2 20 2.2 R 29 20
injury accidental 28 4.0 37 3.9 39 3.0
Central and Peripheral Nervous System Disorders
Dizziness 2.1 2.6 2.7 4.2 34 2.7
Headache YA 4.8 8.5 6.6 43 5.5
Gastrointestinal System Disorders
Abdominal fullness 20 2.1 19 3.0 29 25
Abdominal pain 6.3 7.0 8.2 17.0 8.2 109
Diarrhea 4.2 54 6.0 10.8 3.9 4.7
Dyspepsia 63 79 8.7 134 15.0 129
Flatulence 4.3 29 35 3.1 77 5.4
Nausea 5.9 7.0 63 8.4 7.7 8.7
Musculoskeletal System Disorders
Myalgia 16 2.0 1.9 24 24 14
Respiratory System Disorders
Sinusitis 22 2.6 1.8 1.1 34 34
Upper respiratory tract infection 6.0 6.7 57 6.3 43 6.4
Skin ond Appendages Disorders
Rash 10 1.4 21 1.5 0.5 14
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Urinary system: Albuminuria, cystitis, dysuria, hematuria, micturi-
tion frequency increased, pyuria, urinaty incontinence, urinary tract
infection

Vascular: Claudication intermittent, hemangioma acquired, varicose
vein

Vision: Blurred vision, catasact, conjunctival h hage, con-
junctivitis, eye pain, keratitis. vision abnormal
thtc cefl and RES disor Eosinophilia, leukopeni .leukocytqsis,

tymphadenopathy, ly ,‘ gitis, lymphopenia

Other serious adverse events that were reported rarely (estimated
<0.1%) in clinical trials, regardiess of causality, in patients taking
BEXTRA:

Aut ic nervous sy disord Hypertensive encephalop-
athy, vasospasm

Cardiovascular: Abnormal ECG, aonic stenosis, atrial fibsillation,
carotid , € y thrombosis, heart block, heart valve dis-

orders, mitral (nsufﬁciency, myocatdial infarction, myocardial
ischemia, pericarditis, syncope, thrombophlebitis, unstable angina,
ventricular fibrillation

Central, peripheral nervous system: Convulsions

Endocrine: Hyperparathyroidism

Female reproductive: Cervical dysplasia

Gastrointestinal: Appendicitis, colitis with bleeding, dysphagia,
esophageal perforation, gastrointestinal bleeding, ileus, intestinal
obstruction, peritonitis

Hemic: Lymphoma-like disorder, pancytopenia

Liver and biliary system: Cholehthuasus

Metabolic: Dehydration

Musculaskeletal' Pathological fracture, osteomyelitis

Neopl B brain neoplasm, bladder carcinoma, carcinoma,
gastric cavcincoma. prostate carcinoma, puimonary carcinoma
Platelets (bleeding or clotting): Embolism, pulmonary embolism,
thrombosis

Psychiatric; Manic reaction, psychosis

Renal: Acute rénal failure

Resistance mechanism disorder:. Sepsis

Respiratory: Apnea,pl | effusion, pul d ) y
fibrosis, pulmonary infarction, pulmonary hemorrhage, fespiratory
insufficiency

Skin: Bassl cell carcinoma, malignant melanoma

Urinary system: Pyelonephritis, renal calculus

Visiom: Retinal detachment

OVERDOSAGE

Symptoms following acute NSAID overdoses are usually limited to
tethargy, drowsiness, nauses, vomiting, and epigastric pain, which
are generally reversibile with supportive care. Gastrointestinal bieed-
ing can occur. Hypertension, acute renal failure, tesplmory depres-
sion and coma'may occur, but are rare,

Anaphylactold resctions have been reported with therapeutic
ingestion of NSAIDs, and may occur following an overdose,

Patients should be d by symp tic and supportive
care following-an NSAID overdose, There are no specific antidotes.
Hemodialysis removed only about 2% of administered valdecoxib
from the systemic clrculation of 8 patients with end-stage renal dis-
ease and, based on its degree of plasma protein binding (>98%), dial-
ysis Is unlikely to be useful in overdose. Forced diuresis, atkaliniza-
tion of urine, or hemoperfusion also may not be useful due to high
protein binding.

DOSAGE AND ADMINISTRATION .
Osteoarthritis and Aduit Rheumatoid Arthritis

The recommended dose of BEXTRA Tablets for the relief of the signs
and symptoms of arthritis is 10 mg once daily.
Primary Dysmenorrhes

The recommended dose of 8EXTRA Tablets for treatment of pri-
mary dysmenorthea is 20 mg twice daily, as needed..

HOW SUPPLIED

BEXTRATablets 10 mg are white, film-coated, and capsule-shaped,
debossed 10" on one side with a four pointed star shape on the othe,
supplied as:

NOC Number Size

0025-1975-31 Bottle of 100
0025-1975-51 Bottle of 500
0025-1975-34 Carton of 100 unit dose

BEXTRA Tablets 20 mg are white, film-coated, and capsule-shaped,
debossed *20” on one side with a four pointed star shape on the other,
supplied as:

NDC Number Size

0025-1980-31 Bottle of 100
0025-1980-51 Bottie of 500
0025-1980-34 Carton of 100 unit dose

Store at 25°C (77°F); excursions permitted to 15-30°C (59-86"F)
{See USP Controlted Room Temperature).
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57 ABSTRACT

A class of substituted isoxazolyl compounds is described for
use in treating inflammation and inflammation-related dis-
orders. Compounds of particular interest are defined by
Formula It

Rt © 18

R, = R

w »

s
P O

N

wherein R? is selected from hydroxyl, lower alkyl, carboxyl,
lower carboxyalkyl, lower aminocarbonylalkyl, lower
alkoxycarbonylalkyl, lower aralkyl, lower alkoxyalkyl,
lower aralkoxyalkyl, lower alkylthioalkyl, lower
aralkylthioalkyl, lower alkylaminoalkyl, lower aryloxyalkyl,
lower arylthioalkyl, Jower haloalkyl, lower hydroxylalkyl,
cycloalkyl, cycloalkylalkyl, and aralkyl; wherein R? is
selected from cycloalkyl, cycloalkenyl, aryl, and heteroaryl;
wherein R? is optionally substituted at a substitutable posi-
tion with one or more radicals independently selected from
lower alkylsulfinyl, lower alkyl, cyamo, carboxyl, lower
alkoxycarbonyl, lower haloalkyl, hydroxyl, lower
hydroxyalkyl, lower haloalkoxy, amino, Jower alkylamino,
lower arylamino, lower aminoalkyl, nitro, halo, Jower
alkoxy, aminosulfonyl, and lower alkyithio; and wherein R*
is sclected from lower alkyl, hydroxyl and amino; or a
pharmaceutically-acceptable salt thereof. '

29 Claims, No Drawings
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SUBSTITUTED ISOXAZOLES FOR THE
TREATMENT OF INFLAMMATION

RELATED CASE

This application is a continuation-in part of U.S. patcut
application Ser. No. 08/387,680, filed Feb. 13, 1995 now
abandoned.

FIELD OF THE INVENTION

This invention is in the field of antiinfiammatory phar-
maceutical agents and specifically relates to compounds,
compositions and methods for treating inflammation and
mﬁammanomassocxated disorders, such as arthritis.

BACKGROUND OF THE INVENTION

Prostaglandins play a major role in the inflammation
process and the iphibition of prostaglandin production,
especially producuon of PGG;., PGH, and PGEz, has been
a common target of antiinflammatory drug ul.bCOVt.'Iy
However, common non-steroidal antiinflammatory drugs
(NSAIDs) that are active in reducing the prostaglandin-
induced pain and swelling associated with the inflammation
process arc 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 poteatial. An alternative to
NSAIDs is the use of corticosteroids, which have even more 5
drastic side effects, especially when long term therapy is
involved.

Previous NSAIDs have been found to prevent the pro-
duction of prostaglandins by inhibiting enzymes in the
buman arachidonic acid/prostaglandin pathway, including 35
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 IT”) provides a viable target of inhibition which more
effectively reduces inflammation and produces fewer and
less drastic side effects.

The references below that disclose antii
activity, show continuing effosts to find a safe and effective
antiinflammatory agent. The novel isoxazoles disclosed
herein are such safe and also effective antiinflammatory
agents furthering such efforts, The invention's compounds
are found to show usefulness in vivo as antiinflammatory
agents with minimal side effects. The substitnted isoxazolyl
compounds disclosed herein preferably selectively inhibit
cyclooxygenase-2 over cyclooxygenase-1.

Isoxazoles have been described for various uses, includ-
ing the treatment of inflammation. U.S. Pat. No. DE 4314,
966,  published Nov. 10, 1994, describes 3-(2-
hydroxyphenyl)isoxazoles for the treatment of inflammatory
disorders. WO 92/05162, published Apr. 4, 1992, describes
S-piperazinyl-3,4-diaryl-isoxazoles as having medicinal use.

WO 92/19604, published Nov. 12, 1992, describes
5—alkenc—3,44!imyl-isoxnzoles as having cyclooxygenase
iohibition activity. EP 26928, published Apr. 15, 1981,
describes 3,4-diaryl-isoxazole-S-acetic acids as having anti-
inflammatory activity,. WO 95/00501, published Jan. 5,
1995, generically describes 3.4-diaryl-isoxazoles as
cyclooxygenase inhibitors.

2
DESCRIPTION OF THE INVENTION

Adassofsubsumtedxsoxazolyleompoundsnscfdm
treating inflammation-related disorders is defined by For-
mnlal

R

wherein R' is selected from hydroxyl, amino, alkyl,
carboxyalkyl, alkoxycarbonyl, aminocarbonyl,
aminocarbonylalkyl, alkoxycarbonylalkyl, carboxyl, alkoxy,
haloalkoxy, aralkoxy. heteroaralkoxy, cycloalkylalkoxy,
alkylthio, aralkylthio, heteroaralkylthio,
cycloalkylalkylthio, allmnnuvvl aralkoxyalkyl,
alkylthxoalkyl aralkylthxoa!kyl alkylaminoalkyl
aryloxyalkyl, arylthioalkyl, hydroxyalkyl, haloalkyl,
cycloalkyl, cycloalkylalkyl, hicterocyclo, heterocycloalkyl,
aryl, aralkyl, halo, alkylamino, -aralkylamino, N-alkyl-N-
aralkylamino, heteroaralkylamino, N-alkyl-N-
heteroaralkylamino, N-alkyl-N-cycloalkylalkylamino,
arylcarbonylthio, alkylaminocarbonylthioalkyl,
arylcarbonyloxyalkyl, alkoxycarbonyloxyalkyl,
alkylammombonylcxyalkyl, alkoxycarbonylthioalkyl, and
alkylammocarbonymnoalkyl

wherein R? is one or more radicals independently selected
from alkyl, cyano, carboxyl, alkoxyearbonyl, haloalkyl,
hydroxyl, hydroxyalkyl, hnloallmxy amino, aminoalkyl,

, arylamino, nitro, alkoxyalkyl, alkylsulfinyl,

halo, hydroxysulfonyl alkylsulfonyl, aminosuifonyl,
haloalkylsulfonyl, alkoxy and alkyithio;

wherein R is selected from cycloalkyl, cydoalkenyl, aryl
and heterocyclo; wherein R® is optionally substituted at a

40 Substitatable position with one or more radicals indepen-

destly selected from alkyl, cyano, carboxyl,a!hoxymbonyl.
haioalkyl, hydroxyl, hydroxyalkyl, haloalkoxy, amino,
amincalkyl, alkylamino, arylamino, nitro, alkoxyalkyl,
alkylsnlﬁnyl, aminosulfonyl, halo, alkoxy and alkylthio;
or a pharmaceutically-acceptable salt thereof.
Compounds of Formula X would be useful for, but not
limited to, the treatment of inflammation in a subject, and for
treatment of other inflammation-associated disorders, such
as, as an analgesic in the treatment of pain and headaches,

50 or as an antipyretic for the treatiment of fever. For example,

of Formula T would be useful to treat arthritis,
including but not limited to rheumatoid arthritis,
spondyloarthopathics, gouty arthritis, osteoarthritis, sys-
temic lupus erythematosus and juvenile arthritis. Such com-

55 pounds of Formula I would be useful in the treatment of

asthma, bronchitis, menstrual cramps, tendinitis, bursitis,
and skin related conditions such as psoriasis, eczema, buras
and dermatitis. Compounds of Formula 1 also would be
useful to treat gastrointestinal conditions such as inflamma-

60 tory bowel disease. Crohn's disease, gastritis, frritable bowel

syndrome and ulcerative colitis and for the prevention of
colorectal cancer. Compounds of Formula I would be useful
in treating inflammation in such diseases as vascular
discases, migraine headaches, periarteritis nodosa,

The invention’s isoxazolyl compounds are found to show 65 thyroiditis, aplastic anemia, Hodgkin's disease, sclerodoma,

usefulness in vivo as antiinflammatory agents with minimal
side effects.

theumatic fever, type I diabetes, myasthenia gravis,
sarcoidosis, nephrotic syndrome, Behcet’s syndrome,
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polymyositis, gingivitis, hypersensitivity, conjunctivitis, .

swelling occurring after injury, myocardial ischemia, and the
like, The compounds are useful as anti-infi agents,
such as for the treatment of arthritis, with the additional
benefit of having significantly less hammful side cffects.
Besides being useful for human treatment, these compounds
are also useful for treatment of mammals, including horses,
dogs, cats, rats, mice, sheep, pigs, etc.

The present compounds may also be used in co-therapies,
partially or completely, in place of other conventional
antiinflammatories, such as together with steroids, NSAIDs,
S-lipoxygenase inhibitors, LTB, antagomsts and LTA,
hydrolase inhibitors.

Suitable LTB,, inhibitors include, among others, ebselen,
Bayer Bay-x-1005, Ciba Geigy compound CGS-25019C,
Leo Denmark compound ETH-615, Lilly compound
L'¥-293111, Ono compound ONO-4057, Terumo compound
TMK-688, Lilly compounds LY-213024, 264086 and
292728, ONO compound ONO-LB457, Searle compound
SC-53228, calcitrol, Lilly compounds LY-210073,
LY223982, LY233469, and LY255283, ONO compound
ONO-LB-448, Searle compounds SC-41930, SC-50605 and
8C-51146, and SK&F compound SKF-104493. Preferably,
the LTB4 inhibitors are selected from cbselen, Bayer Bay-
x-1008, Ciba Geigy compound CGS-25019C, Leo Denmark
compound ETH-615, Lilly compound LY-293111, Omo
compound ONQO-4057, and Terumo compound TMK-688.

Suitable 5-LO inhibitors include, among others,
masoprocol, tenidap, zileuton, pranlukast, tepoxalim,
rilopirox, ficzelastine hydrochioride, enazadrem phosphate,
and bunaprolast.

The present invention preferably includes compounds
which selectively inhibit cyclooxygenase-2 over
cyclooxygenase-1, Preferably, the compounds have a
cycloaxygenase-2 ICs, of less than about 0.5 pM, 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. Bven more preferably, the compounds
have a cyclooxygenase-1 ICy, of greater than about 1 pM,
and more preferably of greater than 20 M. Such preferred
selectivity may indicate an ability to reduce the incidence of

common NSAID-induced side effects.
‘Within Formula I there is a subclass of compounds of high
interest represented by Formula II:
R* O u
o
B =%
4 S
sN/xo

wherein R? is sclected from alkyl, carboxyalkyl,
alkoxycarbonyl, aminocarbonyl, aminocarbonylalkyl,
alkoxycarbonylalkyl, carboxyl, alkoxy, haloalkoxy,
aralkoxy, heteroaralkoxy, cycloalkylalkoxy, alkylthio,
aralkylthio, heteroaralkylthio, cycloalkylalkylthio,
alkoxyalkyl, aralkoxyalkyl, alkylthioalkyl, aratkylthioalkyl,
alkylaminoalkyl, aryloxyalkyl, arylthioalkyl, hydroxyl,
amino, hydroxyalkyl, haloalkyl, cycioalkyl, cycloalkylaikyl,
heterocyclo, heterocycloalkyl, aralkyl, halo, alkylamino,
aratkylamino, N-alkyl-N-aralkylamino, heteroaralkylamino,

20

45
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60
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N-alkyl-N-heteroaralkylamino, N-alkyl-N-
cycloalkylalkylamino, arylcarbonyloxyalkyl,
arylcarbonylthio, alkoxycarbonyloxyalkyl,

alkylaminocarbonyloxyalkyl, alkoxycarbonylthioalkyl, and
alkylaminocarbonylthicalkyl;
wherein R? is selected from cycloalkyl, cycloalkenyl, aryl

and heterocyclo; wherein R is optionally substitated at a
substitutable position with one or more radicals indepen-
dently selected from alkyl, cyano, carboxyl, alkoxycarbonyl,
haloalkyl, hydroxyl, hydroxyalkyl, baloalkoxy, amino,
alkylamino, arylamino, aminoalkyl, mitro, alkoxyalkyl,
alkylsulﬁnyl alkylsulfonyl, aminosulfonyl, halo, alkoxy and
alkylthio; and

wherein R* is selected from alkyl, hydroxyl, and amino;

or a pharmaceutically-acceptable salt thereof.

A preferred class of compounds consists of those com-
pounds of Formula 1I wherein R! is selected from hydroxyl,
amino, lower alkyl, lower carboxyalkyl, lower
alkoxycarbonyl. amirocarbonyl, carboxyl, lower
aminocarbonylalkyl, lower alkoxycarbonylalkyl, lower
alkoxy, lower haloalkoxy, lower aralkoxy, lower
heteroaralkoxy, lower cycloalkylalkoxy, lower alkylthio,
lower aralkylthio, loweér heteroaralkylthio, lower
cycloalkylalkylthio, lower alkoxyalkyl, lower
aralkoxyalkyl, lower alkylthioalkyl, Jower aralkylthioalkyl,
lower alkylaminoalkyl, lower aryloxyalkyl, lower
arylthicalkyl, lower hydroxyalkyl, lower haloatkyl, lower
cycloalkyl, lower cycloalkylalkyl, 5- or 6-membered
heterocyclo, lower heterocycloalkyl, lower aralkyl, halo,
lower alkylamino, Jower aralkylamino, lower N-alkyl-N-
aralkylamino, lower heteroaralkylamino, lower N-alkyl-N-
heteroaralkylamino,  lower N-alkyl-N-
cycloalkylalkylamino, lower arylcarbonyloxyalkyl, lower
alkoxycarbonyloxyalkyl, lower
alkylaminocarbonyloxyalkyl, lower
alkoxycarbonylthioalkyl, and lower alkylamipocarbonylth-
ioalkyl; wherein R® is selected from cycloalkyl,
cydoalkenyl, aryl, and heteroaryl; wherein R® is optionally
substituted at a substitutable position with onc or more
radicals independently selected from lower alkylsulfinyl,
Tower alkyl, cyano, carboxyl, lower alkoxycarbonyl, lower
hnloalkyl, hydroxyl, lower hydroxyalkyl, lower haloalkoxy,
amino, lower alkylamino, lower arylamino, lower
aminoalkyl, nitro, halo, lower alkoxy, lower alkylsulfonyl,
aminosulfonyl, and lower alkylthio; and wherein R* is
selected from lower alkyl, hydroxyl and amino; or a
pharmaceutically-acceptable salt thereof.

A more preferred class of compounds consists of those
compounds of Formula I wherein R? is selected from
hydroxyl, lower alkyl, carboxyl, lower carboxyalkyl, lower
aminocarbonylalkyl, lower alkoxycarbonylalkyl, lower
aralkyl, lower alkoxyalkyl, lower aralkoxyalkyl, lower
alkylthioalkyl, lower aralkylthioalkyl, lower
;alkylaminoalkyl, Jower aryloxyalkyl, lower arylthioalkyl.
lower haloalkyl, lower hydroxylalkyl, cycloalkyl,
cycloalkylalkyl, and aralkyl; wherein R® is selected from
cycloalkyl, cycloalkenyl, aryl, and heteroaryl; wherein R? is
optionally substituted at a substitutable position with one or
more radicals independently selected from lower
alkylsulfinyl, lower alkyl, cyano, carboxyl, lower
alkoxycarbonyl, lower haloalkyl, hydroxyl, lower
hydroxyalkyl, Jower haloalkoxy, amino, lower alkylamino,
lower arylamino, lower aminoalkyl, nitro, halo, lower
alkoxy, aminosulfonyl. and lower alkylthio; and wherein R*

is selected from lower alkyl, hydroxyl and amino; or a
pharmceuucaﬂy—wccptalﬂc sait thereof,

A class of compounds of particular interest consists of
those compounds of Formula I wherein R! is sclected from
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bydroxyl, methyl, ety prop, isopropyl, buty, tetbuty,

isobutyl, peatyl, seopeatyl, hexyl, carboxyl, carboxypropyl,
carboxymethyl, carboxyethyl, benzyl, phenethyl,
aminocarbonylmethyl, methoxycarbonylmethyl,
methoxycarbonylethyl, methoxymethyl, benzoxymethyl,
phenylethoxymethyl, methylthiomethyl, benzylthiomethyl,
N-methylaminomethyl, N,N-dimecthylaminomethyl,
phenyloxymethyl, phenylthiomethyl, fluoromethyl,
difluoromethyl, trifiuoromethyl, chloromethyl,
dichloromethyl, trichloromethyl, pentafiuoroethyl,
heptafiuoropropyl, fiuoromethyl. difivoroethyl,
difiuoropropyl, dichloroethyl, dichloropropyl,
bydroxylmethyl, hydroxylpropyl, hydroxylethyl,
cyclohexyl, cyclobutyl, cyciopentyl, cyclobeptyl,
cyclohexylmethyl, cyclohexylethyl, cyclobutylethyl,
cyclopentylmethyl, cycloheptylpropyl, and lower aralkyl
selected form benzyl and phenylethyl, wherein the phenyl
ring is optiopally substituted at a substitutable position with
fiaoro, chloro. bromo, jodo, methyl, and methoxy; wherein
R is selected from phenyl, naphthyl, biphenyl, cyclohexyl,
cyclopentyl, cycloheptyl, 1-cyclohexenyl, 2-cyclohexenyl,
3-cyclohexenyl, 4-cyclohexenyl, 1-cyclopentenyl. pyridyl,
thienyl, thiazolyl, oxazolyl, furyl and pyrazinyl; wherein R®
is optionally substituted at a substitutable position with one
or more radicals independently selected from
trifluoromethoxy, N-methylamino, N,N-dimethylamino,
N-cthylamino, N,N-dipropylamino. N-butylamino,
N-methyl-N-ethylamino, phenylamino, N-methyl-N-
phenylamino, methylsulfinyl, ethylsulfinyl, methyl, ethyl,
isopropyl, butyl, tert-butyl, isobutyl, peatyl, hexyl, cyano,
carboxyl, methoxycarbonyl, fluoromethyl, difinoromethyl,
trifluoromethyl, chloromethyl, dichloromethyl,
trichloromethyl, pentafiucroethyl, heptafluoropropyl,
fivoromethyl, diftaoroethyl, difiucropropyl, dichloroethyl,
dichloropropyl, hydroxyl, hydroxymethyl, amino, nitro,
flooro, chloro, bromo, jodo, methoxy, ethoxy, propoxy,
n-butoxy, pentoxy, hexyloxy, methylenedioxy,
aminosnifonyl, meth)rlﬂ:io, cthylthio, butylthio, and hexy-
Ithio; and wherein R* is selected from methyl, hydroxyl and
amino; or a pharmaceutically-acceptable salt thereof.

