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SULFONAMIDES FOR TREATMENT OF ENDOTHELIN-MEDIATED
’ DISORDERS

RELATED APPLICATIONS

For U.S. national stage purposes, this application is a continuation-in-part
5 of US application Serial No. 08/938,444 to Blok et al., filed September 27,
1997, entitled "FORMULATION OF SULFONAMIDES FOR TREATMENT OF
ENDOTHELIN-MEDIATED DISORDERS". This application is also a continuation-
in-part of U.S. application Serial No. 08/847,797 to Blok et al., filed April 28,
1997, entitled "PROCESS OF PREPARING ALKALI METAL SALTS OF
10 HYDROPHOBIC SULFONAMIDES". For international purposes, the benefit of
priority is hereby claimed to the above-referenced applications.
This application is related to U.S. application Serial No. 08/938,325 to
Wu et al., filed September 27, 1997, entitled “SULFONAMIDES AND
DERIVATIVES THEREOF THAT MODULATE THE ACTIVITY OF ENDOTHELIN,"
15 and is also related to International application No. PCT/US97/17402 to Wu et
al., filed September 27, 1997, entitled "SULFONAMIDES AND DERIVATIVES
THEREOF THAT MODULATE THE ACTIVITY OF ENDOTHELIN". This
application is related to U.S. application Serial No. 08/721,183 to Chan et al.,
filed September 27, 19986, entitled "SULFONAMIDES AND DERIVATIVES
20 THEREOF THAT MODULATE THE ACTIVITY OF ENDOTHELIN®; is also a related
to International PCT application No. PCT/US96/04759 to Chan et al., filed April
4, 1998, entitled "THIENYL-, FURYL-, PYRROLYL- AND BIPHENYLSULFONA-
MIDES AND DERIVATIVES THEREOF THAT MODULATE THE ACTIVITY OF
ENDOTHELIN"; is also related to U.S. application Serial No. 08/477,223, now
25 U.S. patent No. 5,694,021, to Chan et al., filed June 6, 1995, entitled
"THIENYL-, FURYL- AND PYRROLYL SULFONAMIDES AND DERIVATIVES
THEREOF THAT MODULATE THE ACTIVITY OF ENDOTHELIN®; is also related -
to U.S. application Serial No. 08/417,075 to Chan et al,, filed April 4, 1995,
entitied "THIENYL-, FURYL- AND PYRROLYL SULFONAMIDES AND
30 DERIVATIVES THEREOF THAT MODULATE THE ACTIVITY OF ENDOTHELIN",
now abandoned:; is also related to U.S. Application Serial No. 08/247,072, now
U.S. Patent No. 5,571,821, to Chan et al., filed May 20, 1994, entitled “SUL-
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FONAMIDES AND DERIVATIVES THEREOF THAT MODULATE THE ACTIVITY
OF ENDOTHELIN"; is also related to U.S. Application Serial No. 08/222,287,
now U.S. Patent No. 5,591,761, to Chan et al., filed April 5, 1994, entitled
“THIOPHENYL-, FURYL- AND PYRROLYL-SULFONAMIDES AND DERIVATIVES
THEREOF THAT MODULATE THE ACTIVITY OF ENDOTHELIN"; each of these
applications is related to U.S. Application Serial No. 08/142,552, now U.S.
Patent No. 5,514,691, to Chan gt al., filed October 21, 1993, entitled “N-(4-
HALO-ISOXAZOLYL)-SULFONAMIDES AND DERIVATIVES THEREOF THAT
MODULATE THE ACTIVITY OF ENDOTHELIN"; U.S. Application Serial No.
08/142,159, now U.S. Patent No. 5,464,853, to Chan et al., filed October 21,
1993, entitied "N-(5-ISOXAZOLYL)BIPHENYLSULFONAMIDES, N-(3-
ISOXAZOLYLIBIPHENYLSULFONAMIDES AND DERIVATIVES THEREOF THAT
MODULATE THE ACTIVITY OF ENDOTHELIN"; and U.S. Application Serial No.
08/142,631 to Chan et al., filed October 21, 1993, entitled "N-{5-
ISOXAZOLYL}-BENZENESULFONAMIDES, N~(3-ISOXAZOLYL}-BENZENESUL-
FONAMIDES AND DERIVATIVES THEREOF THAT MODULATE THE ACTIVITY
OF ENDOTHELIN", now abandoned.