Within Formula I there is a subclass of compounds of high
interest represented by Formula IH:

BN O m
od

wherein R! is selected from hydroxyl, alkyl,
carboxyalkyl, aminocarbonylalkyl, alkoxycarbonylalkyl,
carboxyl, alkoxy, haloalkoxy, aralkoxy, heteroaralkoxy,
cycloalkylalkoxy, alkylthio. hetercaralkylthio,
cycloalkylalkylthio, alkoxyalkyl, aralkoxyalkyl,
alkyithioalkyl, aralkylthioalkyl, alkylaminoalkyl,
aryloxyalkyl. arylthioalkyl, hydroxyalkyl, haloalkyl,
cycloalkyl, cycloalkylalkyl, heterocyclo, heterocycloalkyl,
aralkyl, halo, -alkylamino, aralkylamino, N-alkyl-N-
aralkylamino, heteroaralkylamino, N-alkyl-N-
heteroaralkylamino, alkyl-N-cycloalkylalkylamino,
arylcarbonyloxyalkyl, arylcarbonylthio,
alkoxycarbonyloxyalkyl, alkylaminocarbonyloxyalkyl,
alkoxycarbonylthicalkyl. and alkylaminocarbonylthioalkyl;
and .
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wherein R® is selected from cycloalkyl, cycloalkenyl, aryl

and heierocycio; wherein R® is optionaily substituted at a
substitutable position with one or more radicals indepea-
dently selected from alkyl, cyaro, xyl, alkoxymtbo;nyl,
haloalkyl. hydroxyalkyl, haloalkoxy, amino, alkylamino,
arylamino, aminoalkyl, nitro, alkoxyalkyl, 1,
aminosulfonyl. halo, alkoxy amd alkylthio; or a
pharmaceutically-acceptable salt thereof, :

A preferred class of nds consists of those com-
pounds of Formula I wherein R* is selected from hydroxyl,
lower alkyl, carboxyl, lower carboxyalkyl, lower
amipocarbonylalkyl, lower alkoxycarbonylalkyl, lower
aralkyi, lower alkoxyalkyl, lower aralkoxyalkyl, lower
alkyithioalkyl, lower aralkylthioalkyl, lower
alkylaminoalkyl, lower aryloxyalkyl, lower arylthicalkyl,
lower haloalkyl, lower hydroxylalkyl, lower cycloalkyl,
lower cycloalkylalkyl, and aralkyl; wherein R is selected
from cycloalkyl. cycloalkenyl, aryl, and heteroaryl; and
wherein R? is optionally substituted at a substitutable posi-
tion with one or more radicals independently selected from
lower alkylsulfinyl, aminosulfonyl, lower alkyl. cyano,
carboxyl, lower alkoxycarbonyl, Jower haloalkyl, hydroxyl,
lower hydroxyalkyl, lower haloalkoxy, amino, lower
alkylamino, lower arylamino, lower aminoalkyl, nitro, halo,
lower alkoxy and lower alkylthio; or a pharmaceutically-
acceptable salt thereof.

A class of compounds of particular interest consists of
those compounds of Formula HI wherein R! is selected from
hydroxyl, methyl, ethyl, propyl, isopropyl, butyl, tert-butyl,
isobutyl, pentyl, neopentyl, hexyl. carboxyl, carboxypropyl,
carboxymethyl, carboxyecthyl, benzyl, phenethyl,
aminocarbonylmethyl, methoxycarbonylmethyl,
methoxycarbopylethyl, methoxymethyl, benzoxymethyl,
phenylethoxymethyl, methylthiomethyl, benzylthiomethyl,
N-methylaminomethyl, N,N-dimethylaminomethyl,
phenyloxymethyl, phenylthiomethyl, fluoromethyl,
difiuoromethyl, trifiuoromethyl, chloromethyl,
dichloromethyl, trichloromethyl, pentafuorocthyl,
heptafiuoropropyl, fiuoromethyl, difiuorocthyl,
difleoropropyl, dichloroethyl, dichloropropyl,
hydroxylmethyl, hydroxylpropyl, hydroxylethyl,
cyclohexyl, cyclobntyl, cyclopentyl, cycloheptyl,
cyclohexylmethyl, cyclohexylethyl, cyciobutylethyl,
cyclopentylmethyl, cycloheptylpropyl, and lower aralkyl
selected from phenylethyl and benzyl optionally substituted
at a substitutable position with fivoro, chloro, bromo, jodo,
methyl, and methoxy; and wherein R? is sclected from
phenyl, naphthyl, biphenyl, cyclohexyl, cyclopentyl,
cycloheptyl, l-cyclohexenyl, 2-cyclohexenyl,
3-cyclohexenyl, 4-cyclohexenyl, 1-cyclopentenyl, pyndylg
thienyl, thiszolyl, oxazolyl, furyl and pyrazinyl; wherein R
is optionally substituted at a substitutable position with one
or more radicals independently selected from
triffuoromethoxy, N-methylamino, N,N-dimethylamino,
N-cthylamino, N,N-dipropylamino. N-botylamino,
N-methyl-N-ethylamino, phenylamino, N-methyl-N-
phenylamino, methylsulfinyl, cthylsulfinyl, methyl, ethyl, .
isopropyl, butyl, tert-butyl, isobutyl, peatyl, hexyl, cyano,
carboxyl, methoxycarbonyl. flucromethyl, difivoromethyl,
triffuoromethyl, chloromethyl, dichloromethyl,
trichloromethyl, pentafiuorocthyl, heptafluoropropyl,
fluoromethyl, difivorocthyl, difluoropropyl, dichloroethyl,
dichloropropyl, hydroxyl, hydroxymethyl, amino,
aminomethyl, nitro, fluoro, chloro, bromo, iodo, methoxy,
ethoxy, propoxy, n-butoxy, pentoxy, hexyloxy,
methylenedioxy, methylthio, aminosulfonyl, ethylthio,
butylthio, and hexylthio; or & pharmaceutically-acceptable
salt thereof.
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A class of compounds of more particular interest consists

of those compounds of Formula I wherein R? is selected
from methyl, ethyl, propyl, isopropyl, butyl, tert-butyl,
isobutyl, pentyl, neopentyl, hexyl, hydroxymethyl,
hydroxypropyl, methoxymethyi, difinoromethyl,
triffuoromethyl, chloromethyl, cyclohexyl,
cyclohexylmethyl, 4-chlorobenzyl, 3-chlorobenzyl,
4-methylbenzyl, 4-methoxybenzyl, carboxyl,
carboxypropyl, carboxymethyl, carboxyethyl,
meﬁwxycarbonyhncthyh and eﬁnoxywbonyleﬂ:yl- wherein
R® is phenyl; wherein R® is optionally substitnted at a
substitutable position with one or more radicals indepen-
dently selected from trifluoromethoxy, N-methylamino,

N,N-dimethylamino, N-ethylamino, N,N-dipropylamino,
N-butylamino, N-methyl-N-ethylamino, phenylamino,
N-methyl-N-phenylamino, methylsulfinyl, ethylsulfinyl,
aminosulfonyl, methyl, ethyl, isopropyl, butyl, tert-butyl,
isobutyl, pentyl. hexyl, cyano, carboxyl, methoxycarbonyl,
fluoromethyl, difluoromethyl, trifinoromethyl,
chloromethyl, dichloromethyl, trichloromethyl,
pentafluoroethyl, heptafivoropropyl, flucromethyl,
difluorocthyl, dificoropropyl, d:chloroethyL dichloropropyl,
hydroxyl, hydroxymethyl, amino, aminomethyl, nitro,
fiuoro, chloro. bromo, iodo, methoxy, ethoxy, propoxy,
n-butoxy, pentoxy, bexyloxy, methylenedioxy, methylthio,
ethylthio, butylthio, and hexylthio; or a pharmaceatically-
acceptable salt thereof.

Within Formula I there is a subclass of compourds of high

interest represented by Formula IV:
mKC O v
ond
R?
(o
)
2 N/O

wheréin R? is selected from alkyl and carboxyalkyl; and
wherein R? is selected from cycloalkyl, cycloalkenyl, aryl
and heterocyclo; wherein R? is optionally substituted at a
substitutable position with one or more radicals indepen-
dently selected from alkyl, cyano, carboxyl, alkoxycarbonyl,
haloalkyl, hydroxyl, hydroxyalkyl, haloalkoxy, amino,
alkylamino, arylamino, aminoalkyl, nitro, afkoxyaikyl,
alkylsulfinyl, aminosulfonyl, halo, alkoxy and alkylthio; ar
a pharmaceutically-acceptable salt thereof.

A family of specific compounds of particular interest
within Formula I comsists of compounds and
pharmaceutically-acceptable salts thereof as foliows:
[3-(3-ﬂuoro-4-methoxyphenyl)-4~phenyl—isoxazol-5~y!l

propanoic aci
3 4-dprmyhsoxazol-5-yi]propanoxc acid;
3-(3-ﬁuoro-4-meﬂ10xyphenyl)—5-meﬂxyl—4—phcnyhmazole,
S-methyl-4-{4-(methylthio)phenyl]-3-phenylisoxazole;
3-(3-fluoro-4-methoxyphenyl)-S-methyl-4-[4-(methylthio)
phenyilisoxazole;
3-(3-chloro-4-methoxyphenyl)-S-methyl-4-{4 -(methylthio)
phenyllisoxazole;
{4-[4-(methylthio)phenyl]-3-phenylisoxazol-5-yl]acetic
acid;

(3,4-diphenylisoxazol-5 -yl)acetic acid;
[3-(3-fluoro-4-methoxyphenyl)-4-{4-(methylsulfonyl)
phenyllisoxazol-5-yilacetic acid;
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[3-( Q.chlnrn-d-methnxvnhpnvh.d. [4-(methvisulfonyl)

F o R LA L L et s Nerev il Jalaa Py A

phenylhsoxazol-s'yl}aeenc acid;
5-methyl-4-[4-(methylsulfonybphenyl)-3-phenyl-isoxazole;
3-(3-chloro-4-methoxyphenyl)-5-methyl-4- [4-
(methylsulfonylphenyljisoxazole;
3-(3-chloro-4-methoxyphenyl)-5-ethyl-4-[4-
(methylsulfonyl)phenyllisoxazole;
3-(3-fluoro-4-methoxyphenyl)-5-ethyl-4-{4-
(methylsulfonylphenyl}isoxazole;
3-(3,4-dichlorophenyl)-5-methyl-4-{4-(methylsulfonyl)
phenyllisoxazole;
3-(3,4-difluorophenyl)-5-methyl-4-[4-(methylsulfonyl)
phenyllisoxazole;
3-(3,5-difluoro-4-methoxyphenyl)-5-methyl-4-[4-
(methylsulfonylphenyllisoxazole;
3- (methoxyphenyl)-s-mcthyl-4-[4—(methy]sn1fonyl)
phenyllisoxazole;
3-(4-chlorophenyl)-5-methyl-4-[4-(methylsulfonyl)phenyl]
isoxazoie;
3-(4-fluorophenyl)-5-methyl-4-[4-(methylsulfonyl)phenyl]
isoxazole;
3-(4-methyiphenyl)-5-methyl-4-{4-(methylsulfonyl)phenyl]
isoxazole; .
4-[5-cthyl-3-phenylisoxazol-4-yllbenzencsulfonamide;
4-{5propyl-3-phenylisoxazol-4-yl}benzenesulfonamide;
4-[S-isopropyl-3-phenylisoxazol-4-yl]benzenesulfonamide;
4-{5-butyl-3-phenylisoxazol-4-yljbenzenesulfonamide;
4-[S-isobntyl-3-phenylisoxazol-4-yl]benzenesuifonamide;
4-[5-cyclobexyl-3- phcnylxsoxazol 4-y1]
benzenesulfonamide;
4-[5-neopentyl-3-phenylisoxazol-4-yl]benzenesulfonamide;
4-[S-cyclohexylmethyl-3-phenylisoxazol-4-yl]
benzenesulfonamide;
4-15-(4-chlorophenyl)methyl-3-phenylisoxazol-4-yi]
benzenesulfonamide;
4-[5-trifivoromethyl-3-phenylisoxazol-4-yl}l~
benzenesulfonamide;
4-[5-difluoromethyl-3-phenylisoxazol- 4-y1]A
beazenesulfonamide;
4-[{S-chloromethyl-3-phenylisoxazol-4-yl]
benzeaesulfonamide;
4-{5-methyl-3-phenylisoxazol-4-yl]benzenesulfonic acid;
4-[5-propyl-3-phenylisoxazol-4-yllbenzenesulfonic acid;
4-[S-methoxymethyl-3-phenylisoxazol-4-yl]
benzeaesulfonamide;
4-[5- (3-hydroxypropyl)-3-phenylxsoxazol~4-yl]
benzenesulfonamide;
4-[3-(4-chlorophenyl)-5-methyl-isoxazol-4-yl]
benzenesulfonamide;
4-[3-(4-fluorophenyl)-5-methyl-isoxazol-4-yl]
benzenesulfonamide;

4-[3~(3-fluoro~4-methylphenyl)-S-methyl-isoxazol-4-yi]
benzeaesulfonamide;
4-[3-(3-aminosulfonyl-4-methoxyphenyl)-5-methyl-
isoxazol-4-yljbenzenesulfonamide;
4-{3-(3-chloro-4-methylphenyl)-5-methyl-isoxazol-4-y1]
benzenesulfonamide;
4-{5-methyl-3-(3-pyridyl)isoxazol-4- yl]
benzenesulfonamide;
4-[S-methyl-3-(4-pyridyl)-isoxazol-4-yl]
benzenesulfonamide;
4-[3-(3-finorophenyl)-S-methyl-isoxazol-4-yl}
benzencsulfonamide;
4-[5-hydroxymethyl- 3~phcnylxsoxazol -4-y1}
benzenesulfonamide;
{4-{4-(aminosulfonyl)phenyl]-3-phenylisoxazol-5-yl]
adid;
4-{S-hydroxy-3-phenyl-4-isoxazolyiJbenzenesulfonamide;
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4—[3—mcthyl—5~pbenyl—xsoxazol—4—yllbenmesuifonmmde
4-[5-methyl-3-phenyl-isoxazol-4-yl]benzenesulfonamide;
4-[3-(3-fluoro-4-methoxyphenyl)-5-methyl-isoxazol-4-yi]
benzenesulfonamide;
4-[3-(4-methoxyphenyl)-5-methyl-isoxazol-4-yl}
benzenesulfonamide;
4-[3-(3,5-diffuoro-4-methoxyphenyl)-5-methyl-isoxazol-4-
yijbenzenesulfonamide;
4-[3-(3-chloro-4-methoxyphenyl)-5-methyl-isoxazol-4-yl}
benzenesulfopamide;
4-[3~3,5-dichiaro-4-methoxyphenyl)-5-methyl-isoxazol-4-
yljbenzenesulfopamide;
4-[3-(4-methylphenyl)-5-methyl-isoxazol-4-yl)
benzenesutfonamide;
4-[5-methyl-3-(4-trifluoromethoxyphenyl)-isoxazol-4-yl]
benzenesulfonamide;
4-{5-methy}-3-(4-trifiuoromethylphenyl)-isoxazol-4-yl]
benzenesulfonamide;
4-[3-(4-cyanophenyl)-5-methyl-isoxazol-4-yl]
benzenesulfosamide;
4-[3—(4-methylsu1ﬁnylphenyl)—S-methyl-xsoxazol-4-yl]
benzenesulfonamide;
4-{3-(4-methylthiophenyl)-5-methyl-isoxazol-4-yl]
benzenesulfonamide;
4-{3-(4-hydroxymethylphenyl)-S-methyl-isoxazol-4-yl]
benzenesulfonamide;
4—[5-cthyl-3~(3-ﬂuoro-4-mcthoxyphcnyl)zsoxazol-4~yl]
benzenesulfonamide;
4-{5-benzyl-3-(3-fluoro-4-methoxyphenyl)isoxazol-4-yl}
benzenesulfopamide;
4-[3-(3-fluoro-4-methoxyphenyl)-5-methoxy-isoxazol-4-ylj
benzenesulfonamide;
4-[3-(3-fluoro-4-methoxyphenyl)-5-phenoxymethyl-
isoxazol-4-yijbeazenesulfonamide;
4-[5-benzyloxymethyl-3-(3-fluoro-4-methoxyphenyl)-
isoxazol-4-yllbenzenesulfonamide;
4-[3-(3-fluoro-4-methoxyphenyl)-S-methoxymethyl-
isoxazol-4-yllbenzenesulfopamide;
4-[3-(3-fluoro-4.methoxyphenyl)-5-methylthiomethyl-
isoxazol-4-ylJbenzenesulfonamide;
4-[3-(3-fluaro-4-methoxyphenyl)-5-(3-thienyl) methylthio-
isoxazol-4-yljbenzenesuifopamide;
4-[3-(3-filuoro-4-methoxyphenyl)-5-
methoxycarbonylmethyl-isoxazol-4-yl]}
benzenesulfonamide;
4-[5-(aminocarbonylmethyl)-3-(3-fluoro-4-methoxyphenyl)
-isoxazol-4-yl}benzenesnlfonamide;
4-[3-(3-fluoro-4-methoxyphenyl)-5-methylthio-isoxazol-4-
yllbenzenesulfonamide;
4-[3-(3-fluoro-4-methoxyphenyl)-S-(trifiucromethoxy)
isoxazol-4-yljbenzenesulfonamide;
4-{3-(3-fluoro-4-methoxyphenyl)-5-(N-methylamino)
isoxazol-4-ylibeazenesulfonamide;
[4-[4-(aminosulfonyl)phenyl}-3-phenyl-isoxazol-5-yljacetic
acid;
{4-[4-(aminosulfonyl)phenyll-3-phenyl-isoxazol-5-y1]
carboxamide;
methyl [4-{4-(aminosulfonyl)phenyl}-3-phenyl-isoxazol-5-
yllacetate;
[4-f4-(aminosulfonyl)phenyl]-3-phenyl-isoxazol-5-yl]
propanoic acid;
ethyl {4-{4-(aminosulfonyl)phenyl]-3-phenyl-isoxazol-5-yI]
propanoate; and
[4-[4-(aminosulfonyl)phenyl]-3-(3-fluoro-4-
methoxyphenyl)isoxazol-S-yHpropanoic acid.
A second family of specific compounds of particular
interest within Formula I consists of compounds and
pharmaceutically-acceptable salts thereof as follows:
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10
4-[S-ethyl-3-phenylisoxazol-4-yl]benzenesulfonamide;
4-f5-propyl-3-phenylisoxazol-4-yi]benzenesulfonamide;
4-[5-isopropyl-3-phenylisoxazol-4-ylJbenzenesulfonamide;
4-{5-butyl-3-phenylisoxazol-4-yllbenzenesulfonamide; . .
4-[5-isobutyl-3-phenylisoxazol-4-yljbenzenesulfonamide;
4-15- cyc!ohexyl 3-phenylisoxazol-4-yl]

benzenesulfonamide;
4-[S-neopentyl-3-phenylisoxazol-4-yljbenzenesutfonamide;
4-[5-cyclohexylmethyl-3-phenylisoxazol-4-yl1]
benzenesulfonamide;
4-[5-(4-chlorophenylymethyl-3-phenylisoxazol-4-yl]
benzenesulfonamide;
4-{5-trifiluoromethyl-3-phenylisoxazol-4-yl]
benzenesulfonamide;
4-[5-difiuoromethyl-3-phenylis oxazol 4-yl]
benzenesulfonamide;
4-[5-chlioromethyl-3-phenylisoxazol-4-yl]
benzenesulfonamide;
4-[5-methyl-3-phenylisoxazol-4-yI}benzenesulfonic acid;
4-{5-propyl-3-phenylisoxazol-4-ylJbenzenesulfonic acid;
4-[5-methoxymethyl-3-phenylisoxazol-4-yl]
benzenesulfonamide; )
4-[5-(3-hydroxypropyl)-3-phenylisoxazol-4-yl]
benzenesutfonamide;
4-[3-(4-chlorophenyl)-5-methyl-isoxazol-4-yl]
benzepesulfonamide;
4-[3-(4-fluorophenyl)-5-methyl-isoxazol-4-yl]
benzenesulfonamide;
4-[3-(3-fluoro-4-methylphenyl)-5-methyl-isoxazol-4-yl}
benzenesulfonamide;
4-[3~(3-aminosulfonyi-4-methoxyphenyl)-5-methyl-
isoxazol-4-yljbenzenesulfonamide;
4-[3-(3-chloro-4-methylphenyl)-S-methyl-isoxazol-4-yl]
benzencesulfonamide;

4-[5-methyl-3- (3-pyndy1)1soxazol -4-y1]
benzepesulfonamide:

4-[5-methyl-3- (4 -pyridyl)-isoxazol-4-yl] .
benzenesulfonamide;

4-[3-(3-fluorophenyl)- 5-methyl-isoxazol-4-yl]
benzenesulfonamide;

4-[5-hydroxymethyl-3- phenylisoxazol -4-y1]
benzenesulfonamide;

[4-[4~(ammosulfonyl)phcnyl]-3-phenyl§souzol-5-yl]
carboxylic acid;
4-[5-hydroxy-3-phenyl-4-isoxazolyllbenzenesulfopamide;
4-[3-methy}-5-phenyl-isoxazol-4-ylJbenzenesulfonamide;
4-{5-methyl-3-phenyl-isoxazol-4-yiJbenzenesulfonamide;
4-[3-(3-fluoro-4-methoxyphenyi)-5-methyl-isoxazol-4-yl]
benzepesulfonamide;
[3-(3-chloro-4-methoxyphenyl)-4-[4-(methylsulfonyl)
phenyllisoxazol-S-yllacetic acid; .
5-methy1—4—[4—(mcﬂ1ylmlfonyl)phenyl] -3-phenyl-isoxazole;
3-(3-chloro-4-methoxyphenyl)-S-methyl -4-[4-
(methyisulfonyl)phenyllisoxazole;
[4-{4-(aminosulfonyl)phenyl]-3-phenyl-isoxazol- S-yllacenc
acid;

[4~[4—(ammosulfonyl)pbenyl]-B-phcnyl-lsoxazol-s-yll
propanoic acid;
ethyl [L[Hmnosnlfonyl)phenyl]%-phenyl—mazol -5-y1}
propanoate;
[4-[4- (ammosulfonyl)phenyl] 3-(3-fluoro-4-
methoxyphenyl)isoxazol-5-yllpropanoic acid; and
[3-(3-fluoro-4-methoxyphenyl)-4-[4-(methylsulfonyl)
phenyllisoxazol-5-yljacetic acid.
The term “bydrido” denotes a single hydrogen atom (H).
‘Fhis hydrido radical may be attached, for example, to an
oxygen atom to form a hydroxyl radical or two hydrido
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radicals may be attached to a carbon atom to form a
methylene (—CH,~) radical. Where used, either alone or
within other terms such as “haloalkyl”, “alkylsulfonyl”,
“alkoxyalkyl” and “hydroxyalkyl”, the term *“alkyl”
embraces linear or branched radicals having one to about
twenty' carbon atoms or, preferably, one to about twelve
carbon atoms. More preferred alkyl radicals are “lower
alky]” radicals having one to about ten carbon atoms. Most
preferred are lower alkyl radicals having one to about six
carbon atoms. Examples of such radicals include methyl,
ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-
butyl, pentyl, iso-amyl, hexyl and the like. The term
“cycloalkyl” embraces saturated carbocyclic radicals having
three to twelve carbon atoms. More preferred cycloatkyl
radicals are “lower cycloalkyl” radicals having three to
about eight carbon atoms. Exarples of such radicals include
cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl. The
term “halo” means halogens such as fluorine, chlorine,
bromine or iodine. The term “haloalkyl” embraces radicals
wherein any one or more of the alkyl carbon atoms is
substitsted with halo as defined above. Specifically
embraced are mopohaloalkyl, dihaloalkyl and polyhaloalkyl
radicals. A monohaloalkyl radical, for one example, may
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have either an iodo, bromo, chloro or fluoro atom within the .

radical. Dihalo and polyhaloalkyl radicals may bave two or
maore of the same halo atoms or a combiration of diffexent
halo radicals, “Lower haloalkyl” embraces radicals having
1-6 carbon atoms. Examples of haloalkyl radicals include
finoromethyl, difinoromethyl, trifiuvoromethyl,
chioromethyl, dichloromethyl, trichloromethyl,
pentafluoroethyl, heptafluoropropyl, difluorochloromethyl,
dichlorofiucromethyl, difiuoroethyl, difiuaropropyl, dichio-
rocthyl and dichiaropropyl. 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 inclnde
hydroxymethyl, hydroxyethyl, hydroxypropyl, hydroxybu-
tyl and hydroxyhexyl. The terms “alkoxy” and “alkoxy-
alkyl” embrace linear or branched oxy-containing radicals
cach having alkyl portions of one to about ten carbon atogns,
More preferred alkoxy radicals are “lower alkoxy” radicals
having one to six carbon atoms. Examples of such radicals
include methoxy, ethoxy, propoxy, butoxy and tert-butoxy.
The term “alkoxyalkyl” also embraces alkyl radicals having
two or more alkoxy radicals attached to the atkyl radical,
that is, to form monoalkoxyalkyl and dialkoxyalkyl radicals.
The “alkoxy” radicals may be further substituted with one or
more balo atoms, such as fluoro, chloro or bromo, to provide
haloalkoxy radicals. Mare preferred haloalkoxyradwals are
“lower haloalkoxy” radicals having one to six carbon atoms
and onc or more halo radicals. Examples of such radicals
include fluoromethoxy, chloromethoxy, trifisoromethoxy,
trifiuoroethoxy, finoroethoxy and flucropropoxy. The term
‘cycloalkoxy”™ embraces radicals having cycloalkyl radicals,
as defined above. attached to an alkoxy radical The term
“aryl”, alone or in combination, means a carbocyclic aro-
matic system containing one, two or three rings wherein
such rings may be attached together in a pendent manper or
may be fused, The term “aryl” embraces aromatic radicals
such as phenyl, naphthyl, tetrahydronaphthyl, indane and
biphenyl. The terms “heterocyclic” and “heterocyclo”
embrace saturated, partially saturated and unsaturated
heteroatom-containing ring-shaped radicals, where the het-
ercatoms may be selected from nitrogen, sulfur and oxygen.
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Examples of saturated heterocyclic radicals include satu-
zated 3 to 6-membered heteromonocylic group containing 1
to 4 nitrogen atoms (c.g. pymolidinyl, imidazolidinyl,
piperidino, piperazinyl, etc.); saturated 3 to' G-membered
heteromonocyclic group containing 1 to 2 oxygen atoms and
1 to 3 nitrogen atoms (e.g. morpholinyl, etc.); saturated 3 to
6-membered heteromonocyclic group containing 1 to 2
sulfur atoms and 1 to 3 nitrogen atoms (e.g., thiazolidinyl,
etc.). Examples of partially saturated heterocyclic radicals
include dihydrothiophene, dihydropyran, dihydrofuran and
dihydrothiazole. The term “heferoaryl” embraces unsatur-

ated heterocyclic radicals. Examples of unsaturated hetero-
cyclic radicals, also termed “heteroaryl” radicals include
unsaturated 3 to 6 membered heteromonocyclic group con-
taining 1 to 4 pitrogen atoms, for example, pymrolyl,
pyrrolinyl, imidazolyl, pyrazolyl. pyridyl, pyrimidyl,
pyrazinyl, pyridazinyl, triazolyl (e.g. 4H-1.24-tdazolyl,
1H-1,2 3-triazolyl, 2H-1,2.3-triazolyl, etc.) tetrazolyl (e.g.
1H-tetrazolyl, ZH-tetrazolyl, ¢ic.), etc.; unsaturated con-
densed heterocyclic group containing 1 to 5 nitrogen atoms,
for example, indolyl, isoindolyl, indolizinyl,
benzimidazolyl, quinolyl, isoquinolyl, indazolyl,
benzotriazolyl. tetrazolopyridazinyl {(e.g., tetrazolo[1,5-b]
pyridazinyl, etc.), etc.; unsaturated 3 to 6-membered hetero-
monocyclic group containing an oxygen atom, for example,
pyranyl, furyl, etc.; unsaturated 3 to 6-membered hetero-
monocyclic group containing a sulfur atom, for example,
thienyl. etc.; unsaturated 3-to 6-membered heteromonocy-

clic group containing ‘1 to 2 oxygen atoms and I to 3
nitrogen atorns, for example, oxazolyl, isoxazolyl, oxadia-

zolyl (e.g., 1724-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,5-
oxadiazolyl, etc.) etc.; unsaturated condensed heterocyclic
group containing 1 to 2 oxygen atoms and 1 to 3 nitrogen
atoms (e.g. benzoxazolyl, benzoxadiazolyl, etc.); unsatur-
ated 3 to 6-membered heteromonocyclic group containing 1
to 2 sulfur atoms and 1 to'3 nitrogen atoms, for example,
thiazolyl, thiadiazolyl (e.g., 1,2,4-thiadiazolyl, 1,3,4-
thiadiazolyl, 1,2,5-thiadiazolyl, etc.) etc.; unsaturated con-
densed heterocyclic group containing 1 to 2 sulfur atoms and
1 to 3 nitrogen atoms (e.g., benzothiazolyl,
benzothiadiazolyl, etc.) and the like. The term also embraces
radicals where heterocyclic radicals are fosed with aryl
radicals. Examples of such fused bicyclic radicals include
benzofuran, benzothiophene, and the like. Said “heterocy-
clic gronp” mayhaveltoS snbstituents such as lower alkyl,
hydroxy, oxo, amino and Jower alkylamino. The term “alky-
Ithio” embraces radicals containing 2 linear or branched
alkyl radical, of one to about ten carbon atoms attached to
a divalent sulfur atom. More prefemred alkyithio radicals are
“lower alkylthio” radicals having alkyl radicals of one to six
carbon atoms. Examples of such lower alkylthio radicals are
methylthio. ethyithio, propyithio, butylthio and hexylthic.
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 alkyithioalkyl radicals are “lower alkylthioalkyl™
radicals having alkyl radicals of one to six carbon atoms.
Examples of such lower alkylthioalkyl radicals include
methylthiomethyl. The term “cycloalkylalkylthio” embraces
radicals having cycloalkyl radicals, as defined above,
attached to an alkylthio radical. More preferred cycloalky-

lthio radicals are “lower cycloalkylalkylthio” radicals hav-
ing cyc}oalkylradimis of three to six carbon atoms. The
term “alkylsulfinyl” embraces radicals containing a linear or
branched alkyl radical, of one to ten carbon atoms, attached
to a divalent —S(==0)— radical. More preferred alkylsulfi-
nyl radicals are “lower alkylsulfinyl” radicals having alkyl
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radicals of one to six carbon atoms. Examples of such lower
atkylsulfiny! radicals include methylsulfinyl, ethylsulfinyl,
butylsulfinyl and hexylsulfinyl. The term “sulfonyl”,
whether used alone or linked to other texms such as
alkylsulfonyl, denotes respectively divalent radicals
~80,—. “Alkylsulfonyl” embraces alkyl radicals attached
to a sulfonyl radical, where alkyl is defined as above. More
prefeved alkylsulfonyl radicals are “lower alkylsulfonyl”
radicals having one to six carbon atoms. Examples of such
lower alkylsulfonyl radicals include methylsulfonyl, cthyl-
sulfonyl and propylsulfonyl. The “alkyisulfonyl” radicals
may be further substituted with one or more halo atoms,
such as fluoro, chloro or bromo, to provide haloalkylsulfonyl
radicals. The terms “sulfamyl”, “aminosuifonyl” and “sul-
fopamidyl” denote NH,0,5—. The term “acyl” denotes a
radical provided by the residue after removal of hydroxyl
from an arganic acid. Examples of such acylradicals include
alkanoyl and aroyl radicals. The terms “carboxy” or
“carboxyl”, whether used alone or with other terms, such as
“carboxyalkyl”, denotes —CO,H. The term “carbonyl”.
whether used alone or with other terms, such as
“alkoxycarbonyl”, denotes —(C=0)—. The term *‘alkoxy-
carbonyl” means a radical containing an alkoxy radical, as
defined above, attached via an oxygen atom to a carbonyl
radical. Examples of such “alkoxycarbonyl” ester radicals
include substituted or upsubstituted methoxycarbonyl,
cthoxycarbonyl, propoxycarbonyl, butoxycarbonyl and
hexyloxycarbonyl. The term “alkoxycarbonylalkyl” means a
radical containing an alkoxycarbonyl radical, as defined
above, attached to an alkyl radical. Examples of such
“alkoxycarbonylalkyl” ester radicals include substituted or
unsubstituted methoxycarbonybmethyl, butoxycarbonylm-
ethyl and hexyloxycarbonylethyl. The terms
“alkylcarbonyl”, “aryicarbonyl” and “aralkylcarbonyl”
include radicals having alkyl, aryl and aralkyl radicals, as
defined above, attached via an oxygen atom to a carbonyl
sadical. Examples of such radicals include substituted or
unsubstituted methylcarbonyl, ethylcarbonyl, phenylcarbo-
1yl and bepzylcarbonyl. The term “aralkyl” embraces aryl-
substituted alkyl radicals such as benzyl, diphenylmethyl,
triphenylmethyl, phenylethyl, and dipbenylethyl. The arylin
said aralkyl may be additionally substituted with balo, alkyl,
alkoxy, halkoalkyl and haloalkoxy. The terms benzyl and
phenylmethyl are interchangeable. The term “heterocy-
cloalkyl” embraces heterocyclo-substituted alkyl radicals,
such as pyrrolidinylmethyl, piperazinylmethyl,
piperidinylmethyl), furanylethyl, tetrahydrofurylethyl and
heteroaralkyl radicals. The term “heteroaratkyl” embraces
heteroaryl-substimted atkyl radicals, such as pyridylmethyl,
quinolylmethyl, thienylmethyl, furylethyl, and gquinolyl-
cthyl. The heteroaryl in said heteroaralkyl may be addition-
ally substituted with halo, alkyl, alkoxy, halkoalkyl and
haloalkoxy. The term *“cycloalkylalkyl” embraces
cycloalkyl-substituted alkyl radicals such as
cyclohexylmethyl, cyclopentylethyl. cyclopentylmethyl,
cyclohexylethyl, and cyclobutylpropyl. The term “aralkoxy”
embraces aralkyl radicals attached through an oxygen atom
to other radicals. The term “aralkoxyalkyl” embraces
aralkoxy radicals attached through an oxygen atom to an
alky} radical. The term “aralkylthio” embraces aralkyl radi-
cals attached to a sulfur atom. The term “aralkylthicalkyl”
embraces aralkylthio radicals attached through a sulfur atom
to an alkyl radical The term “heteroaralkoxy” embraces
heteroaralkyl radicals attached through an oxygen atom to
other radicals. The term “heteroaralkylthio” embraces bet-
eroaralkyl radicals attached through a sulfur atom to other
radicals. The termn “aminoatkyl” embraces alkyl radicals
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substituted with amino radicals. The term “alkylamino”
denotes amino groups which have been substituted with one
or two alkyl radicals. Suitable “alkylamino™ may be mono or
dialkylamino such as N-methylamino, N-cthylamino, N,N-
dimethylamino, N,N-dicthylamino or the like. The term
“eycloalkylamino™ denotes amino groups which have been
substituted with one or two cyclealkyl radicals, as defined
above. The term “arylamino” denotes amino groups which
have been substituted with one or two aryl radicals, such as
N-phenylamino. The “arylamino” radicals may be further
substituted on the aryl ring portion of the zadical, The term
“aralkylamino™ embraces aralkyl radicals attached through
an nitrogen atom to other radicals. The term “heteroaralky-
lamino” embraces heteroaralkyl radicals, as defined above,
attached through an nitrogen atom to other radicals. The
term “aminocarbony]l” depotes an amide group of the for-
mula —C(=0)NH,. The term “alkylcarbonylaminoaliyl”
embraces radicals having one or more alkyl radicals attached
to a carbonyl radical further attached to an aminoalkyl
radical. The term “alkylaminoalkyl” embraces radicals hav-
ing one or more alkyl radicals attached to an aminoalkyl
radical. The term “aryloxyalkyl” embraces radicals having
an aryl radicals attached to an alkyl radical through a
divalent oxygen atom. The term “arylthioalkyl” embraces
radicals having an aryl radicals attached to an alkyl radical
through a divaient sulfur atom.

The present invention comprises a pharmaceutical com-
position comprising a thmpcuncall ~effective amount of a
compound of Formulas I-IV ir association with at least one
pharmaceutically-acceptable carrier, adjuvant or diloent.

The present invention also comprises a method of treating
inflammation or inflammation-associated disorders in a
subject, the method comprising administering to the subject
having such inflammation or disorder a therapeutically--
effective amount of a2 compound of Formnlas I-IV.,

Also included in the family of compounds of Formulas -
J-IV arc the pharmacentically-accepiable salts thereof. The
termn “phanmacentically-acceptable salts” embraces salts
€0 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 pharmaccutically-
acceptable. Suitable pharmaceutically-acceptable acid addi-
tion saltsofoompounds of Formulas I-IV may be prepared
ﬁomanmmgamcaddor&ommmganicamd.ﬂxmnplesof
such inorganic acids are hydrochloric, hydrobromic,
hydroiodic, nitric, carbonic, sulfuric and phosphoric acid.
Appropriate organic acids may be selected from aliphatic,

" cycloaliphatic, aromatic, araliphatic, heterocydiic, carboxy-
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lic and sulfonic classes of organic acids, example of which
are formic, acetic, propionic, succinic, glycolic, gluconic,
lactic, malic, tartaric, citric, ascorbic, glucuronic, maleic,
fumaric, pyruvic, aspartic, glutamic, benzoic, anthranilic,
mesylic, salicylic, p-hydroxybenzoic. phenylacetic,
mandelic, embopic (pamoic), methanesulfonic, -
cthanesulfonic, benzenesulfonic, pantothenic,
toluenesulfonic, 2-hydroxyethanesulfonic, sulfanilic,
stearic, cyclohexylaminosulfenic, algenic,
B-hydroxybutyric, salicylic, galactaric and galacturonic
acid. Suitable pharmaceutically-acceptable base addition
salts of compounds of Formulas I-IV include metallic salts
made from aluminum, calcium, lithium, magnesium,
potassium, sodium and zinc or organic salts made from
N N'-dibenzylethylenediamine, chloroprocaine, choline,
diethanolamine, ethylenediamine, meglumine
(N-methylglncamine) and procaine. All of these salts may be
prepared by conventional means from the comesponding
compound of Formulas I-IV by reacting, for example, the
appropriate acid or base with the compound of Formulas
V.
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GENERAL SYNTHETIC PROCEDURES
The compounds of the invention can be synthesized
to the following procedures of Schemes 1-X111,
wherein the R'-R* substituents are as defined for Formulas
HIV, above, except where further noted.

Scheme ¥

Scheme- 1 illustrates the two step procedure used to
prepare substituted desoxybenzom derivatives 3. In step one,
4-methylthiophenylacetic acid 1 is converted to the corre-
spondmg acid chloride 2 with thionyl chloride. A variety of
aromatic compounds are then acylated with 2 in the presence
of a Lewis acid such as aluminum chloride to provide the
desired desoxybenzoins 3 in high yield. This Friedel Crafts
acylation ‘can be performed in an inert solvent, such as
dichloromethane, chloroform, nitrobenzene, 1,2-
dichloroethane, 1,2-dichlorobenzene and similar solvents. -

Scheme I
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Synthetic Scheme II shows thcfom'stepp‘owdurc which
can be used to prepare substituted ketone compounds 7 from
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aldehyde 4 and acid 5. In step one, aldchyde 4 and substi-
tuted acetic acid S are heated together in acetic anhydride
and triethylamine to form the 2,3-disubstituted acrylic acids
6 via a Perkin condensation. In step two, the addition of .
water produces the acids 6 free from any mixed acetic-
acrylic anhydrides. In step three, the acrylic acids 6 are
reacted with diphenylphosphorylazide (DPPA) and tricthy-
lamine in toluene at about 0° C. and then at room tempera-
ture to form acylazides. In step four, the crude acylazides are
heated to form a vinyl isocyanate via a Curtins rearrange-
ment. The vinyl isocyanates are trapped with tert-butyl
alcohol to produce N-tert-butoxycarbonyl enamine deriva-
tives. Acidic hydrolysis using concentrated HCl provides the
substituted ketone 7 intermediates. :

Scheme I
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Synthetic Scheme I illustrates an alternative approach
which can be used to prepare substituted ketone intermedi-
ates 7 via the Claisen reaction of a substituted phenylaceto-

pitrile 8 ard a acid ester 9. In the first step, a mixture of

substituted phenylacetonitrile § and acid ester 9 are treated

50 with a base such as sodinum methoxide in a protic solvent like

methanol to provide the cyanoketone 10. In step two, the
cyanoketone 10 is hydrolyzed in aqueous acid such as
concentrated HBr to effect hydrolysis of the nitrile and

dcwboxylmon of the incipient carboxylic acid to produce
the subsmuted ketone intermediates 7.

Oﬂletsynthcucappmachesmpossiblctofmmthc
0 gesired ketones 7. These alternatives include reacting the
appropriate Grignard of lithiom rcagents with Weinreb
amides of substituted acids or acetic acids. The Weinreb -
methodology has been reponedm Tetrahedron Letters, 4171
(1977).
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Scheqne IV

O NOH
i3 R
o NEOH "

Synthetic Scheme IV shows the procedure which can be 15

used for the preparation of oxime intermediates 12. Treat-
ment of ketone intermediates 7 with hydroxylamine, gener-
al]y prepared from hydroxylamine hydrochiaride by potas-
sium hydroxide, provides the oxime intermediates 12. A
wide variety of solvents can be used for this reaction
including ethanol, tolnene and tetrahydrofuran.

Scheme V
NOH N—~O -
4
.3 R OH
1) 2eq. n-Buli a
2) (RICOR0 ®
R? 13

Synthetic Scheme V shows the procedure which can be
used for the preparation of hydrated isoxazole derivatives
13. The substituted oximes 12 are treated with two equiva-
lents of 4 base such as n-butyllithinm in hexanes to produce
a dianion which is subsequently acylated. Suitable acylating
agents are anhydrides, acyl imidazoles, esters and the like.
-Upon quenching the reaction mixture with dilute aguecus
acid, hydrated isoxazole derivatives 13 can be isolated by

crystallization or chromatography.
Scheme VI
N-O N~-O
A B!
R OH K RS
H;504
-—>

R2

13 14

Synthetic Scheme VI shows the procedure which can be
used for the preparation of isoxazole analogs 14 by dehy-
dration of the hydrated isoxazole derivatives 13. Substituted
hydrated isoxazoles 13 are dissolved in an appropriate
solvent such as tolncne and then treated with 2 catalytic to
stoichiometric amount of concentrated sulfuric acid to effect
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dehydration and thereby produce isoxazole dexivatives 14.
Other acids can also be employed to effect this transforma-
tion such as concentrated HCl, concentrated HBr and many
others. .

Scheme VI
N~0O Ne=O
K R: :3 Rt
o
S
SCH, S=0
N

HC
16

15

Synthetic Scheme VII shows the procedure which can be
used for the preparation of substituted 4-[4-(methylsulfonyl)
phenyllisoxazole analogs 16 from the comesponding 4-{4-
~ (methylthio)phenyllisoxazoles 15. The oxidation of an aro-
4o Tatic methythio derivative 15 to the corresponding aromatic
mcthylsnlfonyl compound '16 can be accomplished in a
variety of ways such as with two equivalents of meta-
chloroperoxybenzoic acid (MCPBA), two equivalents of
Oxone® (potassium peroxymonosulfate) and many other
oxidizing agents. .

Scheme VIIU

K
l)ClSO.\K

Synthetic Scheme VIII shows the procedure which can be
used for the preparation of substituted 4-(4-aminosulfonyl)
phenylisoxazole analogs 17 from the corresponding
4-phenylisoxazoles 14. The procedure is a two step process

=0

/\\

17

60-for the direct introduction of the sulfonamide moiety into

4-phenylisoxazoles 14 ar hydrated isoxazoles 13. In step
one, isoxazole 14 or hydrated isoxazole 13 is treated at about
0° C. with two or three equivalents of chlorosulfonic acid to

5 form the carresponding sulfonyl chloride. Tn step two, the

suifonyl chloride thus formed is treated with concentrated
ammonia to provide the sulfonamide derivative 17.
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Scheme TX Scheme Xi
N—©O
K Rt R!
l)n-PstBr )so,ca.nm
3) NmOSOJH
/s\—\-o s-o

16 17

Synthetic Scheme IX shows the three step procedure used
to prepare sulfonamide antiinflammatory agents 17 from
their cormresponding methyl sulfones 16. In step one, a
tetrahydrofuran solution (THF) of the methyl sulfones 16 are
treated with an alkyllithium or alkylmagnesinvm (Grignard)
reagent at ~78° C., such as n-propyl magnesinm bromide. In
step two, the anion generated in step one is treated with an
organoborane, such as tri-n-butylborane at <78° C. then
warmed to room temperature and then heated to reflax. In
step three, an agueous solution of hydroxylamine-o-sulfonic
acid is ‘added to provide the comesponding sulfonamide
antiinfi agents 17. This procedure is i
that of Huang et. al., Terahedron Letters, 35, 7204 (1994).

Sl

18 17

Scheme X

1) (G’:CO)ZO
3) N!w)l!

Synthetic Scheme X shows the three step procedure nsed
to prepare sulfonamide antiinflammatory sgents 17 from
their corresponding methylsulfinyl analogs 18. Metbylsnlﬁ-
nyl derivatives 18 are available from the
methyithio compounds 15 by oxidation with one equivalent
of an oxidizing agent such as MCPBA. In step one, the
methylsulfinyl compounds 18 are treated with trifiuoroacetic
anhydride to effect Pummerer rearrangement. In step two.
the crude Pummerer rearrangement product dissolved in
acetic acid is treated with chlorine gas to produce a sulfonyl
chloride. In step three, the sulfonyl chloride is converted to
the corresponding sulfonamide antiinflammatory agents 17
by treatment with concentrated ammonia. This procedure
was adapted from Kharash, J. Am. Chem. Soc, 73, 3240
(1951).

15

2

55

HgN 0
17

Synthetic Scheme XI shows the two siep procedure used
to prepare sulfonamide antiinflammatory agents 17 from
their coxrcspondmg 4-phenyl isoxazole derivatives 14. In
step one a mixture of sulfuryl chloride and dimethyiforma-
mide (DMF) are allowed to react at room temperature and
then mixed with 4-phenylisoxazoles 14 and heated to about
100° C. The sulfonyl chloride thus formed is then treated
with an excess of concentrated ammonia to provide the
antiinflammatory sulfonamides 17.

R:

Synthetic Scheme XI shows the three step procedure
used to prepare sulfonamide antiinflammatory sgents 20
from 4-phenyl isoxazoles 19. In step one, the
4-phenylisoxazoles 19 are converted into the corresponding
sulfonic acid by treathent with sulfur trioxide pyridine
(pyridine) complex at about 100° C. In step two, the sulfonic
acid is convested into the sulfonyl chioride by the action of
phosphaorus oxychloride and in step three the sulfonyl chlo-
ride is treated with excess concentrated ammonia to provide
the antiinflammatory sulfonamides 20.
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1) NeHCO;, THF,
H0,KL &, A
2) NaHSO0s

Synthetic Scheme XIII shows the three step procedure
used to prepare 4,5-diphenylisoxazole antiinflammatory
agents 24 from 1,2-diphenylbutenones 21. In step one, the
1.2-diphenylketones 21 are converted to the corresponding
oximes 22 by treatment with hydroxylamine in a manner
similar to that shown in Scheme IV, In step two, the oxime
22 is converted to the 4,5-diphenylisoxazole 23 in two steps.