Where permitted, the subject matter of each of the above-noted
applications is herein incorporated in its entirety by reference thereto.
FIELD OF THE INVENTION

The present invention relates to compounds and formulations thereof for
administration to mammals that modulate the activity of the endothelin family of
peptides. in particular, sulfonamides and formulations of sulfonamide
compounds, especially sodium salts of sulfonamide compounds, for
administration for treatment of endothelin-mediated disorders are provided.
Aiso provided is a process for pfeparing alkali metal salts of hydrophobic
sulfonamides.
BACKGROUND OF THE INVENTION

The vascular endothelium releases a variety of vasoactive substances,
including the endothelium-derived vasoconstrictor peptide, endothelin (ET) {see,
e.9., Vanhoutte et al. (1986) Annual Rev. Physiol. 48: 307-320; Furchgott and
Zawadski (1980} Nature 288: 373-376). Endothelin, which was originally
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identified in the cuiture supernatant of porcine aortic endothelial cells (see,
Yanagisawa et al. (1988} Nature 332: 411-415}, is a potent twenty-one amino
acid peptide vasoconstrictor. It is the most potent vasopressor known and is
produced by numerous cell types, including the cells of the endothelium,
trachea, kidney and brain. Endothelin is synthesized as a two hundred and
three amino acid precursor preproendothelin that contains a signal sequence
which is cleaved by an endogenous protease to produce a thirty-eight thuman)
or thirty-nine (porcine} amino acid peptide. This intermediate, referred to as big
endothelin, is processed in vivo t(l). the mature biologically active form by a
putative endothelin-converting enzyme (ECE) that appears to be a metal-
dependent neutral protease (see, e.g., Kashiwabara et al. {1989} FEBS Lttrs.
247: 337-340). Cleavage is required for induction of physiological responses
{see, e.q., von Geldern et al. (1991) Peptide Res. 4: 32-35). In porcine aortic
endothelial cells, the thirty-nine amino acid intermediate, big endothelin, is
hydrolyzed at the Trp?'-Val?? bond to generate endothelin-1 and a C-terminal
fragment. A similar cleavage occurs in human cells from a thirty-eight amino
acid intermediate. Three distinct endothelin isopeptides, endothelin-1,
endothelin-2 and endothelin-3, that exhibit potent vasoconstrictor activity have
been identified.

The family of three isopeptides endothelin-1, endothelin-2 and

endothelin-3 are encoded by a family of three genes {see, Inoue et al. {1989)

- Proc. Natl. Acad. Sci. USA 86: 2863-2867; see, also Saida et al. (1989} J. Biol.

Chem. 264: 14613-14616). The nucleotide sequences of the three human
genes are highly conserved within the region encoding the mature 21 amino
acid peptides and the C-terminal portions of the peptides are identical.
Endothelin-2 is (Trp® Leu’) endothelin-1 and endothelin-3 is
{Thr?,Phe?, The3, Tyr®,Lys’, Tyr'*) endothelin-1. These peptides are, thus, highly
conserved at the C-terminal ends. Release of endothelins from cultured
endothelial cells is modulated by a variety of chemical and physical stimuli and
appears to be regulated at the level of transcription and/or translation.
Expression of the gene encoding endothelin-1 is increased by chemical stimuti,

including adrenaline, thrombin and Ca?* ionophore. The production and release
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of endothelin from the endothelium is stimulated by angiotensin I, vasopressin,
endotoxin, cyclosporine and other factors {see, Brooks et al. {1991) Eur. J.
Pharm. 194:115-117), and is inhibited by nitric oxide. Endothelial celis appear
to secrete short-lived endothelium-derived relaxing factors {(EDRF), including

nitric oxide or a related substance (Palmer et al. {1987} Nature 327: 524-526},

when stimulated by vasoactive agents, such as acetyicholine and bradykinin.
Endothelin-induced vasoconstriction is also attenuated by atrial natriuretic
peptide {ANP).

The endothelin peptides exhibit numerous biological activities in vitro and

in vive. Endothelin provokes a strong and sustained vasoconstriction in vivo in
rats and in tsolated vascular smooth muscle preparations; it also provokes the
release of eicosanoids and endothelium-derived relaxing factor {EDRF} from
perfused vascular beds. Intravenous administration of endothelin-1 and in vitro
addition to vascular and other smooth muscle tissues produce long-lasting
pressor effects and contraction, respectively {(see, e.q., Bolger et al. (1991)

Can. J. Physiol. Pharmacol. 69: 406-413). In isolated vascular strips, for

example, endothelin-1 is a potent (EC,, = 4 x 10 M), slow acting, but
persistent, contractile agent. In vivo, a single dosé elevates blood pressure in
about twenty to thirty minutes. Endothelin-induced vasoconstriction is not
affected by antagonists to known neurotransmitters or hormonal factors, but is
abolished by calcium channel antagonists. The effect of calcium channel
antagonists, however, is most likely the result of inhibition of calcium influx,
since calcium influx appears 10 be required for the long-lasting contractile
response to endothelin. '

Endothelin also mediates renin release, stimulates ANP release and
induces a positive inotropic action in guinea pig atria. In the lung, endothelin-1

acts as a potent bronchoconstrictor (Maggi et al. {1989} Eur. J. Pharmacol.

160: 179-182}. Endothelin increases renal vascular resistance, decreases renal
blood flow, and decreases glomerular filtrate rate. It is a potent mitogen for
glomerular mesangial cells and invokes the phosphoinoside cascade in such cells

(Simonson et al. {1990} J. Clin. Invest. 85: 790-797).
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There are specific high affinity binding sites (dissociation constants in the
range of 2-6 x 107° M) for the endothelins in the vascular system and in other
tissues, including the intestine, heart, lungs, kidneys, spleen, adrenal glands and
brain. Binding is not inhibited by catecholamines, vasoactive peptides,
neurotoxins or calcium channel antagonists. Endothelin binds and interacts with
receptor sites that are distinct from other autonomic receptors and voltage
dependent calcium channels. Competitive binding studies indicate that there are
multiple classes of receptors with different affinities for the endothelin
isopeptides. The sarafotoxins, a group of peptide toxins from the venom of the
snake Atractas'gis eingadensis that cause severe coronary vasospasm in snake
bite victims, have structural and functional homology to endothelin-1 and bind
competitively to the same cardiac membrane receptors {Kloog et al. (1989)
Trends Pharmacol. Sci. 10: 212-214).

Two distinct endothelin receptors, designated ET, and ET,, have been
identified and DNA clones encoding each receptor have been isolated {Arai et al.
(1990) Nature 348: 730-732; Sakurai et al. {1990} Nature 348: 732-735).
Based on the amino acid sequences of the proteins encoded by the cloned DNA,
it appears that each receptor contains seven membrane spanning domains and
exhibits structural similarity to G-protein-coupled membrane proteins.

Messenger RNA encoding both receptors has been detected in a variety of
tissues, including heart, lung, kidney and brain. The distribution of receptor
subtypes is tissue specific (Martin et al. (1989) Biochem. Biophys. Res.
Commun, 162: 130-137}). ET, receptors appear to be selective for endothelin-1
and are predominant in cardiovascular tissues. ETg receptors are predominant in
noncardiovascular tissues, includihg the central nervous system and kidney, and
interact with the three endothelin isopeptides (Sakurai et al. {1990) Nature 348:
732-734). In addition, ET, receptors occur on vascular smooth muscle, are
linked to vasoconstriction and have been associated with cardiovascular, renal
and central nervous system diseases; whereas ETg receptors are located on the
vascular endothelium, linked to vasodilation {(Takayanagi et al. {1991) FEBS

Lttrs. 282: 103-106) and have been associated with bronchaconstrictive
disorders.
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By virtue of the distribution of receptor types and the differential affinity
of each isopeptide for each receptor type, the activity of the endothelin
isopeptides varies in different tissues. For example, endothelin-1 inhibits '25(-
labelled endothelin-1 binding in cardiovascular tissues forty to seven hundred
times more potently than endothelin-3. '*I-labelled endothelin-1 binding in non-
cardiovascular tissues, such as kidney, adrenal gland, and cerebellum, is
inhibited to the same extent by endothelin-1 and endothelin-3, which indicates
that ET, receptors predominate in cardiovascular tissues and ET, receptors
predominate in non-cardiovascular tissues.