. The oxime 22 is reacted with potassium iodide and iodine in
the presence of base, such as sodium bicarbonate and heated
to form the halo intermediate. Sodinm bisulfite is added to
form the isoxazole 23. The isoxazole 23 is converted to the
sulfonamide by any of the procedures shown in Schemes
VIIL XX or XTL

The following examples contain detailed descriptions of
the methods of preparation of compounds of Formulas E-IV.
These detailed descriptions fall within the scope, and serve
to exemplify, the above described General Synthetic Proce-
dures which form part of the invention. These detailed
descriptions are presented for filustrative purposes only and 5
are not intended as a restriction on the scope of the inven-
tion. All parts are by weight and temperatures are in Degrees
centigrade unless otherwise indicated. All compounds
showed NMR spectra consistent with their assigned struc-
tures. ’
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4-[5-Methyl-3-phenylisoxazol-4-yl]
benzenesulfonamide

Step 1. Preparation of desoxybenzoin keto-oxime,

Desoxybenzoin (20.0 g, 0.102 mol) was dissolved in
toluene (200 mL). In 2 separate 500 mL round-bottom flask -
equipped with a magnetic stiring bar, hydroxylamine
_ hydrochloride (9.21 g, 0.132 mol) and potassmmhydmxidc
(7 43 g, 0.132 mol) were suspended in absolute ethanol (50
mL) and stirred vigorously atroomtempaaun'efor thirty
minutes. The desoxybenzoin solution was added in one
portion. and the yellow suspension was held at reflux, using
a Dean-Stark trap to remove generated water, under a

& nitrogen blanket for 16 hours. The suspension was cooled to

room temperatire and poured into water (200 mL). The
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system was extracted with cthyl acetate (2x150 mlL), then
the combined organic solution was washed with brine (200
mlL), dried over magnesium sulfate, and filtered. The sol-
vents were evaporated under reduced pressare to yicld a
crude solid. The solid was from hot cthanoV/
water, filtered and washed with water to yield, upon drying,
desoxybenzoin keto-oxime as white crystals (17.7 g, 82%):
mp 87°-90° C. Mass spectram, MH+=212. High resolution
mass spectrumm Cale’d. for C H,;NO: 211.0997. Foand:
211.0949.

Step 2. Preparation of 4-[5-methyl-3-phenylisoxazol-4-
yljbenzepsulfonamide,

A solution of desoxybenzoin keto-oxime from Step 1
(6.00 g; 28.40 rumol) in anhydrous tetrahydrofuran (THFE, 80
mL) was cooled to —20° C. in an oven-dried 250 mL
three-neck round-bottom flask equipped with a
thermonmeter. nitrogen gas inlet, rubber septum and provi-
sions for magnetic stirring. To this cold solution,
n-butyllithivm (1.6N in hexanes, 44.4 L) was added, via
syringe, over 35 minutes, such that the reaction temperature
remained at or below —10° C. The deep red solution was
stirred at ~10° C. for 1 hour, warmed to room temperature,
then stimed at room temperature for an additional hour.
Acetic aphydride (3.2 mL, 34.1 mmol) was added in one
portion, and the resulting suspension was stired without
temperature control for 2 hours, Water (100 mL) was added,
and the solution was poured into IN HCI (100 mL}) and
extracted with cthyl acetate (2x200 mL). The combined
organic solution was washed with hydrochloric acid (IN
HCl, 100 mL) and brine (100 mL), dried over magnesium
sulfate and filtered. The resulting solution was evaporated
under reduced pressure to yield a crude oil. The oif was
applied to a column of silica gel and cluted with cthyl
acetate/hexane (10-50% ethyl acetate) to yield, upon con-
centration of the appropriate fractions, 5.0 g of 3 4-diphenyl-
4-hydrido-5-hydroxy-S-methylisoxazole. The solid was
cooled to 0° C,, then dissolved in cold chiorosulfonic acid
(15 mL). The brown solution was stirred at §° C. for 2 hours,
then added dropwise to a stirring suspension of ice (200 mL.)
and dichloromethane (200 mL). The layers were separated,
and the organic phase was added directly to a saturated
ammonium hydroxide solution (100 mL) at 0° C. This
biphasic solution was vigarously stirred at 0° C. far 2 hours,
the layers were separated, and the aqueous phase was
washed with dichloromethane (50 mlL). The combined
organic solution was dried over magnesium sulfate, filtered
and evaporated under reduced pressure to approximately
one-half of its ariginal volume. Crystals formed. The stirred
suspeasion was cooled to 0° C. and held for 30 minutes. The
crystals were filtered, washed with cold dichloromethane
and dried to yicld 4-[S-methyl-3-phenylisoxazol-4-ylj
benzenesulfonamide (2.7 g, 30%): mp 155°-157° C. ‘H
NMR (CD,CN/500 MHz) & 7.86 (4, =839 Hz, 2H), 745
(m. 1H), 7.39 (s, 4H , 737 (d, }=8.39 Hz, 2H), 5.70 (5, 2H),
246 (s, 3H Mass Spectrum, MB+=315.

Proceeding an a like manner but replacing the ashydrides
with other appropriately substituted anhydrides and esters,
the following compounds were prepared:
1a) 4-[5-cthyl-3-phenylisoxazol-4-ylJbenzenesulfonamide:

mp 140°-141° C. *H NMR (CDCl,) 8 7.93 (4, ¥=8.66,2 60

H), 7.28-7.42 (m, 7 H), 4.81 (s. 2H), 2.83 (g, }=7.65 Hz,
2 H), 1.34 (t, J=745, 3 H). Mass spectram M'H 326.
Anal. Cale'd. for C,,H,N,0,8: C, 62.18; H, 4.91; N,
8.53; S, 9.76. Found: C, 62.07; H, 4.88; N, 842; S, 0.61.
1a) 4-[5-propyl-3-phenylisoxazol-4-yl1]
benzenesulfonamide: mp 147°-148° C. *HNMR (CDCl,)
87.92 (d,3=8.46,2 H). 7.28-7.44 (m, 7 H), 483 (5,2 H),
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2.77 {, }=1.25, 2 H), 1.71-1.85 (m, 2H), 0.98 (¢, J=7.45,
3 H). Anal. Cale'd. for C, H,,N.O,S,: C,63.14; H, 5.30;
N, 8.18; S, 9.36. Found: C, 63.19; H, 532; N, 8.23; S,
9.44, Mass MH 343,

l1c) 4-[{5-isopropyl- S-phcnylisoxazol -4~ yl}
benzenesulfonamide: mp 166°~168° C. *H NMR (CDCly)
8793(d,1=%46!lz,2}!),7.27—740(111,711),480(8,
H), 3.08-3.20 (m, 1 H), 1.36 (d, J=6.58 Hz, 6 H). Mass
spectrum M*H 343.

1d) 4-[S-butyl-3-phenylisoxazol-4-yl]benzenesulfonamide:
mp 129°-131° C. *H NMR (CDCl;) § 7.93 (d, }=8.46 Hz,
2H),7.30~7.40 (m, 7H), 4.81 (s, ZH), 2.79 (1, }=7.45, 2H),
1.67-1.79 (r, 2H), 1.30-1.42 (m, 2H), 0.91 (t, }=7.25, 3
H). Anal. Calc’d. for C,gH.N,0,S,: C, 64.02; H, 5.66;
N, 7.86; S, 8.99. Found: C, 63.22; H, 552; N, 7.5L; S,
8.67.

le) 4-[5-isobutyl-3-phenmylisoxazol-4-yl]
benzenesulfonamide: mp 159°~160° C. *H NMR (CDCl,)
$7.93 (d. J=8.46, 2 H), 7.28-7.42 (m, TH), 4.84 (s, 2H),
2.66 (d, }=7.25 Hz, 2H), 2.08-2.22 (m, 1 H), 0.94 (d,
J=6.65 Hz, 6 H). High resolution mass spectrum Calc’d.
for C,gH,oN,0,S: 221.0841. Found: 221.0827. Anal
Calc’d. for CiH,0N,0,8,: C, 64.02; H, 5.66; N, 7.86; S,
8.99, Found: C, 63.94; H, 5.65; N, 7.86; S, 8.90.

1f) 4-[5-cyclohexyl-3-phenylisoxazol-4-yl}
benzenesulfonamide: mp 191°-193° C. *H NMR (CDCl,)
8 7.94 (d, J=8.46 Hz, 2 H), 7.27-7.41 (m, TH), 4.85 (s,
2H), 2.62-2.85 (i, 1H). 1.67-1.95 (m, 7 H), 1.22~1.38
(m, 3 H). Mass spectrumn M"H 383. High resolution mass
spectrum Cale'd. for C,,H,,N,0,S: 383.1429, Found:
383.1452.

1g) 4-[5- neopcnt{l -3-phenylisoxazol-4-yl]
benzenesulfonamide: “H NMR (CDCl,) 5 7.94 (d, J=8.46,
2H),7.26—7.39(m,73),482(s,21!).2.71 (s,21!),094
(s, 9H). Mass M'H 37

1h) 4-[5-cyclohcxy1mcthyl-3-phenylisoxazolwyl]
benzenesulfonamide: mp 151°-153° C. 'H NMR (CDCly)
'$7.93 (d, J=8.46,2 K), 7.29-743 (m, TH), 4.82 (s, 2H),
2.67 (d, }=7.05 Hz. 2 R), 1.60-1.92 (m, 5 H), 0.85-1.30
(m, 6 H). Mass spectrum M'H 397.

1) 4»[5—(4—chlorophcnyl)mcﬁyla-phen’ylisouzol-#yl]
benzenesulfonramide: mp 107°-108° C. *H NMR (CDCl,
- and CD,0D) §7.91 (d, J=8.46, 2 H), 7.26~7.42 (m, 9H),
7.14(d, J=8.46 Hz, 2 H), 4.85 (5,2 H), 4.10 (5,2 H). Mass
spectrum M*H=425. High resolution mass spectrum
Calc'd. for C,,H,,CIN,0,S: 425.0727, Found: 425.0736.

1j) 4-[5-trifivoromethyl-3-phenylisoxazol-4-yl]
benzenesulfonamide.

1k) 4-[S-dxﬂuorometbyl-.?—phcnylisouzol-4-yl]
benzenesulfonamide: mp 172°-175° C. '"HNMR (CDCl,)
8 7.97 (d, J=8.46, 2 H), 7.30-7.50 (m, 7H). 6.72 (t,
J=52.57 Hz, 1 H) , 4.87 (s, 2H). F NMR (CHCl,)
—-116.45 (d, J=53.02 Hz). Mass spectrum M'H 351,

i1) 4-[5-chloromethyl-3-phenylisoxazol-4-yl]
benzenesulfonamide: mp 131°~133° C. *H NMR (CDCl,)
d 7.98 (4. 3=8.46, 2 H), 7.34~7.46 (m, TH). 4.84 (s, 2H).
4.61 (s, 2 H). Mass spectram M'H 349. High resolution
5‘]43:503@”“6 um for CmH;,ClNzO,S 348 0335 Found:

1

Im) 4-{5-methyl-3-phenylisoxazol-4-yljbenzenesulfonic
acid: mp 260°-269° C. *H NMR (CD,0D) § 9.03 (s, >1
H exch), 8.42 (d, }=8.06 Hz, 2H), 8.12-8.28 (m, 5 H),
7.97 (4, Y =8.26 Hz, 2 H). Mass spectrum M'H 316.

1n) L[S-propym-phenyhsoxazol-&yl}benzcnesulfonic
acid: *HNMR (CDCY, and CDyoD) §7.95-7.78 (m, 2 H),
7.10-7.40 (m, 7H), 2.65~2.78 (m, 2 H), 1.65-1.80 (m,
2H), 0.88-0.99 (m, 3H). Mass spectram M’H 344.
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10) 4-[5-methoxymethyl-3-phenylisoxazol-4-yl}
benzeaesulfonamide: mp 82°-118° C. *H NMR (CDCl,)
8 7.93 (d, J=8.66 Hz, 2 H), 731-7.45 (m, 7 H), 4.81 (s,
2 H), 4.51 (s, 2 H), 3.48 (5, 3 H). Mass spectrum M*H
345. High resolution mass spectrum Cale’d. for
C,-H,N,0,S: 344.0831. Found: 344.0807.
1p) 4-[5-(3-hydroxypropyl)-3-phenylisoxazol-4-yl]
benzenesulfonamide: mp 88°-142° C. 'H NMR (CDCl,
and CD,0OD) 8 7.90 (4, J=8.66 Hz, 2 H), 7.26-7.42 (m,
7H), 3.66 (t, 3=6.04 Hz, 2 H), 2.91 (t, }=7.45 Hz, 2 H),
1.93-2.02 (m, 2H). Mass spectrum M'H 349, High reso-
lution mass spectrum Calc’d, for C g H,,N,0,S:
358.0987. Found: 358.0958,

EXAMPLE 2

H,CO \"/~\'
=7

H;N

N
0% o COH

[4-[4-(Aminosulfonyl)phenyl]-3-(3-fuaro-4-
methoxyphenyl)isoxazol-5-yl}propanoic Acid
_ Step L Preparation of 1-(3-flucro-4-methoxyphenyl)-2-
phenyl-cthan-1-one,

In a 500 mL, 3-neck round-bottom flask, equipped with a
pressure equalizing dropping funnel, thermometer, gas inlet
tube and provisions for magnetic stirring, a suspension of
aluminum chloride (9.4 g, 70.5 mmol) in a solution of
2-fluoroanisole (6.6 mL, 58.8 mmol) and anhydrous chlo-
roform (200 mL) was cooléd to 0° C. under a blanket of dry
nitrogen. A solution of phenylacetyl chioride (8.6 mL, 64.7
mmol) in anhydrous chloroform (50 mL) was added to the

- vigorously stirred suspension over 20 minutes keeping the
reaction tare <5° C. The yellowish solution was
stirred at 0° C. for 1 hour, then poured into ice (200 mL) and
stirred without temperature control for 16 hours, The layers
were separated, and the aqueous layer was extracted with
dichloromethane (2x100 mL). The combined organic solu-
tion was dried over magnesium sulfate, filtered, and the
solvent was evaparated under rednced pressure, The result-
ing solid was recrystallized from boiling hexane to yield,
upon filtration and drying, 12.9 g (90%) of 1-(3-fluaro-4
methoxyphenyl)-2-phenyl-ethan-1-one as white crystals: *H
NMR (CDCl1,/300 MHz) § 7.82~7.72 (m. 2H), 7.35-7.24
(m, S5H), 6.98 (dd, J=8.46, 8.26 Hz, 1H), 4,22 (s, 2H), 3.94
(s. 3H). *F NMR (CDC1,/282.2 MHz) ~134.875 (m).

Step 2: Preparation of 1-(3-fluoro-4-methoxyphenyl)-2-
phenyl-cthan-1-one oxime.

Hydroxylamine hydrochloride (3.7 g, 53.2 mmol) and
potassitm hydroxide (2.98 g,53.2 mmol) were suspended in
absolute ethanol (25 ml.) and vigorously stirred in a 250-mL
round-bottom flask equipped with a magnetic stirring bar
under a dry nitrogen blanket for 30 minutes. To this, a
suspension of 1-(3-fluoro-4-methoxyphenyl)-2-phenyl-
cthan-1-one from Step 1 (10.0 g, 40.9 mmol) in toluene (150
ml) was added in one portion. A Dean-Stack trap and reflux
condenser were added to the apparatus, and the yellow
suspension was warmed to reflux. The solution was main-
tained atrefiux 16 hours, then the suspension was cooled to

26
room temperature. Water (100 mlL) was added, and the

resuliing solution was exiracted with ethyi acetate (2x100
mL). The combined organic sclution was washed with brine
(100 ml), dried over magnesinm sulfate and filtered. The
resuiting solution was evaporated under reduced pressure to
yield a crude residue. The residue was crystallized from
boiling ethanol/water to yield, upon filtration and drying,
10.0 g (94%) of 1-(3-fluoro-4-methoxyphenyl)-2 phenyl-
ethan-l-one oxime as ivory.colored crystals: 'H NMR
(CDC1,/300 MHz) § 7.42 (dd, }=12.69, 2.01, 1H), 7.36-7.19
(m, 6H), 6.89 (dd, J=3.66, 8.46 HZ, 1H), 4.16 (s, 2H), 3.88
(s, 3H). *°F NMR (CDCl,/282.2 MHz): 135.517 (m).
Step 3: [3-(3-fluoro-4-methoxyphenyl)-4-phenyl-

- isoxazol-5-yljpropancic acid:
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A dry, 250 mL 3-neck round-bottom flask, equipped with
a thermometer, magnetic stirring bar, reflux condenser and
rubber septum was charged with 1-(3-fluoro-4-
methoxyphenyl)-2-phenyl-cthan-1-one oxime from Step 2
(2.00 g, 7.71 mmol) and anhydrous THF (80 mL) under a
nitrogen blanket. The solution was cooled to -20° C., and
n-butylithium (1.6N, 12.0 mL) was added, via syringe, over
20 minutes, keeping the reaction temperature <—10° C. The
deep red suspension was stirred at ~20° C. for 1 hour,
warmed to room temperature, and stirred at room tempera-
ture for 1 hour. Succinic anhydride (926 mg, 9.26 mmol)
was added in one portion, and the yellow reaction was
stirred for 16 hours without temperature control. Sulfuric
acid (conc., 2.1 ml) was added, and the reaction was ~
warmed to reflux. After 2 hours, the trown mixture was
cooled to room temperature, diluted with water (100 mL),
and extracted with ether (2x100 mL). The ethereal solution
was extracted with dilute sodinm hydroxide (2x100 mL),
and the combined basic extracts were acidified to pH<2 with
hyitrochloric acid (conc.). The acidic system was extracted
with ether (2x100 mL). This cthereal solution was evapo-
rated under reduced pressure to a residue. The residuc was
applied to a column of silica gel {200 cc).and eluted (10%

“methanol in dichloromethase) to yield, upon concentration

of the appropriate fractions, a crude solid. The solid was
rearystallized from hot ethano] and 0.1N HCl to yield, upon
filtration and drying, [3-(3-fiucro-4-methoxyphenyl)-4-
pheaylisoxazol-5-ylJpropanoic acid as ivary colored crystals
(367 mg, 14%): mp 129°-131° C. (dec). Mass Spectrum:
MHB+=342. 'H NMR (CDC1,/300 MHz) 8 7.39 (m, 3H),
7.22-1.12 (m, 4H), 6,87 (t, J=8.46 Hz, 1H), 3.88 (s, 3H),
3.09 (t, J=8.05 Hz, 2H), 2.80 (t, }=8.05 Hz, 2H). *F
NMR(CDC1,/282.2 MHz): 135466 ().

Step 4: Preparation of [4-[4-(sminosulfonyl)phenyD)}-3-
(3-flucro-4-methoxyphenyl)isoxazol-5-yllpropanoic acid:

[3-(3-Fluoro-4-methoxyphenyl)-4 phenylisoxazol-S-yl}
propancic acid from Step 3 (250 mg, 0.73 mmol) and
sulfuric acid (1 mlL) were dissolved in sbsolute ethanol (10
mL). The colorless sclution was warmed to reflux and held
for 16 hours. The solution was cooled to room temperature
and diluted with water (20 mL). The aqueous solation was
extracted with ether (2x50 ml), and the combined ethereal
solution was washed with diluted sodium hydroxide (5%,
230 ml) and brine (30 mL). The organic solution was dried
over magnesium sulfate, filtered and evaporated under
reduced pressure to yield an oil. The oil was cooled to 0° C.,
and cold chlorosulfonic acid (0° C., 12 mL) was added. The
reaction was kept at 0° C. under a nitrogea blanket for 2
hours, and was then carefully poured into jce. The ice was
extracted with dichloromethane (220 ml.), then the organic .
extract was added directly to a vigorously stirred, 0° C.
saturated NH,OH solution (40 mL). The biphasic reaction
was vigorously stirred at 0° C. for 3 hours. The layers were
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scparated, and the aqueous layer was cxtractcdwithdxchlo—
romethane (30 mL). The combined organic solution was
dried over maguesium sulfate, filtered and evaporated under
reduced pressure to yicld a crude foam. The foam was
dissolved in dioxane (30 mL), aqueous sodium hydroxide
(10%, 0.9 mL) was added and the solution was heated to
reflux for 1 hour. The solution was cooled to room terapera-
ture and diluted with water (20 mL). The aqueous solution
was extracted with ether (2>30 ml), then the combined
cthereal solution was extracted with dilute sodium hydrox-
ide (5%, 2x30 mL). All of the aqueous phases were com-

10

bined and acidified thh hydrochlmc acid (conc.) to pH<2,

Tha anidia ad welith athas £O3/2AN
40 adiGic aquwua puabc was ¢xXtracted with ether \Wv

mL). The final ether solution was dried over magnesium
sulfate, filtered and evaporated under reduced pressure to
yield a crude solid. The solid was recrystallized from
ethanol/0.IN H( to yield, upon filtration and drying, [4-
[4-(aminosulfonyl)phenyl]-3-(3-fluoro-4-methoxyphenyl)
isoxazol-5-yljpropanoic acid as cream-colored crystals (182

15

mg, 59%): mp=159°~161° C. (dec). 'H NMR (CDCL/300 20

MHz) 5 7.91 (d, J=8.66 Hz, 2H), 7.34 (d, }=8.66 Hz, 2H),
7.14 (dd, J}=11.88, 2.01 Hz), 7.02 (d, J=8.46 Hz), 6.87 (t,
J=8.46 Hz, 1H), 3.86 (s, 3H), 3.05 (t. ]=7.45 Hz, 2H), 2.74
{t, J=7.45 Hz, 2H). 1°F NMR (CDCl,/282.2 MHz):
~135.020 (m).

EXAMFPLE 3

[4-{4-(AminosulfonyDphenyl}-3-phenylisoxazol-5-
yljpropanoic Acid

Step 1. Preparation of [3,4-diphenylisoxazol-5-yl]
propanoic acid.

[3,4-Diphenylisoxazol-S-yl}propanoic acid was prepared
in-45% yneidfrom desaxybenzoin oxime (Example 1, Stcp
1) and succinic anhydride a to the
lined in Example 2, Step 3: mp 123°-125° C. (dec). Anal.
Calc’d for C,oH,NO,: C, 73.71; H, 5.15; N, 4.78. Found:
C.73.78; H, 5.18; N, 4.72.

Step 2. Preparation of ethyl [4-[4-(aminosulfonyl)phe-
nyl]-5-phenylisoxazol-S-yljpropanoate:

A solution of {3,4-diphenylisoxazol-5-yljpropanoic acid

was treated with ethanal in the presence of a catalytic
amount of sulfuric acid to prepare the corrésponding ethyl
ester which was immediately treated with chlorosulfonic
acid followed by ammonia according to the procedure from
Example 2, Step 4. The crude sulfonamide was purified by
flash chro y cluting with cthyl acetate/hexane
(10-50% cthyl acetate) to yield, upon concentration of the
appropriate fractions, ethyl [4-[4-(aminosulfonyl)phenyl}-3-
phenylisoxazol-5-yllpropanoate as a glassy solid (248 mg,
60%): Mass spectrom: MH+4=401. 'H NMR (
MHz) 57.93 (d, J=8.46 Hz, 2H); 7.41-7.30 (m, TH), 4.84 (s,
2H), 4.14 (q. }=7.04 Hz, 2H), 3.12 (t, }=7.45 Hz, 2H), 2.81
(t, J=7.45 Hz, 2H), 1.25 (t, 3=7.04 Hz, 3H). This material
was used directly in the next step without further purifica-
tion.
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Step 3. Preparation of [4-{4-(aminosulfonyl)phenyl]-3-
phenylisoxazol-5-yljpropanoic acid.