Endothelin plasma levels are elevated in certain disease states (see, e.q.,
International PCT Application WO 94/27979, and U.S. Patent No. 5,382,569,
which disclosures are herein incorporated in their entirety by reference). Endo-
thelin-1 plasma levels in healthy individuals, as measured by radioimmunoassay
(RIA), are about 0.26-5 pg/ml. Blood levels of endothelin-1 and its precursor,
big endothelin, are elevated in shock, myocardial infarction, vasospastic angina,
kidney failure and a variety of connective tissue disorders. in patients
undergoing hemodialysis or kidney transplantation or suffering from cardiogenic
shock, myocardial infarction or pulmonary hypertension levels as high as 35

pg/ml have been observed see, Stewart et al. (1991} Annals internal Med. 114:

464-469). Because endothelin is likely to be a2 local, rather than a systemic,
regulating factor, it is probable that the levels of endothelin at the endo-
thétiumlsmooth muscle interface are much higher than circulating levels.
Elevated levels of endothelin have also been measured in patients
suffering from i-schemic heart disease {Yasuda et al. (1990) Amer. Heart J,
119:801-806, Ray et al. (1992} Br. Heart J. 67:383-386). Circulating and
tissue endothelin immuhoreactivify is increased more than twofold in patients
with advanced atherosclerosis {Lerman et al. (1991} New Engl. J. Med.
325:997-1001}. Increased endothelin immunoreactivity has also been
associated with Buerger’s disease (Kanno et al. (1990} J. Amer. Med. Assoc.
264:2868) and Raynaud’s phenomenon (Zamora et al. (1990) Lancet 336
1144-1147). Increased circulating endothelin levels were observed in patients

whio underwent percutaneous transluminal coronary angioplasty (PTCA)} {Tahara
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et al. {1991} Metab. Clin. Exp. 40:1235-1237; Sanjay e_t- al. (1991} Circulation
84{Suppl. 4}:726), and in individuals (Miyauchi et al. {1992} Jpn. J.
Pharmacol.568:279P; Stewart et al. (1991) Ann.internal Medicine 114:464-469)

with pulmonary hypertension. Thus, there is clinical human data supporting
the correlation between increased endothelin levels and numerous disease
states.

Endothelin agonists and antagonists

Because endothelin is associated with certain disease states and is
implicated in numerous physiological effects, compounds that can interfere with
or potentiate endothelin-associated activities, such as endothelin-receptor
interaction and vasoconstrictor activity, are of interest. Compounds that exhibit
endothelin antagonistic activity have been identified. For example, a
fermentation product of Streptomyces misakiensis, designated BE-18257B, has
been identified as an ET, receptor antagonist. BE-18257B is a cyclic
pentapeptide, cycio(D-Glu-L-Ala-allo-D-lle-L-Leu-D-Trp), which inhibits *2°I-
labelled endothelin-1 binding in cardiovascular tissues in a concentration-
dependent manner {IC,, 1.4 uM in aortic smooth muscle, 0.8 M in ventricle
membranes and 0.5 #M in cultured aortic smooth muscle cells), but fails to
inhibit binding to receptors in tissues in which ET, receptors predominate at
concentrations up to 100 gM. Cyclic pentapeptides related to BE-182578, such
as cyclo{D-Asp-Pro-D-Val-Leu-D-Trp) {BQ-123), have been synthesized and
shown to exhibit activity as ET, receptor antagonists {see, U.S. Patent No.
5,114,918 to Ishikawa et al.; see, also, EP A1 0 436 189 to BANYU
PHARMACEUTICAL CO., LTD (October 7, 1991)). Studies that measure the
inhibition by these cyclic peptides of endothelin-1 binding to endothelin-specific
receptors indicate that these cyclic peptides bind preferentially to ET, receptors.
Other peptide and non-peptidic ET, antagonists have been identified (see, e.q.,
5,352,800, 5,334,598, 5,352,659, 5,248,807, 5,240,910, 5,198,548,
5,187,195, 5,082,838). These include other cyclic pentapeptides,
acyltripeptides, hexapeptide analogs, certain anthraquinone derivatives,
indanecarboxylic acids, certain N-pyriminylbenzenesulfonamides, cerfain