Bthyl [4-{4-{aminosulfonyi)phenyl]-3-phenylisoxazol-5-
yl]pmpanoatc from Step 2 (198 mg, 0495 mmol) and
aqueous sodium hydroxide (10%, 0.30 mL) were dissolved
in dioxane (15 mL). The solution was heated to reflux and
held for 16 hours. Upon cooling to room temperature, water
{20 mL) was added, and the solution was extracted with
cther (2x30 mL). The combined ethereal solutiom was
extracted with dilute sodium hydroxide (5%, 2x30 mL). All
of the agueous phases were combined and acidified with
hydrochloric acid (conc.) to pH<2. The acidic aqueous phase
was extracted with ether (2>30 mi). The finai ether solution
was dried over magnesium sulfate, filtered and evaporated
under reduced pressure to yield a crude solid. Tritoration
with dichloromethane yielded crystals. The snspension was
cooled to 0° C., filtered, washed with hexane and dried to -
yield [4-[4-(ammosulfonyl)phcnyl]~3 -phenylisoxazol-5-yl}
propanoxc aad as a white crystalhnc sohd (135 mg, 73%): -

wesan IVI0 Hnona soumoademyvenee RATT A—-J f‘n‘a’ﬂ [ 7
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C,sH,N.0.8: C, 58.06; H, 4.33; N, 7.52; S 861 Found:

C, 57.87; H, 435; N, 749; 8, 8.54.
EXAMPLE 4

4-[3~(3-Fluoro-4-methoxyphenyl)-S-methylisoxazol-
4-yljbeazenesuifonamide

Step 1: Preparation of 3-{3-fluoro-4-methoxyphenyl]-5-
methyl-4-phenylisoxazole.

A dry, 250 ml. 3-neck round-bottom flask, equipped with
a thermometer, magnetic stirring bar, reflux condenser and
rubber septum was charged with 1-(3-fluoro-4-
methoxyphenyl)-2-phenyl-ethan-1-one oxime (from
Example 2, Step 2) (2.50 g, 9.64 mmol) and anhydrous THF

"(100 mL) under a nitrogen bianket. The solution was cooled

to ~20° C., and n-butyllithium (1.GN, 15.0 mL) was added,
via syringe, over 20 minutes, keeping the reaction tempera-
ture <~10° C. The deep red suspension was stirred at ~20°
C. for 1 hour, warmed to room and stirred at
room temperature for 1 hour. Acetic anhydride (1.1 mL, 11.6
mmol) was added in one portion, and the yellow reaction
was stied for 2 hours without temperature control. The
reaction was poured into aqueous hydrochloric acid (1IN,
100 ml) and extracted with ethyl acetate (2x100 mL). The
combined organic solution was washed omce each with
aqueous hydrochloric acid (1IN, 100 mL) and brine (100
mL), dried over magnesium sulfate, filtered and evaporated
under reduced pressure to yield a crude oil. The oil was
applied to a column of silica gel (250 ml) and cluted with
ethyl acetate/bexane (10-40% cthyl acetate) to yield, upon
concentration of the appropriate fractions, 986 mg of 3-(3-
ﬂnm#mcthoxyphcnyMydndo—S—hydmxy%yl-S-
methylisoxazole, This intermediate was dissolved in tetraby- °
drofuran (40 mL). Sulfuric acid (conc., 0.9 mL) was added,
and the reaction was warmed to reflux. After one hour, the
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solution was cooled to room temperature, diluted with water
(50 mL), and extracted with ethyl acetate (2x50 mL). The
combined organic solution was washed with aqueous hydro-
chloric acid (IN, 50 mL), saturated aqueons sodium bicar-
bonate (250 ml.) and brire (50 mL), dried over magnesium
sulfate, filtered and evaporated under reduced pressure to
yield a crude, dark oil. Washing the ofl with 50% dichlo-
tomethane in hexane dissolved the compoand but did not
dissolve the dark impurities, The resulting solution was
evaporated nnder reduced pressure to yicld 797 mg (29%) of
3-(3-fluoro-4-methoxyphenyl)-5-methyl-4-phenylisoxazole
as a foam. Mass § : MH+=284. Anal. Calc’d. for
C,H,NO.F: C, 72.07; H, 4.98; N, 4.94. Found: C, 72.13;
H, 498N, 4.92.

Step 2: Preparation of [3~(3-fluoro-4-methoxyphenyl)-5-
methylisoxazol-4-yijbenzenesulfonamide:

Chlorosulfonic acid (8 ml) was cooled to 0° C. 3-(3-
Fluoro-4-methoxyphenyl)-5-methyl-4-phenylisoxazole
from Step 1 (375 mg, 1.32 mmol) was added in one portion.
The brown solution was stirred at 0° C. under a nitrogen
blanket for 2 hours, then added dropwise to ice (50 mL). The
ice was extracted with dichloromethane (2>30 mL), and the
organic extracts were added directly to a 0° C. saturated
aqueous NH,OH solution. The biphasic reaction was vig-
orously stirred at 0° C. for 2 hours, then the layers were
scparated. The agueous solution was extracted with
dichloromethane, the combined organic solutions were dried
over magnesium sulfate, filtered and evaporated under
teduced pressure to_ yield a crude solid. The solid was
recrystallized from ethanol and water to yield, upon filtra-
tion and drying, 4-[3-(3-fluoro-4-methoxyphenyl)-5-
methylisoxazol-4-yijbenzenesuiforamide as ivary colored
crystals (275 mg, 55%): mp 175° C. (dec). Mass Spectrum:
MH+=363. Anal. Calc'd. for C,,H, N, O,FS: C, 5647; H,
4,17;N,7.73; 8, 8.85. Found: C, 5647; H, 4.19; N, 7.66; 8,
8.81.

with other appropriately
ds were

42) 4-[3-(4-chlorophenyl)-S-methyl-isoxazol-4-yl}
benzenesulfonamide: mp 162°~164° C. *H NMR (CDCl,)
7.97 (4, 2H, J=8.46 Hz), 7.33-7.26 (m, 7H), 248 (s, 3H).
Elemental analysis Cale’d. for C,H;,N,0,8Ct: C, 55.1;
'H, 3.76; N, 8.03. Found: C, 55.12; H,3.7§; N, 8.03.

4b) 4-[3-(4-fluorophenyl)-5-methyl-isoxazol-4-yl]

substituted ketones, the following

5 .
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Proceeding in a like manner but replacing desoxybenzoin

40 the

benzenesulfonamide: mp 152°-156° C. *H NMR (CDCl,) 45

2.48 (s, 38), 4.84 (bs, 2H), 7.04 (8, 1H, J=8.6 Hz),
7.33-7.40 (m, 4H), 7.94 (4, 2, J=8.4). High resolution
mass Calc'd for C,¢H;,FN,0,8: 333.0709.
Found: 333.0704. o

4¢) 4-(3-(3-fluoro-4-methylphenyl)-5-methyl-isoxazal-4-yl} so

benzenesulfonamide: mp 146°-150° C. *H NMR (CDCl,)
2.24 (s, 3H), (2.48 (s, 3H), 4.97 (bs, 2H), 6.93 (¢, 1H,
J=9.1 Hz), 7.04 (m, 1H). 7.26-7.37 (m, 3H), 7.94 (d, 2H,
¥=8.3). High resolution mass spectrum Calc’d for
CyoH,.FN,0,8: 347.0866. Found: 347.0865. Anpal.
Cale’d. for C,,H, FN,0,S: C, 58.95; H, 437; N, 8.03.
Found: C, 58.09; B 447; N, 8.03.

44) 4-[3-(3-aminosuifonyl-4-methoxyphenyl)-5-methyl-
isoxazol-4-yijbenzenesulfonamide.

4¢) 4-{3-(3-chloro-4-methylphenyl)-5-methyl-isoxazol-4-
yilbenzenesulfonamide: mp 120°-122° C. *H NMR
(CD,0D) 2.30 (s, 3H), 2.48 (5, 3H) 4.34 (bs, 2H), 7.11 (m,
1H), 7.33-7.40 (m, 4H), 7.92 (4, 2H, J=8.4). High reso-
lution mass spectrum Calc’d for C,;,HFN,0,S:

30
4f) 4-[S-methyl-3-(3-pyridyl)isoxazol-4-yl]
“benzenesulfonamide; mp 110°-115° C. (dec). *H NMR
(CDCl,) 8.57 (ix s, 1H), 847 (s, 1H), 7.88, 7.24 (AB
quartet, 4H), 7.51-741 (m, 2H), 243 (s, 3H). Mass
’ M*'H 316.
4g) 4-[5-methyl-3-(4-pyridyl)-isoxazol-4-yl]
benzenesulfonamide: rop 108°-110° C. (dec). *H NMR
{CDCl,) 8.51 (4, 24, >=6.0 Hz), 7.9 (4, 2H, }=8.46 Hz),
730-7.26 (m, 4H), 6.11 (s, 2H), 244 (s, 3H). Mass
spectrum M'H 316. Apal. Calc’d. for
C,,H;,NgOgSOs.HzC: C, 54.05; H, 4.54; N, 12.62.
Found: C, 53.65; H, 4.08; N, 12.42.
4h) 4-[3-(3-fluorophenyl)-5-methyi-isoxazol-4-yl}
benzenesulfonamide: mp 130°-136° C. (dec). *H NMR
(CDCl,) 7.95 (d, 2H, J=8.5 Hz), 7.33 (d, 2H), 7.33-7.11
(m, 4H), 2.50 (s, 3H). Mass spectrum M*H 333. Anal.
Cale’d. for C,¢H,,N,0,SF: C, 57.82; H, 3.94; N, 8.43.
Found: C, 5742; H. 457; N, 7.50.

EXAMPLE 5

(O
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5-Methyl-4-[4-(methylsulfonyl)phenyl}-3-
phenylisoxazole _

Step 1. Preparation of 1-phenyl-2-{4-({methylthio)phen-
yljethan-1-one.

This ketons was prepared from the Friedel Crafis acyla-
tion of benzene with 4-methylthiophenylacetyl chloride in
presence of aluminum chioride: *H NMR (CDCly/300
MHz) §7.92 (4, }=8.66 Hz, 2H), 7.32-7.22 (m, TH), 4,24 (s,
2H), 2.51 (s, 3H).

Step 2. Preparation of 1-phenyl-2-[4-(methyithio)phen-
yil-ethan-1-one oxime. . .

This oxime was prepared from 1l-phenyl-2-[4-
(methylthio)phenyl]-cthan-1-one (Step 1) and hydroxy-
lamine in 80% yield by the method outlined in Example 1,
Step 1: *H NMR (CDC1,/300 MHz) & 7.54 (d, J=8.66 Hz,
2H), 7.32-7.17 (m, 7H), 4.19 (s, 2H), 2.36 (s, 3H).

Step 3. Preparation of S-methyl-4-{4-(methylthio)phen-
yi]-3-phenylisoxazole: |

5-Methyl-4-[4-(methylthio)phenyl]-3-phenylisoxazole -
was prepared in 48% yield from the reaction of 1-phenyl-

ss 2-14-(methylthio)phenyl}-ethan-1-one oxime (Step 2) and

acetic anhydride according to the procedure outlined .in
Example 4, Step 1: Mass Spectrum: MH+<282. High reso-
lution mass spectrum Calc’d. for C,,H,,NOS: 281.0874.
Found: 281.0875. Anal. Calc’d. for CyH,(NOS: C, T2.57;

o H.537;N.4.98; 8, 11.39. Found: C, 72.56; H, 541; N, 5.00;

S, 11.34.
Step 4. Preparation of S-methyl-4-[4-(methylsulfonyl)
phenyl]-3-phenylisoxazole:
5-Methyi-4-{4-(methyithio)phenyl]-3-phenylisoxazole

363.0570. Found: 363.0584. Elemental analysis. Calc’d 65 from Step 3 (100 mg, 0.355 mumol) was dissolved in metha- -

for Ci,H,sCIN,0,8: C, 56.28; H, 4.17; N, 7.72. Found:
C. 56.02; H, 4.38; N, 7.54.

nol (20 mL). Oxone® (0.765 g, 1.24 mmol) and water (2
mL) were added, and the suspension was stirred at room
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temperature for 2 hours. Water was added (30 mL) and the
resulting suspeasion was cooled to 0° C. and held for 30
minutes whereapon the prodnct crystallized. The product
was isolated by filtration, washed with water and dried to
yield 5-methyl-4-[4-(methylsulfonyl)phenyl]-3-
phenylisoxazole (32 mg, 29%): mp 54°-56° C. Mass Spec-
trum; MLi+=32(. High resolution mass spectram Calc’d for

C17H15N03S: 313.077. Found: 313.078.
EXAMPLE 6

Y
o?

{3-[3-Fluoro-4-methoxyphenyl}-4-{4-
(methylsuifonyl)phenyllisoxazol-5-yilacetic Acid

Step 1. Preparation of 1-(3-fiuoro-4-methoxyphenyl)-2-
[4-{methylihio}phenyl}-cthan-1-one.
143-Fluoro-4-methoxyphenyl)-2-[4-(methylthio)phen-
yl]-ethan-1.one was by Friedel Crafts acylation of
2-fluoroanisole with 4-(methylthio)phenylacetyl chloride in
the presence of aluminum chloride: *H NMR (CDC1,/300
MHzZ) § 7.80-7.70 (m, 2H), 7.24~7.15 (m, 4H), 6.98 (i,
E8.26 Hz), 4.17 (s, 2H), 3.95 (s, 3H), 246 (s, 3H). “F
NMR (CDC1,/282.2 MHz): -134.804 (m).
. Step 2. Preparation .of 1-(3-finoro-4-methaxyphenyl)-2-
[4«(methylthio)phenyl}-ethan-1-one oxime. .
1-(3-F1uoro-4-methoxyphcnyi)—2-[4—(meﬁ1yhhio)phen—
yl}-cthan-1-one oxime was in yield by treatment of
1-(3-ﬂuoro—4‘methoxyphenyl)-2~[Hmcthylthio)phenyl]-
ethan-1-one from Step 1 with hydroxylamine: "H NMR
(CDCL,/300 MHz) 8 7.40 (44, J=12.69, 2.22 Hz, 1H), 7.30
(d, J=8.66 Hz, 1H), 7.18-7.12 (m, 4H), 6.88 (dd, J=8.66,
8.46 Hz, 1H), 4.10 (s, ZH), 3.87 (s, 3H), 2.43 (s, 3H).
Step 3. Preparation of 3-(3-fluoro-4-methoxyphenyl)-5-
methyl -4-[4-(methyithio)phenyllisoxazole:
3-(3-Flnoro~4-methoxyphenyl)-S-methyl-4-[4-
{methylthio)phenyllisoxazole was prepared in 30% yield
from 1-(3-fluoro-4-methoxyphenyl)-2-[4-(methylthio)
phenyl]-cthas-1-onc oxime from Step 2 and acetic anhy-
dride by the procedure described in Example 4, Step 1 and
used directly in the next step.
Step 4. Preparation of {3-{3-fluoro-4-methoxyphenyl}-4-
{4-(methylsulfonyDphenyllisoxazol-5-yljacetic acid.
3-(3-Fluoro-4-methoxyphenyl)-5-methyl-4-[4-
(methylthio)phenyllisoxazole (326 mg, 0.99 mmol) was
charged to an oven-dried 100 ml 3-peck round-bottom flask
equipped with a thermometer, nitrogen inlet, rubber septum
and a magnetic stiming bar. Aphydrons THF (35 mL) was
added, and the solution was cooled to ~78° C. under 2 dry
nitrogen blanket. To this solution, n-butyllithium (1.6N in
hcxane;O.MmL)wasadded,viasyﬁngeoveramoxi—
mately 3 minutes, keepmg the reaction temperature <-75°
C.The deep red suspension was stirred at~78° C, for 1 honr.
Simultaneously, anhydrous tetrahydroforan (80 ml) was
cooled to ~78° C. in an oven-dried 250 ml round-bottom
fiask. This solvent was saturated with carbon dioxide gas.
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The red reaction solution was quenched into the carbon
dioxide-saturated THF, The yellow reaction was warmed to
room temperatare over 2 hours, then diluted with water (50
mL) and ether (80 mL). The solution was extracted with
aqueous sodimn hydroxide (5%, 2x50 ml.), and the com-
bined aqueous solution was acidified to pH<2 with aqueous
hydrochloric acid (conc.). The acidic solution was extracted
with dichloromethane (2x50 mL) The combined organic
solution was dried over magnesmm sulfate, filtered and
evaporated under reduced pressure to a cude solid. The
solid was dissolved in methanol (20 mL) in a 100 mL
round-bottom flask equipped with a magnetic stirring bar
and a pitrogen gas inlet. Oxone® (2.13 g, 3.47 mmol) and
watcr (3 mL) were addcd, the suspcnszon was stirred at room

mrclm 4 IIOHI'S, waxmeu wrenwl ann ncw IOI' an
addmonathours Upon cooling to room temperature, water
(35 ml) and aqueous hydrochloric acid (6N, 1 mlL) were
added. The resulting suspension was cooled to 0° C., held
for 30 minutes, filtered and washed with cold water to yield,
upon drying, [3-(3-fluoro-4-methoxyphenyl)-4-[4-
(mcthylsnlfonyl)phcnyl}xsoxazol-s-yl}awnc acid as white
crystals (173 mg, 43%): mp 89° C. Mass : MH+=
406. Anal. Calc’d. for C,gH,NOFS: C, 56.29; H, 3.98; N,
3.46; S, 7.91. Found: C, 56.22; H, 4.00; N, 3.44; S, 7.85.

EXAMFLE 7

c,u
w LT
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HyCO

3(3-Chloro-4-methoxyphenyl)-5-methyl-4-[4-
methylsulfonylphenyilisoxazole

Step 1. Pxepmnonofs-Chlom-methoxywetopheuonc.

A 5 L round bottomed flask equipped with mechanical
stirrer, reflux condenser, constant pressure addition funnel
and nitrogen inlet was charged with anhydrous aluminum
chloride (281 g. 2.104 mol) and 1 L of cthanol-frec chloro-
form. The solution was maintained at 0° C. with an ice bath
while a solution of acety] chloride (162 g, 2.28 mol) in 300-
mL of chloroform was added from the addition funnel over
25 minutes, To this solution was added 2-chloroanisole (250
g. 1.75 mol) in 250 mL of chloroform over 1 hour The
solution was stirred at room temperature for 16 hours and the
contents of the flask were poured into a mixture of ice and
water. The phases weve separated and the agueous phase
extracted with dichloromethane and combined with the
original organic phase. dried over anhydrous MgSO,, fil-
tered and concentrated in vacuo to afford a solid that was
crystallized from dichloromethane/hexanc to give 3-chloro-
4-methoxyacetophenone (246 g. 76%) that was used directly
in the next step without further purification.

Step 2. Preparation of 3-chloro-4-methoxyphenylacetic
acid.

A mixture of 3-chloro-4-methoxyacetophenone from Step
1(10.0 g, 54.2 mmol) and baron triflucride etherate complex
(26.6mL,0.216 mol} in 20 mL of methanol was added to a
saspension of Jead tetraacetate (24 g, 54.2 mmol) in 50 mL
of toluene. The mixture was stirred at room temperature for
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16 hours, treated with 50 ml. of water and poured into a
separatory funncl. The phases were separated and the aque-
ous phase washed with toluene. The toluene solution was
dricd over anhydrous MgSOQ,, filtered and concentrated in
vacuo to provide zn oil that was dissolved in 40 mL of
dioxane and treated with excess 2.5N sodium hydroxide
solation. The solution was stirred at room temperature for 2
hours and concentrated in vacuo. The residue was extracted
with dichloromethane and the agueous phase acidified with
concentrated HCL The acidic solution was extracted with
dichloromethane. The dichioromethane extract was dried
over anhydrous MgSO,, filtered and concentrated in vacuo
to afford pure 3-chloro-4-methoxyphenylacetic acid (9.11 g,

84%) that was used directly in the pext step.
© Step 3. Preparation of 2-(3-chloro-4-methoxyphenyl)-3-
[4-(methylthio)phenyl}-2-propenoic acid.

A mixture of 3-chloro-4 methoxyphenylacetic acid from
Step 2 (4.50 g, 22.4 mmol), 4-methylthiobenzaldehyde (2.70
g, 20.4 msnol) and triethylamine (2.8 ml., 20.4 mmol) were
dissolved in 40 ml. of acetic anhydride and heated to reflux
for 3 hours. The solution was cooled to 110° C. and treated
cautiously with 70 ml of water and cooled to room
temperature, whereupon crystals of 2-(3-chloro-4-
methoxyphenyl)-3-{4-(methylthio)phenyl)-2-propenoic acid

5
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formed that were isolated by filtration and air dried to afford 2°

5.68 g (75%) of pure oompound which was used directly in
the next step.

Step 4. Preparation of 1-(3-chloro-4-methoxyphenyl)-2-
{4-{methylthio)phenyl}-ethan-1-one.

A solution of 1-(3-chloro-4 methoxyphenyl)-3-[4-
(methylthio)phenyl}propenoic acid from Step 3 (5.00 g, 14.9
mmol) and tricthylamine (2.20 g, 15.7 mmol) in 50 mL of
toluene was cooled to 0° C. and treated with diphenylphos-
phory! azide (3.20 g, 14.9 mmol) via syringe. The solution

was maintained at 0° C. for 30 minutes and then diluted with -

water. The phases were separated and the aqueous phase
washed with ether. The original toluene solution was com-
bined with the ethereal extract, dried over anhydrous
MgSO‘, filtered and concentrated to remove the ether. ’Ihe
remaining toluene solution was heated to 115° C. for 90
minutes, treated with tert-butyl alcohal (1.50 g, 16.4 mmol)
and maintained at this temperature for an additional 30
mirutes, The solution was cooled to 90° C., treated with 1.4
mL of concentrated HCl and cooled to room temperature.
The solution was washed with saturated aqueons NaHCO,,
and with trine and dried over anhydrons MgSO,, filtered
and concentrated to give 1-(3-chloro-4-methoxyphenyl)-2-
[4-(methylthio)phenyl}-ethan-1-one as a solid that was used
directly in the next step: *H NMR ( 00 MHz) § 7.90
{d, J=8.66 Bz, 2H), 7.29-7.24 (m, 3H), 7.11 (dd, }=8.46,
2.21 Hz, 1H), 6.88 (d. J=8.46 Hz, 1H), 4.19 (s, 2H), 3.86 (s,
3H), 2.55 (5, 3H).

Step 5. Preparation of 1-(3-chloro-4-methoxyphenyl)-2-
[4-(methylthio)phenyl]-cthan-1-one oxime.

1-(3-Chloro-4-methoxyphenyh)-2-[4-(methylthio)phen-
yl]-cthan-1-one oxime was prepared in 41% yield from the
reaction of 1-(3 chloro-4-methoxyphenyl)-2-{4-(methylthio)
phenyl}-ethan-1-one from Step 4 with hydroxylamine by the
method outlined in Bxample 1, Step 1: *H NMR (
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MHz) § 7.69 (d, J=2.22 Hz, 1H), 7.47 (dd, J=8.66, 2.22 Hz,

1H), 7.21-7.16 (m, 4H), 6.86 (d, J=8.66 Hz, IH), 4.11 (s,
2H), 3.89 (s, 3H), 2.44 (s, 3H).
. Step 6. Preparation of 3-(3-chloro-4-methoxyphenyl)-4-
[4-methylsuifonylphenyl]}-5-methylisoxazole
3-(3-Chloro-4-methoxyphenyl)-5-methyl-4-[4-
(methylthio)phenyllisoxazole was prepared in 26% yield
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from- 1-(3—chloro—&mctboxyphenyl)-fl-{Hmemylﬂno)
phenyl]-cthan-1-one oxime from Step 5 and acctic anhy-
dride by the method described in Example 4, Step 1 and then
oxidized to 3-(3-chloro4 methoxyphenyl)-S-methyl-4-[4-
methylsulfonylphenyllisoxazole with Oxone® by the
method described in Example 5, Step 4: Mass spectrum:
MLi+=384. High resolution mass spectrum Calc’d. For
C,H,CINO,S: 378.0567. Found: 378.0573.

EXAMPLE 8-

l N
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[4-[4—(Methylsulfonyl)phcnyl]-3-phenyl)xsoxazol-S-
Wlacetic Acid

Step 1. Preparstion of [4—[4—(methylthio)phenyl}-3—
phenylisoxazol-S-yllacetic acid.

{4-[4-(Methylthio)phenyl]}-3-phenylisoxazol-5-yl]acetic
acid was prepared in 35% yield by carboxylation of 4-[4-
(methylthio)phenyl]-5-methyl-3-phenylisoxazole [Example
5, Step 3] according to the procedure detailed in Example 6,
Step 4: Mass spectrum: MH+=326. High resolntion mass
spectrum Calc’d. for C; H,NO,S: 325.0773. Found:
325.0776.

Step 2. Preparation Of [4-[4-(methy1sulfony1)phenyl]—3—
phenylisoxazol-5-yljacetic acid.

{4-[4-(Methylsulfonyl)phenyl}- 3-phcnyl)uoxazol-$-yl]
acetic acid was prepared in 80% yield. from. [4-[4-
_ {(methylthio)phenyl]-3-phenylisoxazol-5-ylJacetic acid
(Step 1) by oxidation with Oxone® according to the proce-
dure detailed in Example §, Step 4: Mass spectrom: MH+=
326. High resolution mass spectrom Calc’d. For
C,eH,sNO,S: 358.0749. Found: 358.0769.

EXAMPLE 9

[4-[4-(Aminosulfonylphenyl]-3-phenylisoxazol-5-
yllacetic Acid

Step 1. P:cpmﬁon of 3,4-diphenyl-5-methylisoxazole.
A solution of desoxybenzoin keto-oxime (Example 1,
Step 1) (6.00 g. 28.40 mmol) in anhydrous teuahydrofmxn
(80 mL) was cooled to ~20° C. in an oven-dried 250 mlL
three-neck round-bottom flask equipped with a
thermometer, nitrogen gas inlet, rubber septum and provi-
sions for magnetic stitring. To. this cold solution,
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p-butyllithium (1.6N in hexanes, 44.4 ml) was added, via
syringe, over 35 minutes, such that the reaction temperature
remained at or below ~10° C. The decp red solution was
stirred at --10° C. for 1 hour, warmed to room temperature,
then stirred at room temperature for an additional hour.
Acetic aphydride (3.2 mL, 34.1 mmol) was added jn one
portion, and the resulting suspension was stirred without
temperature control for 2 hours, Water (100 mL) was added,
and the solution was poured into IN HCI (100 mL) and
extracted with ethyl acetate (2200 mL). The combined
organic solution was washed with HCl (IN HCL, 100 mL)
and brine (100 ml), dried over anhydrous MgSO, and
filtered. The resulting solution was concentrated in vacuo to
yicld a crude oil. The oil was applied to a column of silica
gel and eluted with ethyl acetate/hexane (10-50% ethyl
acetate) to yield, upon concentration of the appropriate
fractions, 5.0 g of 3,4-diphenyl-4-hydrido-5-hydroxy-5-
methylisoxazole. A 100 mL round bottomed flask equipped
with reflux condenser was charged with 3.4-diphenyl-4-
hydrido-5-hydroxy-5-methylisoxazole (5.00 g, 19.74
mmol), 300 mg of concentrated H,S0, and 30 mL of
toluene. The solution was heated to refiux for 1 hour, poured
into a separatory funne} and washed with water. The toluene
solution was dried over anhydrous MgSO,, filtered, and
concentrated in vacuo and the residue used directly in the
next step without further purification.

“Step 2. Preparation of (3.4-diphenylisoxazol-5-yDacetic
acid: )

(3,4-Diphenylisoxazol-5-yl)acetic acid was prepared in
53% yield by carboxylation of 3,4-diphenyl-S-methyl-
isoxazole (Step 1) according to the procedure outlined in
Example 6, Step 4: Mass spectrum: MH4=280. High reso-
lotion mass spectrum Cale’d. for Cp,H,,NO,: 280.0894.
Found: 280.0897. Anal. Calc'd. for C;,H,,NO,: C, 73.11;
H, 4.69; N, 5.01. Found: C, 72.91; B, 4.73; N, 4.97.

Step 3. Preparation of [4-[4-(aminosulfonyl)phenyll-3-
phenylisoxazol-5-yljacetic acid:

[4-[4-(Aminosulfonyl)phenyl)-3-phenylisoxazol-5-yl]
acetic acid was prepared in 60% yield by chlorosulfonation
followed by ammonolysis of 1-(3,4-diphenylisoxazol-5-yI)
acetic acid according to the procedure

2, Step 4: mp61° C. Mass spectrum: MH+=359.
EXAMPLE 10

~
o?

4-[5-Hydroxymethyl-3-phenylisoxazol-4-yl]
benzenesulfonamide ’

4-[{5-Methyl-3-phenyl-4-yllbenzenesulfonamide
(Example 1) (20.965 g, 66.69 mmol) and THF (14 L) were
cooled to ~78° C. (dry-ice/acetone bath) and a premeasared
volume of n-BuLi (167 ml., 266.76 mmol) in a 250 mlL
round bottomed flask was added via cannula causing the
reaction solution to become bright red. After 15 minutes the
dry ice/acetone bath was replaced with a NaClfice/water
bath and the reaction warmed to -5° C. over 15 minutes and
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was maintained at ~5° C. for 30 more minutes. The NaCl/
ice/H,0 bath was replaced with a dry ice/acetone bath and
the reaction chilled to~71° C. Oxygen was added via two 14
gauge needles (ca. 4 psi) and a similar outletprovxded. )
Within 10 minutes the reaction, formcrly a yed suspeasion,
becamme an ocre-yellow suspension. addition was
continued for 30 more minutes. The oxygen line and vents
were removed and trimethyl phosphite (67 mL, 566.97
mmol) was added via syringe. After 15 minutes, the septum
was removed and a solution of HOAc (125 mL) and H,O
(125 mL) was added in one portion causing the solution to
become a hazy bright yellow.and the reactiop temperature to.
rise to ~50° C. The dry icc bath was removed and the
reaction was warmed to room temperature. Brine (700 ml)
and 1N HC1 (134 mi) were added and stirred for 15 minutes.
Ethyl acetate (700 mL) was added and .the layers were
separated in a separatory funpel. The aqueous phase was
washed with ethyl acetate (150 mL) and the organic layers
combined. The organic layer was washed with water,
NaHCO, (5x100 ml) and brine, dried over anhydrous
MgSO,, and filtered. The resulting organic phase was
diluted with tolnene (125 ml) and concentrated in vacuo
three times yielding a brown viscous oil. The crude product
was purified by flash chromatography (silica gel, 10x18 cm
column, hexane/ethyl acetate (1/2) with a step gradient to
hexane/ethyl acetate (1/2)) yiclding a yellow solid (11.25 g).
The product was dissolved in ethyl acetate (S00 mL) and
acetope (60 mL). Partial concentration of this solution and
addition of hexane yielded a yellow solid which was col- -
lected by vacuum filtration. This solid was dissolved in a
minimum of acctone and added to hot H,0 (800 mlL at 70°
C.) yiclding the desired product as a very fine

crystalline
yellow product (7.89 g, 36%): mp 188°-189° C. 'HNMR
(DMSO d,) 87.81 (4, }=8.26 Hz, 2 H), 7.26-7.55 (m, 9 H),
5.77 (1, 1=4.84, 1 H), 4.54 (d, }=4.84, 2 H). Anal. Calc’d. for
Cy6H14N:0,8,: C, 58.17; H,4.27; N, 8.48, Found: C, 58.22;
H, 4.31; N, 8.50. Mass spectrumn: M+H: 331. .

EXAMPLE 11

[4—[4-(Ammosnlfonyl)phenyl]—3-phcnyhsmzol«5-
ylicarboxylic Acid

To a solution of 4-[5-hydroxymethyl-3-phenyl-4-yl}
benzenesulfonamide (Example 10) (0.64 g, 1.94 mmol) in
acetone at ~78° C. (dry ice-acetone bath) was added care-
fully Jones rcagent (0.7 ml of 2.44M (rO, in aqueous
H,S0, solution). The reaction was warmed to 0° C. and an
additional 0.7 mL (2.44M C¥O, in agueous H,SO, solution)
was added. The reaction was warmed to room temperature
and stired overnight. Isopropanol (2 mL) was added and
was stirred for 2 hour. The reaction was diluted with ethyl
acetate, washed with H,0, diied over anhydrous MgSO,,
filtered through Celite® and concentrated in vacuo yielding
a solid, Recrystailization of this solid from toluenc yiclding
the desired product (0.075 g, 11%) as a tan solid: mp 300°
C. 'H NMR (DMSO d9 § 7.70 (d, J=8.46 Hz, 2H),
7.08-1.50 (m. 9H).
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4-{5-Hydroxy-3-phenyl-4-isoxazolyl]
beazenesulfonamide

Step 1. Preparation of 3,4-diphenylisoxazolin-S-one.

To a stirred solution of the deoxybenzoin oxime (50.59 g,
239 mmol) in aphydrous THF (1 L) in a 2000 ml. 2-neck
round bottomed flask fitted with septum, under nitrogen
stmosphere, and chilled to -78° C. (dry ice/acetone bath)
was added n-Buli (375 ml. of 1.6M in hexanes, 599 mmol)
via cannula over 15 minutes. After twenty minutes at -~78°
C.. the dry ice/acetone bath was replaced with a NaClice/
H,0 and the reaction was warmed to 0° C. over 1 hour. The
NaClfice/H,0 bath was replaced with a dry ice/acetone bath.
When -78° C. was reached, the reaction solution was

transferred via cannula to a 4 LEﬂenmcyerﬁaskﬁlled with -

1500 cc of powdered dry ice and the resulting yellow
mixtare was let stand overnight at room temperatare. The
clear, straw colored solution was transferred to a 3 Lyound
bottomed flask, and 700 mlL of 3N HCl was added. The
reaction was heated to reflux for 1 hour and cooled to room
temperature. The reaction was diluted with brine (500 mL)
and the layers were separated in a : fonnel. The
agueous layer was extracted with dichloromethane/ethyl
acetate (2/1) (400 mlL). The organic layers were combined
and washed with brine (200 ml), dried over anbydrous
MgSO0,, filtered and concentrated yielding & brown solid,
The solid was re-dissolved in warm THF and hexanes were
added yielding a fluffy off-white crystalline solid (304 g,
54%). A second crop was obtained (12.66 g, 22 %): mp,
162°-163° C. (dec.). This material was suitable for use
without further purification.

Step 2. Preparahon of 4-{5-hydroxy-3-phenyl-4-yl]
benzenesulfonami

3 4—D19henyhsoxazohm5—one from step 1 (15.6 g, 65.75
miruol) was added carefully to CISO.H (160 mL) in a 250
mLmundbottonndﬁaskcbinedinaNn(nliecbaﬂ\.Aﬁu2
hours, the crude reaction mixture was carefully poured over
ice, yielding the crude sulfonyl chloride as a precipitate
which was collected by vacuum filtration. The solid was
dissolved in dichloromethane yielding two phases which
were separated, and the organic phase dried over anhydrous
MgS0,. This clear pale yellow solution was slowly added to
a chilled (0° C.) saturated solution of NH,, in dichlo-
romethane. The resnlting suspension was diluted with
CH,OH and was washed with KHSO, (0.25M aq soln.). The
organic layer was dried over anhydrous MgSO,, filtered and
concentrated in vacuo yiclding a tan solid which was col-
lected by vacuum filtration. This solid was dissolved in a
minimum of 1IN NsOH solution, filtered, and washed with
dichloromethane. The aqueous layer was acidified with
concentrated HCl yiclding and off-white solid (3.70 g. 18%):
mp 207° C. (dec.). *H NMR (D,0 with NaOD) & 7.48 (d,
}=8.46 Hz, 2 H), 7.38-7.20 (m, 5 H), 7.14, (4, }=8.26, 2 H).
The methanclic/aqueous KHSO, wash phase, upon partial
cvaporation yielded additional desired product as a tan salid
(8.94 g, 43%).
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4-{3-Methyl-5-phenyl-4-isoxazolyl]
- benzenesulfonamide

Step 1. Preparation of 1.2-diphenyl-1-butene-3-one
oxime. )

A solution of 1,2-diphenyl-1-butene-3-one (1.5 g, 7
momol) in BtOR (15 ml) and was added to a solution of
hydroxylamine hydrochioride (500 mg, 7 mmol) and
NaHCO, (1 g) in water (7 ml). The mixture was heated to
reflux for 5 hours at which time thin layer chromatography
indicated the reaction was incomplete. Additional hydroxy-
lamine hydrochloride (S00 mg, 7 mmol) was added and
heating at reflux was continued overnight. The reaction was
cooled, poured into water (IOOml) and extracted with ethyl
acetate. The combined organic layers were dried over
sodium sulfate, filtered and the filtrate conceatrated in
vacuo. The crude material was chromatographed on silica
gel using 5% cthyl acetate in toluene as the cluant to give
450 mg (30%) of the desired oxime as a crystalline solid,
m.p. 138°-141°. Anal. Calc’d. for C,H,,NO: C, 80.98; H,
6.37; N, 5.90. Found: C, 80.79; H, 6.25; N, 6.09. .

Step 2. Preparation of 3 dephmyks-methyhsmle

To a solution of oxime from Step 1 (450 mg, 1.9 mmol)
and sodinm bicarbonate (650 mg, 7.7 mmol) in tetrahydro- -
furan (6 ml) and water (6 ml) in a vessel wrapped in
aluminum foil was added a solution of potassium iodide (1.1
g, 6.6 mmol) and jodine (525 mg, 2 mol) in water (4 ml). The
feaction was heated to reflux for 7 hours and stirred at room
temperature overnight. Satorated aqueous sodinm bisulfite
solution (5 mi) was added and the reaction mixture was
extracted with ethyl acetate, The combined organic layers
were dried over sodinm sulfate and the crude material was
isolated after filtration and concentration of the filtrate.
Chromatography on silica gel using toluene as the cluant
gave 290 mg (57%) of the isoxazole as an oil which .

ized on standing: mp 92°-94° C. Anal. Calc'd for
C,éH15NO: C, 81.31; H, 5.57; N, 5.95. Found: C, 81.31, H,
571, N, 6.18. .

Step 3. Preparation of 4»[3-mcthyl-5»phenyl—4-
isoxazolyljbenzenesulfonamide.

A solution of the isoxazole from step 1 (250 mg, 1.1
mmol) in chlorosulfonic acid (1 mi) was stirred at 0° for 3
hours. The reaction was muuously added to concentrated
ammoniom hydroxide (6 ml) in the cold (0° C.). The
resultant reaction mixture was stirred at 0° for 1 bour. The
reaction was cautiously diluted with water and extracted
with ethyl acetate.. The combined arganic layers were dried
over sodium sulfate, filtered, and the filtrate concentrated in
vacuo to give the crude product. This material was chro-
matographed on silica gel using 25% ethyl acctate in toluene
as the ¢laant to give the desired sulfonamide as a crystalline
solid (110 mg, 40%): mp 85°-87° C. Anal. Calc’d. for
C,H,.N,0,5: C, 61.13; H, 449; N, 8.91; S, 10.20. Found:
C, 60.88; H, 4.61; N, 8.55; S, 10.40.
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BIOLOGICAL EVALUATION

Rat Carrageenan Foot Pad Edema Test

The carrageenan foot edema test was performed with
materials, reagents and procedures essentially as described
. by Winter, et al., (Proc. Soc. Exp. Biol. Med,, 111, 544
(1962)). Male Spraguc-Dawiey rats were selected in each
group so that the average body weight was as close as
possible. Rats were fasted with free access to water for over
sixteen hours prior to the test. The rats were dosed orally (1
mL) with compounds suspended in vehicle containing 0.5%
methylcellulose and 0.025% surfactant, or with vehicle
alone. One hour later a subplantar injection of 0.1 mL of 1%
solution of carrageenan/sterile 0.9% saline was administered
and the volume of the injected foot was measured with a
displacement plethysmometer connected to a pressure trans-
ducer with a digital indicator. Three hours after the injection
of the camrageepan, the volume of the foot was again
measured. The average foot swelling in a_group of drug-
treated animals was compared with that of a group of
placebo-treated animals and the percentage inhibition of
edema was determined (Otterness and Bliven, Laboratory
Models for Testing NSAIDs, in Non-stercidal Anti-
Inflammatory Drugs, (J. Lombardino, ed. 1985)). The %
inhibition shows the % decrease from control paw volume
determined in this procedure and the data for sclected
compounds in this invention are summarized in Table L

Rat Carrageenan-induced Analgesia Test -

The rat carrageenan analgesia test was performed with
materials, reagents and essentially as described
by Hargreaves. et al.,, (Pain, 32, 77 (1988)). Male Sprague-
Dawley rats were treated as previously described for the
Carrageenan Foot Pad Edema test. Thres hours after the
injection of the catrageenan, the rats were placed in a special
plexiglass container with a transparent fioor having a high
intensity lamp as a radiant heat source, positionable under
the floor. Afier an initial twenty minwte period, thermal
stimulation was begun on either the injected foot or on the
contralateral uninjected foot. A photoclectric cell tarned off
the lamp and timer when light was interrupted by paw
withdrawal, The time until the rat withdraws its foot was
then meastred. The withdrawal latency in seconds was
determined for the control and drug-treated groups, and
percent inhibition of the hyperalgesic foot withdrawal deter-

mined. Results are shown in Table L
TABLE 1
RAT PAW EDEMA ANALGESIA
% Tohibition % Jhibition
© 10 mg/kg body weight @ 10 mp/kg body weight

Example - 33
1

Evaluation of COX-1 and COX-2 activity in vitro

The compounds of this invention exhibited inhibition in
vitro of COX-2. The' COX-2 inhibition activity of the
compounds of this invention illustrated in the Examples was
determined by the following methods. )

a. Preparation of recombinant COX baculoviruses

Recombinant COX-1 and COX-2 were prepared as
described by Gierse et al, [J. Biochem,, 305, 479-84 (1995)].
A 2.0 kb fragment containing the coding regioa of cither
human or murine COX-1 or buman or murine COX-2 was
cloned into a BamH]1 site of the baculovirus transfer vector
PVL1393 (Invitrogen) to generate the baculovitus ‘transfer
vectors far COX-1 and COX-2 in a manner similar to the
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method of D. R. O'Reilly et al (Baculovirus Expression
Vectors: A Laboratory Mamial (1992)). Recombinant bacu«
loviruses were isolated by transfecting 4 pg of baculovirus
transfer vector DNA into SF9 insect cells (2x10°) along with
200 ng of lincarized baculovirus plasmid DNA by the
calcium phosphate method. See M. D. Summers and G. E.
Smith, A Manual of Methods for Baculovirus Vectors and
Insect Cell Culture Procedures, Texas Agric. Exp. Station
Bull, 1555 (1987). Recombinant viruses were purified by
three rounds of plague purification and high titer (10"-10°
pfu/mi) stocks of virus were prepared. For large scale
production, SF9 insect cells were infected in 10 liter fer-
mentors (0.5%10%ml) with the recombinant baculovirus
stock such that the multiplicity of infection was 0.1. After 72
hours the cells were centrifuged and the cell pellet homog-
enized in Tris/Sucrose (50 mM: 25%, pH 8.0) containing 1%
3-[(3-cholamidopropyl)dimethylammonio}-1-
propanesuifonate (CHAPS). The homogenate was centri-
fuged at 10,000xG for 30 minutes, and the resultant super-
natant was stored at —80° C. before being assayed for COX
activity.

b. Assay for COX-1 and COX-2 activity

COX activity was assayed as PGE, formed/pg protein/
time using an ELISA to detect the prostaglandin released.
CHAPS-solubilized insect cell membranes containing the
appropriate COX enzyme were incubated in a potassium
phosphate buffer (50 mM, pH 8.0) containing epinephrine,
phenol, and heme with the addition of arachidonic acid (10
pM). Compounds were pre-incubated with the enzyme for
10-20 minutes prior to the addition of arachidonic acid. Any
teaction between the arachidonic acid and the enzyme was
stopped after ten minutes at 37° C./room by
transferring 40 pi of reaction mix into 160 u! ELISA buffer
and 25 yM indomethacin. The PGE, formed was measured
by standard ELISA technology (Cayman Chemical). Resuits
are shown in Tsble IL

TABLE I
COX-2 COX-1
Example Do WM Mgy 1M

1 <0.1 >100
is <0.1 174
1 <0.1 132
Ic <0.1 62
d <0.1 258
le <0.1 373
15 02 54
1g <.} >100
1k <.} 47
1 .1 86
1k <0.1 >100
1 <0.1 50.7
im 1.5 >100
in 51 >100
lo D1 >100
ip 0.1 >100
2 05 174
3 26 06
4 3 >100
4 <0.1 90.5
4b <01 >100
4 <0.1 66.5
44 <0.1 44
de
4f 2 >100
45 >100 . >100
5 40 >100
6 35.7 >100
7 86.7 >100
8 >100 >100
9 14 >100
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TABLE II-continued
COX:2 COX-1
Examgple Dy, M s, M

10 02 >100
11 3s
12 25 >100
13 0.1 6.4

Also embraced within this invention is a class of phar-
maceutical compositions comprising ose or more com-
pounds of Formula I in association with one or more
non-toxic, pharmaceutically-acceptable carriers and/or dilu-
ents and/or adjuvants (collectively referred to herein as
“carrier” materials) and, if desired, other active ingredients.
The compounds of the present invention ‘may be adminis-
tered by any suitable route, preferably in the form of a
pharmacentical composition adapted to such a route, and in
a dose effective for the treatment intended. The corpounds
and composition mnay, for example, be administered
intravascularly, intraperitoneally, subcutaneously, intramus-
cularly or topically.

For oral administration, the pharmaceutical composition
may be in the form of, for example, a tablet, capsule,
suspensionp or liquid. The pharmaceutical composition 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,

'mcmountofﬁxcrapwﬁcallyactivccompoundmatis
administered and the dosage regimen for treating a discase
condition with the compounds and/or compositions of this
invention depends on a variety of factors, including the age,
weight, sex and medical condition of the subject, the sever-
ity of the disease, the route and frequency of administration,
and the particular compound employed, and thus may vary
widely. The pharmacentical compositions may contein
active ingredient 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
abowt 0.01 to 100 mg/kg body weight, preferably between
about 0.1 and about 50 mgkg body weight and most
preferably between about 1 to 20 mg/kg body weight, may
be appropriate. The daily dose can be administered in one to
four doses per day.