benzenesulfonamides, and certain naphthalenesulfonamides (Nakajima et al.
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{1991) J. Antibiot. 44:1348-1356; Miyata et al. (1992) J. Antibiot. 45:74-8;
Ishikawa et al. (1992} J.Med. Chem. 35:2139-2142; U.S. Patent No.
5,114,918 to Ishikawa et al.; EP A1 0 569 193; EP A1 0 558 258: EP A1 O
436 189 to BANYU PHARMACEUTICAL CO., LTD {October 7, 1991); Canadian
Patent Application 2,067,288; Canadian Patent Application 2,071,193; U.S.
Patent No. 5,208,243; U.S. Patent No. 5,270,313; U.S. Patent No.
5,612,359, U.S. Pétent No. 5,514,696, U.S. Patent No. 5,378,715

Cody et al. (1993) Med. Chem. Res. 3:154-162; Miyata et al. {1992) J.
Antibiot 45:1041-1046; Miyata et al. {1992) J. Antibiot 45:1029-1040,
Fujimoto et al. {1992) FEBS Lett. 305:41-44; Oshashi et al. (1002} J. Antibiot
45:1684-1685; EP A1 0 496 452; Clozel et al. {1993) Nature 365:759-761:
International Patent Application WO93/08799; Nishikibe et al. {1993} Life Sci.
52:717-724; and Benigni et al. (1993) Kidney Int. 44:440-444). Numerous sul-
fonamides that are endothelin peptide antagonists are also described in U.S.
Patént Nos. 5,464,853, 5,594,021, 5,591,761, 5,571 .821, 5,514,691,
5,464,853, international PCT application N0.96/31492 and International PCT
application No. WO 97/27979.

In general, the identified compounds have activities in in vitro assays as

'ET, antagonists at concentrations on the order of about 50-100 yM and less. A

number of such compounds have also been shown to possess activity in in vivo
animal models.

Endothelin antagonists and agonists as therapeutic agents

In view of the numerous physiological effects of endothelin and its asso-
ciation with certain diseases, endothelin is bélieved to play a critical role in
these pathophysiological conditions (see, e.g., Saito et al. {1990} Hypertension
15: 734-738; Tomita et al. (1989} N. Engl. J. Med. 321: 1127; Kurihara et al.
(1989) J. Cardiovasc. Pharmacol. 13{Suppl. 5): S13-S17; Doherty (1992} J.
Med. Chem. 35: 1493-1508; Morel et al. (1989} Eur. J. Pharmacol. 167:427-
428). More detailed knowledge of the function and structure of the endothelin

peptide family should provide insight in the progression and treatment of such
conditions.
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Stable formulations of these compounds in a pharmaceutically acceptable
vehicle are needed in order to use the compounds in these ways.

It has been recognized that compounds that exhibit activity at ICgqor
EC,, concentrations on the order of 10 or lower in standard in vitro assays that
assess endothelin antagonist or agonisi activity have pharmacological utility
(see, e.g., U.S. Patent Nos. 5,352,800, 5,334,598, 5,352,659, 5,248,807,
5,240,910, 5,198,548, 5,187,195, 5,082,838). By virtue of this activity, such
compounds are considered to be useful for the treatment of hypertension such
as peripheral circulatory failure, heart disease such as angina pectoris, cardio-
myopathy, arteriosclerosis, myocardial infarction, pulmonary hypertension,
vasospasm, vascular restenosis, Raynaud’s disease, cerebral stroke such as
cerebral arterial spasm, cerebral ischemia, late phase cerebral spasm after
subarachnoid hemorrhage, asthma, bronchoconstriction, renal failure, particu-
larly post-ischemic renal failure, cyclosporine nephrotoxicity such as acute renal
failure, colitis, as well as other inflammatory diseases, endotoxic shock caused
by or associated with endothelin, and other diseases in which endothelin has
been implicated. As noted above, many of the compounds, particularly the sul-
fonamide compounds, are potent endothelin antagonists, and, thus, are ideal
clinical candidates. For clinical use, stable formulations and suitable
formulations for various routes of administration are needed.

Existing methods for making such sulfonamides are associated with
certain shortcomings. For example, certain steps in the synthetic pathway are
known to result in dimerization of intermediates with the resultant decrease in
yield and purity. Secoﬁd, because the compounds are hydrophobic, purification
is difficult, typically, requiring the impractical use of preparative HPLC or column
chromatography. Finally, the existing methods are limited to the production of
the hydrophobic free sulfonamide, which sulfonamide is difficult to formulate
into aqueous based pharmaceutical compaositions. Attempts to convert the free
sulfonamide to useful salts of alkali metals using metal hydroxides or
methoxides may lead to decomposition of the compound.