For therapeutic purposes, the compounds of this invention
are ordinarily combined with one or more adjuvants appro-
priate to the indicated route of administration. If adminis-
tered pex os, the compounds may be admixed with lactose,
sucrose. starch powder, cellulose estexs of alkanoic acids,
cellulose atkyl esters, talc, stearic acid, magnesium stearate,
magnesium oxide, sodium and calcium salts of phospharic
and sulfuric acids, gelatin, acacia gum, sodium alginate,
polyvinyipyrrolidone, and/or polyvinyl alcobol, and then
tableted or encapsulated for convenicnt adrministration. Such
capsules or tablets may contain a controlled-release formu-
laﬁonasmaybe;rwx&dmadispemonofamveoom-
pound in hydroxy-propylmethyl cellulose. Formulations for
parenteral administration may be in the form of aqueous or
non-agueous isotonic sterile injection solutions or suspen-
sions. These solutions and suspensions msy be prepared
from sterile powders or granules having one or mare of the
carriers or dilnents mentioned for use in the formulations for
oral administration. The compounds may be dissolved in
water, polyethylene glycol, propylene glycol, ethanol, corn
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oil, cottonseed oil, peanut oil, sesame oil, benzyl alechol,
sodium chloride, and/or various buffers. Other adjuvants and
modes of administration are well and widely known in the
pharmaceutical art.

Although this invention has been described with respect
to specific embodiments, the details of these embodiments
are not to be construed as limitations.

What is claimed is:

1. A compound of Formula I

R* O©
Y

/

\

\ 7/

R R
fary’

3, 10

[

wherein R* is selected from alkyl, carboxyalkyl,
alkoxycarbopyl, aminocarbonyl, aminocarbonylalkyl,
alkoxycarbonylalkyl, carboxyl, alkoxy, haloalkoxy,
aralkoxy, cycloalkylalkoxy, alkylthio, aralkylthio,
cycloalkylaltkylthio, alkoxyalkyl, aralkoxyalkyl,
alkylthioalkyl, aralkylthioalkyl, alkylammoalkyl
aryloxyalkyl, arylthioalkyl, hydroxyl, amino,
hydroxyalkyl, haloalkyl, cycloalkyl, cycloalkylalkyl,
aralkyl, halo, alkylamino, aralkylamino, N-alkyl-N-
aralkylamino, N-alkyl-N-cycloalkylalkylamino,
arylcarbonyloxyalkyl, arylcarbonylthio,
alkoxycarbonyloxyalkyl, alikylaminocarbonyloxyalkyl,
%zywbonynhioﬂkyl, and alkylaminocarbonylthio-
wherein R? is selected from cycloalkyl, cycloalkenyl, and
aryl.wha'ann’isopuonanysubsumdatasum :
tutable position with one or more radicals indepen-
dently selected from alkyl, cyamo, carboxyl,
alkoxywbonyl, haloalkyl, hydroxyl, hydroxyalkyl,
haloalkoxy, amino, alkylamino, arylamino, aminoalkyl,
gitro, alkoxyalkyl, alkylsulfinyl, alkylsulfonyl,
aminosulfonyl, halo, alkoxy and alkylthio; and
wherein R* is selected from lower alkyl, hydroxyl, and
amino;
or a pharmaceuticaily-acceptable salt thereof.
2. A compound of claim 1 wherein R is selected from
hydroxyl, amino, lower alkyl, lower carboxyalkyl, lower
alkoxycarbonyl, aminocarbonyl, carboxyl, lower
aminocarbonylalkyl, lower alkoxycarbonylalkyl, lower
alkoxy, lower haloalkoxy, lower aralkoxy, lower
cycloalkylatkoxy, lower alkylthio, lower aralkyithio, lower
cycloalkylalkylthio, lower alkoxyalkyl, lower
aralkoxyalkyl, lower alkylthioalkyl, lower aralkylthioalkyl,
lower alkylaminoalkyl, lower aryloxyalkyl, lower
arylthioalkyl, lower hydroxyalkyl, lower haloalkyl, lower
cycloatkyl, lower cycloatkylalkyl, lower aralkyl, halo, lower
atkylamino, lower aralkylamino, lower N-alkyl-N-
aralkylamino, lower N-alkyl-N-cycloatkylalkylamino,
lower arylcarbonyloxyalkyl, lower alkoxycarbonyloxyalkyl,
lower alkylaminocarbonyloxyalkyl, lower
alkoxycarbonylthioalkyl, and lower alkyl
ioalkyl; wherein R? is selected from cycloalkyl
cycloalkenyl, and aryl; wherein R® is optionally substituted
&t a substitutable position with one or mose radicals inde-
pendently seiected from Jower alkyisulfinyl, lower alkyl,
cyano, carboxyl, lower alkoxycarbonyl, lower haloalkyl,
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hydroxyl, lower hydroxyalkyl, lower haloalkoxy, amino,
fower alkylamino, lower arylamino, lower aminoalkyi, nitro,
halo, lower alkoxy, lower alkylsulfonyl, aminosuifonyl, and
lower alkylthio; and wherein R* is selected from methyl,
hydroxy! and amino; or a pbarmaceuticalty-acceptsble salt
thereof.

3. A compound of claim 2 wherein R is selected from
hydroxyl, lower alkyl, carboxyl, lower carboxyalkyl, lower
aminocarbonylalkyl, lower alkoxycarbonylalkyl, lower
aralkyl, lower alkoxyalkyl, lower aralkoxyalkyl, lower
alkylthioalkyl, lower aralkylthioalkyl, lower
alkylaminoalkyl, lower aryloxyalkyl, lower arylthioalkyl,
fower haloalkyl, lower hydroxylalkyl, cycloalkyl,
cycloalkylalkyl, and aralkyl; wherein R? is selected from
cycloalkyl, cycioalkenyl, and aryl; wherein R? is optionally
substituted at a substitutable position with one ar more
radicals independently selected from lower alkylsulfinyl,
lower alkyl, cyano, carboxyl, lower alkoxycarbonyl, lower
haloalkyl, hydroxyl, lower hydroxyalkyl, lower haloalkoxy,
amino, lower alkylamino, lower arylamino, lower
aminoalkyl, nitro, halo, lower alkoxy, aminosulfonyl, and
lower alkylthio; and wherein R* is selected from methyl,
hydroxyl and amino; or a pharmaceutically-acceptable salt
thereof,

4. A compound of claim 3 wherein R? is selected from
hydroxyl, methyl, ethyl, propyl, isopropyl, butyl, tert-butyl,
isobutyl, pentyl, neopentyl, hexyl, carboxyl, carboxypropyl,
carboxymethyl, carboxyethyl, benzyl, phencthyl,
aminocarbonylmethyl, methoxycarbonylmethyl,
methoxycarbonylethyl, methoxymethyl, benzyloxymethyl,
phenylethoxymethyl, methylthiomethyl, benzyithiomethyl,
N-methylaminomethyl, N,N-dimethylaminomethyl,
phenyloxymethyl, phenylthiomethyl, finoromethyl,
difiuoromethyl, trifivoromethyl, chloromethyl,
dichloromethyl, trichloromethyl, pentafivoroethyl,
heptafiuoropropyl, fluoromethyl, difinoroethyl,
difluoropropyl, dichloroethyl, dichloropropyl,
hydroxylmethyl, hydroxylpropyl, hydroxylethyl,
cyclohexyl, cyclobutyl, cyclopentyl, cycloheptyl,
cyclohexylmethyl, cyclohexylethyl, cyclobutylethyl,
cyclopentylmethyl, ‘cycloheptylpropyl, and lower aralkyl
selected form benzyl and phenylethyl, wherein the phenyl
ring is optionally substituted at a substitatable position with
fluoro, chiloro, bromo, fodo, methyl, and methoxy; whercin
R? is selected from phenyl, naphthyl, biphenyl, cyclohexyl,
cyclopentyl, cycloheptyl, 1-cyclohexenyl, 2-cyciohexenyl,
3-cyclohexenyl, 4-cyclohexenyl, and 1-cyclopentenyl;
wherein R® is optionally substituted at a substitutable posi-
tion with one or more radicals independently selected from
triffuoromethoxy, N-methylamino, N,N-dimethylamino,
- N-cthylamino, N,N-dipropylamino, N-butylamino,
N-methyl-N-ethylamino. .phenylamino, N-methyl-N-
phenylamino, methyisulfinyl, ethylsulfinyl, methyl, ethyl,
isopropyl, butyl, tert-butyl, isobutyl, peatyl, hexyl, cyano,
carboxyl, methoxycarbonyl, fluoromethyl, diftuoromethyl,
trifivoromethyl, chloromethyl, dichloromethyl,
trichloromethyl. pentafluoroethyl, heptafiuoropropyl.
fluoromethyl, difiuoroethyl, difiucropropyl, dichloroethyl,
dichloropropyl, hydroxyl, hydroxymethyl, amino, nitro,
flucro, chlore, bromo, iodo, methoxy, cthoxy, propoxy,
n-butoxy, pentoxy, hexyloxy, methylenedioxy,
aminosulfonyl, methylthio, etbyithio, butyithio, and hexy-
Ithio; and wherein R* is selected from methyl, bydroxy! and
amino; or a pharmacentically-scceptable salt thereof,

5. The compound of claim 4 which is 4-{5-methyl-3-
phenyl-isoxazol-4-ylibenzenesulfonamide, or a
pharmaceutically-acceptable salt thereof.
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6. A compound of Formula T

HBN O
O=\SI

R:

——

¥ N 7 °

wherein R is selected from hydroxyl, alkyl,
carboxyalkyl, aminocarbonylalkyl.
alkoxycarbonylalkyl, carboxyl, alkoxy, haloalkoxy,
aralkoxy, cycloalkylalkoxy, alkylthio, aralkylthio,
cycloalkylalkylthio, alkoxyalkyl, aralkoxyalkyl,
alkylthioalkyl, aralkylthioalkyl, alkylaminoalkyl,
aryloxyalkyl, arylthicalkyl, hydroxyalkyl, haloalkyl,
cydloalkyl, cycloalkylatkyl, aralky], halo, alkylamino,
aralkylamino, N-alkyl-N-aralkylamino, N-alkyl-N-
cycloalkylalkylamiro, arylcarbonyloxyalkyl,
arylcarbonylthio, alkoxycarbonyloxyalkyl,
alkylaminocarbonyloxyalkyl, alkoxycarbonylthioalkyl,
and alkylaminocarbonylthicalkyl; and

wherein R? is selected from cycloalkyl, cycloalkenyl, and

aryl; wherein R® is optionally substituted at a substi-
tutable position with one or more radicals indepen-
dently selected from alkyl,- cyano, carboxyl,
alkoxycarbonyl, haloalkyl, hydroxyl, hydroxyalkyl,
haloalkoxy, amino, alkylamino, arylamino, aminoalkyl,
nitro, alkoxyalkyl, alkyisulfinyl, aminosulfonyl, halo,
alkoxy and alkylthio; or a pharmacentically-acceptable
salt thereof.

7. A compound of claim 6 wherein R* is selected from
hydroxyl, lower alkyl, carboxyl, lower carboxyalkyl, lower
aminocarbonylalkyl, lower alkoxycarbonylalkyl, lower. -
aralkyl, Jower alkoxyalkyl, lower amalkoxyalkyl, lower
alkylthioalkyl, lower aralkylthioalkyl, lower
slkylaminoalkyl, lower aryloxyalkyl, lower arylthioalkyl,
lower haloalkyl, lower hydroxylalkyl, Jower cycloalkyl,
lower cycloalkylalkyl, and aralkyl; wherein R is selected
from cydoalkyl, cycloalkenyl, and aryl; and wherein R® is
optionally substituted at a substitutable position with one or
more radicals independently selected from lower

 alkylsulfinyl, aminosulfonyl, lower alkyl, cyano, carboxyl,
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lower alkoxycarbonyl, lower haloalkyl, hydroxyl, lower
hydroxyalkyl, lower haloalkoxy, amino, lower alkylamino,
lower arylamino, lower aminoalkyl, nitro, halo, lower
alkoxy and lower slkylthio; or a pharmaceuntically-
acceptable salt thereof. .

8. A compound of claim 7 wherein R! is selected from
hydroxyl, methyl, cthyl, propyl, isopropyl. butyl, test-butyl,
isobutyl, pentyl, neopentyl, hexyl, carbaxyl, carboxypropyl,
carboxymethyl, carboxyethyl, benzyl, phenethyl,
aminocarbonylmethyl, methoxycarbonyimethyl,
methoxycarbonylethyl, methoxymethyl, benzyloxymethyl,
phenylethoxymethyl, methyithiomethyl, benzylthiomethyl,
N-methylaminomethyl, N,N-dimethylaminomethyl,
phenyloxymethyl, phenylthiomethyl, fluoromethyl,
difiuoromethyl, trifluoromethyl, chloromethyl,
dichloromethyl, trichloromethyl, pentafluoroethyl,
heptafiuoropropyl, fluoromethyl, difinoroethyl,
difivoropropyl, dichloroethyl, dichloropropyl,
hydroxyimethyl. hydroxylpropyl, hydroxylethyl,
cyclohexyl, cyclobutyl, cyclopentyl, cycloheptyl,
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cyclohexylmethyl, cyclohexylethyl, cyclobutylethyl,
cyclopéntylmethyl, cycloheptylpropyl. and lower aralkyl
selected from phcnylahyl and benzyl optiopally substituted
at a substitutable position with finoro, chlcm, bromo, iodo,
methyl, and methoxy; and wherein R® is selected from
phenyl, naphthyl, biphenyl, cyclohexyl, cyclopentyl,
cycloheptyl, l-cyclohexenyl, 2-cyclohexenyl,
3—cyclohexcnyl, 4-cyclohexenyl, and 1-cyclopentenyl;
wherein R? is optionally substituted at a substitatable posi-
tion with one or more radicals independently seiected from
trifinoromethoxy, N-methylamino, N,N-dimethylamino,
N-ethylamino, N,N-dipropylamino, N-butylamino,
N-methyl-N-ethylamino, phenylamino, N-methyl-N-
phenylamino, methylsulfinyl, ethylsuifinyl, methyl, ethyl,
isopropyl, butyl, tert-butyl, isobutyl, pentyl, hexyl, cyano,
carboxyl, methoxycarbonyl, fiuoromethyl, diffuoromethyl,
triffuoromethyl, chloromethyl, dichloromethyl,
trichloromethyl, pentaflucroethyl, heptafinoropropyl,
fluoromethyl, difiuoroethyl, difluoropropyl, dichloroethyl,
dichloropropyl, hydroxyl, hydroxymethyl, amino,
aminomethyl, nitro, fluore, chloro, bromo, jodo, methoxy,
ethoxy, propoxy, n-butoxy, pentoxy, hexyloxy,
methylenedioxy, methylthio, aminosulfonyl, ethylthio,
butylthio, and hexylthio; or a pharmacentically-acceptable
salt thereof.

9. A pharmagcuucal composition comprising a
therapeutically-cffective amount of a compound, said com-
pound selected from a family of compounds of Formula I

I

R O
o.—.—!l'

v =%
45
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2 L0

wherein R? is sclected from alkyl, carboxyalkyl,
alkoxycarbonyl, aminocarbonyl, aminocarbonylalkyl,
alkoxycarbonylalkyl, carboxyl, alkoxy, haloalkoxy,
aralkoxy, "cycloalkylalkoxy, alkyithio, aralkylthio,
cycloalkylalkylthio, alkoxyalkyl, aralkoxyalkyl,
alkylthioalkyl, aralkylthioalkyl, alkylaminoalkyl,
aryloxyslkyl, arylthioalkyl, hydroxyl, amino,
hydroxyalkyl, haloalkyl, ‘cycloalkyl, cycloalkylalkyl,
aralkyl, balo, alkylamino, aralkylamino, N-alkyl-N-
aralkylamino, N-alkyl-N:cycloalkylalkylamino,
arylcarbonyloxyalkyl, arylcarbonylthio,
alkoxycarbonyloxyalkyl. alkylaminocarbonyloxyalkyl,
alkoxycarbonyithioalkyl, and alkylaminocarbonylthio-
alkyl;

wherein R is selected from cycloalkyl, cycloalkenyl, and
aryl; whesein R? is optionally substituted at a substi-
tutable position with ope or more radicals indepen-
dently selected from alkyl, cyano, carboxyl,
alkoxycarbonyl, haloalkyl, hydroxyl, hydroxyalkyl,
haloalkoxy, amino, alkylamino, arylamino, aminoatkyl,
nitro, alkoxyalkyl, alkylsulfinyl, alkylsulfonyl,
amdnosulfonyl, halo, alkoxy and alkylthio; and

wherein R* is sclected from lower alkyl, bydroxyl, and
amino;

ara phmnacmﬁmlly—acoeptablc salt thereof.

10. A pharmaceutical composition of claim 9 wherein R?

is sclected from hydroxyl, amino, lower alkyl, lower
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benzyl,

-methylthiomethyl,

46

carboxyalkyl, lower alkoxycarbonyl, aminocarbonyl,
carboxyl, lower aminoéarbonylalkyl lower
alkoxycarbonylalkyl, lower alkoxy, lower haloalkoxy, lower
aralkoxy, Jower cydoalkylatkoxy, lower alkylthio, lower
aralkylthio, Jower cycloalkylalkylthio, lower alkoxyalkyl,
lower aralkoxyalkyl, lower alkylthioalkyl, lower
aralkylthioalkyl, lower alkylaminoalkyl, lower aryloxyalkyl,
lower arylthioalkyl, Jower hydroxyalkyl, Jower haloalkyl,
lower cycloatkyl, Jower cycloalkylalkyl, lower aralkyl, halo,
lower alkylamino, lower aralkylamino, lower N-alkyl-N-
aralkylamino, lower N-alkyl-N-cycloaikylalkylamino,
lower arylcarbonyloxyalkyl, lower alkoxycarbonyloxyalkyl,
lower alkylaminocarboryloxyalkyl, lower-
alkoxycarbonylthxoalkyl and lower alkylaminocarbonylth-
ioalkyl; wherein R® is sclectcd from cycloalkyl,
cycloalkenyl, and aryl; wherein R® is optionally substituted
at.a substitutable position with one or more radicals inde-
pendently selected from lower alkylsulfinyl, lower alkyl,
cyano, carboxyl, lower alkoxycarbonyl, lower haloalkyl.
hydroxyl, lower hydroxyalkyl, lower haloalkoxy, amino,
Jower alkylamino, lower arylamino, lower aminoalkyl, nitro,
halo, lower alkoxy, lower alkylsulfonyl, aminosulfonyl, and
lower alkylthio; aud wherein R* is selected from methyl,
hydroxyl and amino; or a pharmaceutically-acceptable salt
thereof.

11. A pharmaceutical composition of claim 10 wherein R?
is selected from hydroxyl, methyl, ethyl, propyl, isopropyl,
butyl, tert-butyl, isobutyl, pentyl, necopentyl, hexyl,
carboxyl, carboxypropyl, carboxymethyl, carboxyethyl,
phenethyl, aminocarbonylmethyl,
methoxycarbonylmethyl, methoxycarbonylethyl,
methoxymethyl, benzyloxymethyl, phenylethoxymethyl,
benzylthiomethyl,
N-methylaminomethyl, N,N-dimethylaminomethyl,
phenyloxymethyl, phcnylthxomcthyl, fluoromethyl,

diffuoromethyl, trifiuoromethyl, chloromethyl, .,

dichloromethyl, trichloromethyl, pentafluoroethyl,
heptafisoropropyl, fluoromethyl, difivoroethyl,
difiuoropropyl, dichloroethyl, dichloropropyl,
hydroxylmethyl, hydroxylpropyl, hydroxylethyl,
cyclohexyl, cyclobutyl, cyclopentyl, cycloheptyl,
cyclohexylmethyl, cyclohexylethyl, cyclobutylemyl
cyclopentylmethyl, cycloheptylpropyl, and lower .
form benzyl and phenylethyl, wherein the phenyl
nngxsopuonally substitated at a substitutable position with
finoro, chlaro, bromo, iodo, methyl, and methoxy; wherein
R? is selected from phenyl, naphthyl, biphenyl, cyclohcxyl,
cyciopentyl, cycloheptyl, 1-cyclohexenyl, 2-cyclohex
3—cyclohexcayl 4-cyclohexenyl, and l—cyclopentenyl, ]
wherein R is optionally substituted at a substitutable posi- -

tion with one or more radicals independently selected from

trifluoromethoxy, N-methylamino, N,N-dimethylamino,
N-ethylamino, N.N-dipropylaxmno, N-butylamino,
N-methy!-N-ethylamino, phenyiamino, N-methyl-N-
phcnylammo. methylsulfinyl, ethylsulfinyl, methyl, ethyl,
utyl, test-butyl, isobutyl, pentyl, hexyl, cyano,
carboxyl, methoxycarbonyl, fluoromethyl. difivoromethyl,
trifivoromethyl, chioromethyl, dichloromethyl,
trichloromethyl, pentafiunoroethyl, heptafiuoropropyl,
fiuoromethyl, difiuorocthyl, diffecropropyl, dichlorocthyl, .
dichloropropyl, hydroxyl, hydroxymethyi, amino, nitro,
fiuoro, chloro, bromo, iodo, methoxy, cthaxy, propoxy,
n-butoxy, pcntoxy, hexyloxy, methylenedioxy,
aminosulfonyl, methylthio, ethylthio, butylthio, and hexy-
Ithio; and wherein R* is selected from methyl, hydroxyl and
amino; or 2 pharmacentically-acoeptable salt thereof.

12 A pharmweuuul ition of claim 11 whercin
said compound is 4-{5-methyl-3-phenyl-isoxazol-4-yl]
benzenesulfopamide, or a phmutxcally—acceptablc salt .
thereof,
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13: A pharmaceutical composition comprising a
therapentically-cffective amount of 2 compound, said com-
pound selected from a family of compounds of Formula HI

BN 0 mn

\d

O=8

wherein R? is selected from hydroxyl, alkyl,
carboxyalkyl, aminocarbonylalkyl.
alkoxycarbonylalkyl, carboxyl, alkoxy, haloalkoxy,
aralkoxy, cycloalkylalkoxy, alkylthio, aralkylthio,
cycloalkylalkylthio, alkoxyalkyl, aralkoxyalkyl,
alkylthioalkyl, aralkylthioalkyl, alkylaminoalkyl,
aryloxyalkyl, aryithioalkyl, hydroxyalkyl, haloalkyl,
cycloalkyl, cycloalkylaikyl, aralkyl, halo, alkylamino,
aralkylamino, N-alkyl-N-aralkylamino, N-alkyl-N-
cycloalkylalkylamino, arylcarbonyloxyalkyl,
arylcarbonylthio, alkoxycarbonyloxyalkyl,
alkylaminocarbonyloxyalkyl, alkoxycarbonylthioalkyl,
and alkylaminocarbonylthioalkyl; and

wherein R? is selected from cycloalkyl, cycioalkenyl, and

aryl; wherein R3 is optionally substituted at a substi-
tutable position with one or more radicals indepen-
dently sclected from alkyl. cyamo, carboxyl,
alkoxycarbonyl, haloalkyl, hydroxyl, hydroxyalkyl,
haloalkoxy, amino, alkylamino, arylamino, aminoalkyl,
nitro, alkoxyalkyl, alkylsulfinyl, aminosulfonyl, halo,
alkoxy and alkylthio; ar a pharmaceutically-acceptable
salt thereof,

14. A method of treating inflammation or an
inflammation-associated disorder in a subject, said method
comprising administering o, the subject having or suscep-
tible to said inflammation or inflammation-associated
disorder, a therapeutically-effective amount of 2 compound
of Formnla I '

RY 0O )
N
O=

R R!

w ™
%

5o °
wherein R? is selected from alkyl, carboxyalkyl,
alkoxycarbonyl, aminocasbonyl, aminocarbonylalkyl,
alkoxycarbonylalkyl, carboxyl, alkoxy, haloalkoxy,
aralkoxy, cycloalkylalkoxy, alkylthio, aralkylthio,
cycloalkylalkylthio, alkoxyalkyl, aralkoxyalkyl,
alkylthioalkyl, aralkylthioalkyl, alkylaminoaikyl,
aryloxyalkyl, arylthioalkyl, hydroxyl, amino,
hydroxyalkyl, haloalkyl, cycloalkyl, cycloalkylalkyl,
aralkyl, balo, alkylamino, aralkylarmino, N-alkyl-N-
aralkylamino, N-alkyl-N-cycloalkylalkylamino,
arylcarbonyloxyalkyl, arylcarbonylthio,
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alkoxycarbonyloxyalkyl,
alkoxycarbonylthicalkyl,

and alkylaminocarbonylthio-

alkyl, - '

wherein R? is selected from cycloalkyl, cycloalkenyl, and
aryl; wherein R? is optionally substituted at a substi-
tutable position with one or more radicals indepen-
dently selected from alkyl, cyamo, carboxyl,
alkoxycarbonyl, haloalkyl, hydroxyl, hydroxyalkyl,
baloalkoxy, amino, atkylamino, arylamino, aminoalkyl,
nitro, alkoxyalkyl, alkylsulfinyl, alkylsulfonyl,
aminosulfonyl, halo, alkoxy and alkylthio; and .

wherein R* is selected from lower alkyl, hydroxyl, and
amino;

or a pharmaceutically-acceptable salt thereof.