Therefore, it is an object herein to provide formulations of compounds

that have the ability to modulate the biological activity of one or more of the
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endothelin peptides. It is another object to provide formulations of compounds
that have use as specific endothelin antagonists. it is also an object to use
formulations of compounds that specifically interact with or inhibit the
interaction of endothelin péptides with ET, or ET, receptors. Such formulations
should be useful as therapeutic agents for the treatment of endothelin-mediated
diseases and disorders. Furthermore, there continues to be a need in the art for
a practical, efficient method for making salts of desired sulfonamides.
SUMWIARY OF THE INVENTION

Salts of sulfonamide compounds

Sulfonamide derivatives for use in the formulations and methods
provided herein, and methods of preparing sulfonamide derivatives are provided.
The sulfonamide derivatives are useful as endothelin receptor antagonists. Of
interest are pharmaceutically acceptable derivatives, including salts, esters,
acids and bases, solvates, hydrates and prodrugs of the sulfonamides. in
particular, derivatives of neutral sulfonamide compounds that vield formulations
of unexpectedly greater stability than formulations containing the corresponding
neutral compounds are provided. Preferred are salts, particularly alkali metal
salts, and more preferably sodium salts, including salts prepared from sodium
compounds, including, but not limited to, sodium bicarbonate in which the
resulting product is a sodium salt and disodium hydrogen phosphate in which
the resulting compound is a sodium hydrogen phosphate salt. The sodium salt
of each compound is most preferred.

The salt derivatives include, but are not limited to, salts of alkali metals
and alkaline earth metals, inciuding but not limited to sodium salts, potassium
salts, lithium salts, calcium salts and magnesium salts; transition metal salts,
such as zinc salts, copper salts, gold salts and silver salts, and other metal
salts, such as aluminum salts; cationic and polycationic counter ion salts, such
as but not limited to ammonium and substituted ammonium salts and organic
amine salts, such as hydroxyaltkylamines and alkylamines; salts of minera! acids,
such as but not limited to hydrochlorides and sulfates; salts of organic acids,

such as but not limited acetates, lactates, malates, tartrates, citrates,
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ascorbates, subcinates, butyrates, valerates and fumarates. Also contemplated
herein are the corresponding esters of any of the acids.

Among the preferred salts are: the salts of acetates, inciuding
triflucroacetate, N,N’-dibenzylethylenediamine, chloroprocaine, choline,
ammonia, diethanolamine and other hydroxyalkylamines, ethylenediamine, N-
methvlgiucaming, procaine, N-benzylphenethylamine, 1-para-chlorobenzyl-2-
pyrrolidin-1'-yimethyibenzimidazole, diethylarr_\ine and other alkyl amines,
piperazine, tris{thydroxymethyllaminomethane, aluminum, calcium, lithium,
magnesium, potassium, sodium hydrogen phosphate, disodium phosphate,
sodium, zinc, barium, gold, silver and bismuth, Alkali metal salts, particularly
sodium salts, are preferred here'm.'

The sulfonamides from which the derivatives, particularly the salts,
preferably sodium salts, are prepared have formula {:

Ar'— SO; N— A
1H . {1}

Such sulfonamides include those described in U.S. Patent Nos. 5,464,853,
5,594,021, 5,591,761, 5,571,821, 5,514,691, 5,464,853, commonly owned
co-pending U.S. application Serial No. 08/721,183, and commonly owned
International PCT application Publication Nos. WO 96/31482 and
WO 97/27979.

In certain embodinients, the sulfonamide salts are chosen with the
proviso that the salt is not 4-chloro-3-methyl-5-(2-(6-methylbenzoldl{1,3}dioxol-

5-yllacetyl}-3-thienylsulfonamido)isoxazole, sodium salt; N2-(3-cyanomethyl-

_2,4,6—trimethy1phen-yli-3-(4—chloro—3—methyl-5-isoxazoly1sulfamoyl}-z-thiophene-

carboxamide, sodium salt; N2-(3-acetyloxymethyl-2,4,6-trimethylphenyl}-3-(4-
chloro-3-methyl-5-isoxazolylsulfamoyl}-2-thiophenecarboxamide, sodium satt; or
N2-{3-hydroxymethyl-2,4,6-trimethylphenyl)-3-{4-chloro-3-methyl-5-isoxazolyl-
sulfamoyl}-2-thiopenecarboxamide, sodium salt.