15. A method of claim 14 wherein R? is selected from
hydroxyl, amino, lJower alkyl, lower carboxyalkyl, lower
alkoxycarbonyl, aminocarbomyl, carboxyl, lower
aminocarbonylalkyl, lower alkoxycarbonylalkyl, lower
alkoxy, lower haloalkoxy, lower aralkoxy, lower
¢cycloalkylalkoxy, lower alkylthio, lower aralkylthio, lower
cycloalkylalkylthio, lower alkoxyalkyl, lower
aralkoxyalkyl, Jower alkylthicalkyl, lower aralkyithicalkyl,
lower alkylaminoalkyl, lower aryloxyalkyl, lower
arylthioalkyl, lower hydroxyalkyl, lower baloalkyl, lower
cycloalkyl, lower cycloalkylalkyl, lower aralkyl, halo, lower
alkylamino, lower aralkylamino, lower N-alkyl-N-
aralkylamino, lower N-alkyl-N-cycloalkylalkylamino,
lower arylearbonyloxyalkyl, lower alkoxycarbonyloxyatiyl,
lower alkylaminocarbonyloxyalkyl, lower
alkoxycarbonylthioalkyl, and lower alkylami -
joalkyl; wherein R® is selected from cycloalkyl,
cycloalkenyl, and aryl; wherein R? is optionally sabstituted
at a substinntable position with one or moge radicals inde-
pendently selected from lower alkylsulfinyl, lower alkyl,
cyano, carboxyl, lower alkoxycarbonyl, lower haloalkyl,
hydroxyl, lower hydroxyalkyl, lower haloalkoxy, amino,
lower alkylamino, lower arylamino, lower aminoalkyl, nitro, -
halo, lower alkoxy, lower alkylsulfonyl, aminosulfonyl, and
Tower alkylthio; and wherein R* is selected from methyl,
hydroxyl and amino; or a pharmaceutically-acceptable
thereof. - . :

16. A method of claim 15 wherein R? is selected from
hydroxyl, methyl, ethyl, propyl, isopropyl, butyl, test-butyl,
isobutyl, pentyl, neopentyl, hexyl, carboxyl, carboxypropyl,
carboxymethyl, carboxyethyl, benzyl, phenethyl,
aminocarbonylmethyl, methoxycarbonylmethyl,
methoxycarbonyiethyl, methoxymethyl, benzyloxymethyl,
phenylethoxymethyl, methyithiomethyl, benzylthiomethyl,
N-methylaminomethyl, N,N-dimethylaminomethyl,
phenyloxymethyl, phenylthiomethyl, Suoromethyl,
difinoromethyl, triflnoromethyl, chloromethyl,
dichloromethyl, trichloromethyl, pentafiuoroethyl,
heptafivoropropyl, fluoromethyl, difluoroethyl,
difiuoropropyl, dichloroethyl, dichloropropyl,
hydroxylmethyl, hydroxylpropyl, hydroxylethyl,
cyclohexyl, cyclobutyl, cyclopentyl, cycloheptyl,
cyclohexylmethyl, cyclohexylethyl, cyclobutylethyl,
cyclopentylmethyl, cycloheptylpropyl, and lower aralkyl
selected form benzyl and phenylethyl, whezein the phenyl
ting is optionally substituted at a substitutable position with
flucro, chloro, bromo, jodo, methyl, and methoxy; wherein
R? is selected from phenyl, naphthyl, bipheayl, cyclohexyl,
cyclopentyl, cycloheptyl, 1-cyclohexenyl, 2-cyciohexenyl,
3-cyclohexenyl, 4-cyclohexenyl, and 1-cyciopentenyl;
wherein R is optionally substituted at a substitutable posi-
tion with on¢ or more radicals independently selected from
triflucromethoxy, N-metbylamino, N,N-dimethylamino,
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N-cthylamino, N,N-dipropylamino, N-butylamino,
N-methyl-N-ethylamino, phepylamino, N-methyl-N-
phenylamino, methylsulfinyl, ethylsulfinyl, methyl, ethyl,
isopropyl, butyl, tert-butyl, isobutyl, pentyl, bexyl, cyano,
carboxyl, methoxycarbonyl, flucromethyl, diflnioromethyl,
trifluoromethyl, chloromethyl, dichloromethyl,
trichloromethyl, pentafiuoroethyl, heptafinoropropyl,
fiuoromethyl, difiucrocthyl, diffuoropropyl, dichlorocthyl,
dichloropropyl, hydroxyl, hydroxymethyl, amino, nitro,
fluoro, chloro. bromo, jodo, methoxy, ethoxy, propoxy,
n-butoxy, pentoxy, hexyloxy, methylenedioxy,
aminosulfonyl, mcthyltlno, cthylthio, butylthio, and hexy-
Ithio; and wherein R* is selected from methyl, hydroxyl and
amino; or a pharmaceutically-acceptable salt thereof.

17. A method of claim 16 wherein said compound is
4-[5-methyl-3-phenyl-isoxazol-4-ylJbenzenesulfonamide,
or a pharmaceutically-acceptable salt thereof.

18. A method of treating inflammation or an
" inflammation-associated disorder in a subject, said method
comprising administering to the subject having or suscep-
tible to said inflammation or inflammation-associated
disorder. a therapeutically-cffective amount of a compound
of Formula I

BN O m

\/

0o=8

R?

————

K N °
wherein R?! is selected from hydroxyl, alkyl,
carboxyalkyl, aminocarbonylalkyl,
alkoxycarbonylalkyl, carboxyl, alkoxy, haloalkoxy,
aralkoxy, cycloalkylalkoxy, alkylthio, aralkylthio,
cycloalkylatkylthio, alkoxyslkyl, aralkoxyalkyl,
alkylthioalkyl, aralkylthioalkyl, alkylaminoalkyl,
aryloxyaikyl, arylthioalkyl, hydroxyalkyl, haloalkyl,
cycloalkyl, cycloalkylalkyl, aralkyl, halo, alkylamino,
aralkylamino, N-alkyl-N-aralkylamino, N-alkyl-N-
cycloalkylalkylamino, arylcarbonyloxyalkyl,
arylcarborylthio, - alkoxycarbonyloxyalkyl,
alkylaminocarbonyloxyalkyl, alkoxycarbonylthioalkyl,
and alkylaminocarbonylthioalkyl; and
wherein R® is selected from cycloalkyl, cycloalkenyl, and
aryl; wherein R is optionally substituted at a substi-
tutable position with one or more radicals indepen-
dently selected from alkyl, cyano, carboxyl,
alkoxycarbonyl, haloalkyl, hydroxyl. hydroxyalkyl,
haloalkoxy, aniino, alkylamino, arylamino. aminoalkyl,
nitro, alkoxyalkyl, alkylsulfinyl, aminosulfonyl, hato,
alkoxy and alkylthio; or a pharmaoeutically—awcptable
salt thereof.
19, A method of claim 14 for use in treatment of inflam-
mation.
20. A method of claim 14 for use in treatment of an
inflammation-associated disorder.
21. A method of daim 20 whercin the infiammation-
associated disorder is arthritis.
22. A method of daim 20 wherein the inflammation-
associated disorder is pain.
23. A method of claim 20 wherein the inflammation-
associated disorder is fever.
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24. The compound of claim 4 selected from compounds,

or their pharmaceutically acceptable salts, of the group

consisting of
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4-[S-cthyl-3-phenylisoxazol-4-yijbenzenesulfonamide;
4-[5-propyl-3-phenylisoxazol-4-yIjbenzenesulfonamide;
4-{5-isopropyl-3-phenylisoxazol-4-yl]
benzenesulfonamide;
4-{5-butyl-3-phenylisoxazol-4-yljbcnzenesulfonamide;
4-[5-isobutyl-3-phenylisoxazol-4-yl]"
benzenesulfonamide;
4-{S-cyclohexyl-3-phenylisoxazol-4-yl]
benzenesutfonamide;
4-[5-neopentyl-3-phenylisoxazol-4-yl}
benzenesulfonamide;
4.[5-cyclohexylmethyl-3-phenylisoxazol-4-yl]
benzenesulfonamide; -
4-[5-(4-chlorophenyl)methyl-3-phenylisoxazol-4-yl]
benzenesulfonamide;
4-[5-triffuoromethyl-3-phenylisoxazol-4-yl]
benzenesulfonamide;
4-[5-difluoromethyl-3-phenylisoxazol-4-yl}
benzenesulfonamide; .
4-[S-chloromethyl-3-phenylisoxazol-4- yl]
benzenesolfonamide;
4-{5-methyl-3-phenylisoxazol-4-yl]benzenesnlfonic acid;
4-[5-propyl-3-phenylisoxazol-4-yl]benzenesulfonic acid;
4-[5-methoxymethyl-3-phenylisoxazol-4-yl]
benzenesnlfonamide;
4-{5-3-hydroxypropyl)-3-phenylisoxazol-4-yl]}
benzenesulfonamide;
4-{3-4-chlorophenyl)-5 ~methyl-1soxazol-4-y1]
benzenesulfonamide;
4-{3-4-fluorophenyl)- 5-mcthyl-1soxazol-4-yl]
- benzenesulfonamide;
4-[3-3-flucro-4-methylphenyl)-5-methyl-isoxazol-4-yl]
benzenesulfonamide;
4-[3-3-aminosulfonyi-4-methoxyphenyl)-5-methyl-
isoxazol-4-yl]benzenesulfonamide;
4-[3-3-chloro-4-methylphenyl)-5-methyl-isoxazol-4-yl]
benzenesulfonamide;
4-[3-3-fluorophenyl)-5-methyl-isoxazol-4-yl]
benzenesulfonamide;
4-[S5-hydroxymethyl-3-phenylisoxazol-4-yl]
benzenesulfonamide;
{4-[4-(aminosulfonyl)phenyl]-3-phenylisoxazol-5-y1}-
carboxylic acid;
4-{5-hydroxy-3-pheryl-4-isoxazolyl]
benzencsulfonamide;
4-[3-methyl-5-phenyl-isoxazol-4-yl]
benzenesulfonamide;
4-[5-methyl-3-phenyl-isoxazol-4-yl]
benzenesulfonamide;
4.{3-(3-fluoro-4-methoxyphenyl)-5-methyl-isoxazol-4-
yljbenzenesuifonamide;
[3-(3-chloro-4-methoxyphenyl)-4-{4-{(methylsulfony})
phenyllisoxazol-S-yljacetic acid;
S-methyl-4-[4-(methylsulfonyl)phenyl]-3-phenyl-
isoxazole;
3-(3-chloro-4-methoxyphenyl)-5-methyl-4-[{4-
(methylsulfonyl)phenyllisoxazole;
[4-{4-(aminosulfonyl)phenyl] -3-phcnyl-xsoxazol»5—yl]
acetic acid;
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[4-{Hmnosulfonyl)phcnyl}-3-phcnyl-;soxazol— -yl

propancic acid;

ethyl [4-[4-(aminosulfonyl)phenyl}-3-phenyl-isoxazol-5-

yllpropanoate;

[3-(3-Buoro-4-methoxyphenyl)-4-{4-(methylsuifonyl)

phenyllisoxazol-S-yijacetic acid; and

[4-]4-(aminosulfonyl)phenyl]-3-(3-fluoro-4-

-methoxyphenyl)isaxazol-5-yl}propanoic acid.

25. The compound of claim 4 which is 4-[5-
hydroxymethyl-3-phenylisoxazol-4-yl]
benzenesulfonamide, or a pharmaceutically-acceptable sait
thereof,

26. A pharmaceutical composition of claim 11 wherein
said compound is selected from compounds. or their
pharmaceutically-acceptable salts, of the group consisting of

4-[5-ethyl-3-phenylisoxazol-4-ylJbenzenesulfonamide;

4-{5-propyl-3-phenylisoxazol-4-yljbenzenesulfonamide;
4-[5-isopropyl-3- phenylisoxazol-4~yl]
benzenesulfonamide;
4»-[5~buty1-3-phcnyhsoxazol-4-yl]benzencsulfonaxmde,
4-[5-isobutyl-3-phenylisoxazol-4-yl]
benzenesulfonamide;
4.[5-cyclohexyl-3-phenylisoxazol-4-yl]
benzenesulfonamide;
4-{5-neopentyl-3-phenylisoxazol-4-yl]
benzenesulfonamide;
4-[S-cyciohexylmethyl-3-phenylisoxazol-4-yl]
benzénesuifonamide;
4-[5-(4-chlorophenylymethyl-3-phenylisoxazol-4-yl]
benzenesulfonamide;
4.[S-trifivoromethyl-3-phenylisoxazol-4-yl]}
benzenesulfonamide;
4-[5-difiuoromethyl-3-phenylisoxazol-4-yl}
benzenesulfonamide;
4-[{5-chloromethyl-3-phenylisoxazol-4-yl]
benzenesulfonamide;
4-{S-methyl-3-phenylisoxazol-4-yl]benzenesulfonic acid;
4.{S-propyl-3-phenylisoxazol-4-yljbenzenesulfonic acid;
4-{5-methoxymethyl-3-phenylisoxazoi-4-yl]
benzenesulfonamide;
4-[5-3-hydroxypropyl)-3-phenylisoxazol-4-yl]
benzencsulfonamide;
4-{3-4-chlorophenyl)-S-methyl-isoxazol-4-y1j
benzenesulfonamide;
4-[3-4-fluorophenyl)-5-methyl-isoxazol-4-yl]
benzenesulfonamide;
4-[3-3-fluoro-4-methyiphenyl)- S-methyl-isoxazol-4-yl]
benzenesulfonamide;
4-{3-3-aminosulforyl-4-methoxyphenyl)-5-methyl-
isoxazol-4-ylJbenzenesulfonamide;
4-{3-3-chloro-4-methylphenyl)-5-methyl-isoxazol-4-yl]
benzenesulfonamide;
4-[3-3-fluorophenyl)-5-methyl-isoxazol-4-yi]
benzenesulfonamide;
4-{5-hydroxymethyl-3-phenylisoxazol-4- yl]
benzenesulfonamide;
[4-[4-(aminosulfonyl)phenyl]}-3-phenylisoxazol-5-yi}
carboxylic acid;
4-[5-hydroxy-3-phenyl-4-isoxazolyl]
benzenesulfonamide;
4-{3.methyl-S-phenyl-isoxazol-4-yl]
benzenesulfonamide;
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4-[5-methyl-3-phenyl-isoxazol-4-yl]
benzenesulfonamide;
4-[3-(3-fluoro-4-methoxyphenyl)-5-methyl-isoxazol-4-
yllbenzenesnlfonamide;
{3-(3-chloro-4-methoxyphenyl)-4-[4-(methylsulfonyl)
phenyllisoxazol-5-yilacetic acid; '
S-methyl-4-[4-(methylsulfonyl)phenyl]-3-phenyl-
isoxazole;
3-(3-chloro-4-methoxyphenyl)-5-methyl-4-{4- -
(methylsulfonyl)phenyllisoxazole;
{4-[4-(aminosulfonyl)phenyl]-3-phenyl-isoxazol-5-yl1}
acefic acid;
[4«{4—(a:mnosulfonyl)phenyl]-3-pheny1-1$oxazol-5~yl]
propanoic acid;
ethyl {4-[4-(aminosulfonyl)phenyl}-3-phenyl-isoxazol-5-
yllpropanoate;
{3-(3-flucro-4-methoxyphenyl)-4-{d-(methylsulfonyl)
phenyllisoxazol-5-yljacetic acid; and
{4-{4-(aminosulfonyl)phenyl]-3-(3-fluoro-4-
methoxyphenylisoxazol-5-yl]propanoic acid. :
27. A pharmacentical composition of claim 11 wherein

said corpound is 4-[5-hydroxymethyl-3-phenylisoxazol-4-

25 yllbenzenesulfonamide, or a pharmaceutically-acceptable
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sait thereof.

28. A method of claim 16 wherein said compound is

selected from compounds, or their pharmaceutically-
acceptable salts, of the group consisting of

4-{5-ethyl-3-phenylisoxazol-4-ylJbenzenesulfopamide;
4-[5-propyl-3-phenylisoxazol-4-yijbenzenesulfonamide;
4-[Sisopropyl-3-phenylisoxazol-4-yl]
benzenesulfonamide;
HS-butyI—avphanylisoxazoM-yl}bcnmcsnlfananﬁde;
4-[5-isobutyl-3-phenylisoxazol-4-yl]
benzenesulfonamide; .
4-[5-cyclohexyl- 3~phcnyhsoxazol -4-yl1}
benzenesulfonamide;
4-{5-neopentyl-3-phenylisoxazol-4-yl]
benzenesnlfonamide;
4-[5-cyclohexyimethyl-3-phenylisoxazol-4-yl}
benzenesulfonamide;
4-{5-(4-chlorophenyl)methyl-3-phenylisoxazol-4-yl]
benzenesulfonamide;
4-[5-trifluoromethyl-3-phenylisoxazol-4-yl}
benzenesulfonamide;
4.[5-difiluoromethyl-3-phenylisoxazol-4-yl}]
benzencsulfonamide;
4-{5-chloromethyl-3-phenylisoxazol-4-yl}
benzenesulfonamide;
4-{5-methyl-3-phenylisoxazol-4-yijbenzenesulfonic acid;
4-[5-propyl-3-phenylisoxazol-4-yllbenzenesulfonic acid;
4-[S-methoxymethyl-3-phenylisoxazol-4-yl]
benzenesulfonamide;
4-[5-(3-hydroxypropyl)-3-phenylisoxazol-4-yl]
benzenesulfonamide;
4-[3- (4-chlorophcnyl) 5-methyl-isoxazol-4-yl}
benzenesoifonamide
4-{3-(4- ﬁnorophenyl)- -methyl-:soxazol-atoyl] '
benzenesulfopamide;
4-[3«(3-ﬂuwo#muhylphcnyl)_s-memyl-lsouzol-byl]
benzenesulfonamide’
4-[3-(3-aminosulfonyl-4-methoxyphenyl)-S-methyl-
isoxazol-4-yljbenzenesulfonamide;
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4-[3-(3-chloro-4-methylphenyl)-S-methyl-isoxazol-4-yl]
beazenesulfonamide;

4-[3-(3-fluorophenyl)-5-methyl-isoxazol-4-yl],’

benzenesulfonamide;
4-[5-hydroxymethyl-3-phenylisoxazol-4-yl]}
benze ‘opamide;
[4-[4-(aminosulfonyl)phenyl)-3-phenylisoxazol-5-y1]
carboxylic acid;
4-{5-hydroxy-3-phenyl-4-isoxazolyl]
benzenesulfonamide;
4-[3-methyl-S5-phenyl-isoxazol-4-yl]
hempnpenlfnnanﬁdp
4-[5-methyl-3-phenyl-isoxazol-4- yil
benzenesulfonamide;
4-{3-(3-Buoro-4-methoxyphenyl)-5-methyl-isoxazol-4-
yllbenzenesulfonamide;
[3-(3-chloro-4- mcthoxyphenyl)—4-[4~(mcthylsulfonyl)
phenyllisoxazol-5-yl]acetic acid;
5-methyl-4-[4-(methylsulfonyl)phenyl]-3-phenyl-
isoxazole;

5
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3-(3-chloro-4-methoxyphenyl)-5-methyl-4- [4~
{methylsulfonylphenyllisoxazole;
[4-{ 4-(aminosulfonylphenyll-3-phenyl-isoxa vl

acetic acid;
[4-[4-(aminosuifonyl)phenyl]-3-phenyl-isoxazol-5-yl]
propanoic acid;
ethyl [4-[4-(annnosulfonyl)phcnyl]-3-phcnyl-xsoxazol-s-
yilpropanoate;
{3-(3-fluoro-4-methoxyphenyl)-4-[4-(methylsulfonyl)
phenyllisoxazol-S-yHacetic acid; and
{4-[{4-(aminosulfonyl)phenyl]-3-(3-fluoro-4-
methoxyphenyl)isoxazol-5-yllpropanoic acid.
29. A method of claim 16 wherein said compound is

4-[5-hydroxymethyl-3-phenylisoxazol-4-yl]
benzenesulfonamide, or a pharmaceutically-acceptable salt
0 thereof.
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MAINTENANCE FEE STATEMENT

The data shown below is from the records of the Patent and Trademark Ofi'xcc. If the maintenance fees and any necessary

surcharges have been timely paid for the patents listed below, the notation *PAID" will appear in column 11, "STAT"
below.

If a maintenance fee payment is defective, the reason is indicated by code in column 11, "STAT" below. TIMELY
CORRECTION IS REQUIRED IN ORDER TO AVOID EXPIRATION OF THE PATENT. NOTE 37 CFR 1.377.
THE PAYMENT(S) WILL BE ENTERED UPON RECEIPT OF ACCEPTABLE CORRECTION. IF PAYMENT OR

CORRECTION IS SUBMITTED DURING THE GRACE PERIOD, A SURCHARGE IS ALSO REQUIRED. NOTE
37 CFR 1.20(h).

If the statement of small entity status is defective the reason is indicated below in column 10 for the related patent number.
THE STATEMENT OF SMALL ENTITY STATUS WILL BE ENTERED UPON RECEIPT OF ACCEPTABLE
CORRECTION.

ITEM PATENT FER FEE SUR SERIAL PATENT FILE PAY SML
NER NUMBER CDE AMT CHARGE NUMBER DATE DATE YR ENT STAT
1 5,633,272 183 850 ---- 08/473,884 05/27/97 06/07/95 04 NO PAID

IT™™ ATTY DKT

NBR NUMBER

1 2865/1

DIRECT THE RESPONSE TOGETHER WITH ANY QUESTIONS ABQUT THIS NOTICE TO:
COMMISIONER OF PATENTS AND TRADEMARKS, BOX M. FEE, WASHINGTON, D.C. 2023}

TOL-339(REV 11.97)
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Exhibit IV
BEXTRA™ (Valdecoxib)

Brief Description of Significant Activities

Date Event

December 16, 1996 Investigational New Drug
Application submitted to FDA
(IND 52,153).

January 15, 1997 Permission granted by FDA to
begin study proposed in
initial IND.

January 16, 2001 New Drug Application
initially submitted to FDA
(NDA 21-341).

October 22, 2001 Clinical safety discussion
held with FDA.

November 1, 2001 Clinical efficacy discussion
held with FDA.

November 12, 2001 Labeling discussion held with
FDA. ,

November 13, 2001 Labeling discussion held with
FDA.

November 14, 2001 Labeling discussion held with
FDA.

November 15, 2001 Labeling discussion held with
FDA.

November 16, 2001 NDA for BEXTRA™ approved by
FDA.