In particuiar, sulfonamides of formula (1) are those in which Ar' is a
substituted or unsubstituted alkyl or is a five or six membered substituted or

unsubstituted aromatic or heteroaromatic ring, particularly 3- or 5- isoxazoly!
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and pyridazinyl, and also including thiazolyl, including 2-thiazolyl, pyrimidinyl,
including 2-pyrimidinyl, or substituted benzene groups, including aryloxy
substituted benzene groups or is a bicyclic or tricyclic carbon or heterocyclic

ring. Ar is,i in certain embodiments, selected from groups such as:
N )0
SO~ NH ;
QO :; &
@ ﬁ'”/ ¢ and |~ .—;‘;
N s i,
\o.- N

\‘.<

k]

where R is selected from H, NH,, halide, pseudohalide, alkyl, alkylcarbonyl,
formyl, an aromatic or heteroaromatic group, alkoxyalkyl, alkylamino, alkylthio,
arylcarbonyl, aryloxy, arylamino, arylthio, haloalkyl, haloaryl, carbonyl, in which
the aryl and alkyl portions, are unsubstituted or substituted with any of the
preceding groups, and straight or branched chains of from about 1 up to abour
10-12 carbons, preferably, 1 to about 5 or 6 carbons. R is preferably H, NH,,
halide, CH,, CH,O or another aromatic group.

Ar? is any group such that the resulting sulfonamide inhibits binding by
50%, compared to binding in the absence of the sulfonamide, of an endothelin’
peptide to an endothelin receptor at a concentration of less than about 100 uiM,
except that Ar? is not phenyl or ﬁaphthyi when Ar' is N-(5-isoxazolyl} or N-{3-
isoxazolyl) unless the isoxazole is a 4-halo-isoxazole, a 4-higher alkyl {C,4 to C,,)-
isoxazole, or the compound is a 4-biphenyl that is unsubstituted at the 2 or 6
position on the sulfonamide-linked phenyl group.

In particular, Ar? is a substituted or unsubstituted group selected from
among groups, subject to the above proviso, including, but not limited to, the
fallowing: naphthyl, phenyl, biphenyl, quinolyl, styryl, thienyl, furyl, isoquinolyl,
pyrrolyl, benzofuryl, pyridinyl, thianaphthyl, indolyl, alkyl, and alkenyl. It is

understood that the positions indicated for substituents, including the sulfona-
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mide groups, may be varied. Thus, for example, compounds herein encompass
groups that include thiophene-3-sulfonamides and thiophene-2-sulfonamides.

The sulfonamides are substituted or unsubstituted monocyclic or
bolycyclic aromatic or heteroaromatic sulfonamides, such as benzene sulfona-
mides, naphthalene sulfonamides and thiophene sulfonamides. Particularly
preferred sulfonamides are N-isoxazolyl sulfonamides. More particularly
preferred among such sulfonamides are those in which Ar? is a heterocycle that
contains one ring, multiple rings or fused rings, typically two or three rings and
one or two heteroatoms in the ring or rings.

In preferred sulfonamide derivatives, preferably sodium salts, A is
thieny!, furyl, pyrrolyl or a group, such as benzofuryl, thianaphthyl or indolyl,
that is a derivative or analog, as described below, of a thienyl, furyl or pyrrolyl
group or a 4-biphenyl group, Ar' is preferably N-{5-isoxazolyf} or N-{3-
isoxazolyll. Of most interest herein, are salts, particularly sodium salts,
including the sodium salt, of compounds in which Ar? is a phenylacetyl-
substituted thienyl, furyl, pyrrolyl group. Preferred among these as salts,
particularly sodium salts, are those in which Ar? is thienyl, furyl or pyrrolyl,
particularly in which Ar? is substituted with phenylacetyl, and Ar’ is isoxazolyl.

In certain embodiments, preferred salts are selected from among 4-
chloro-3-methyl-5-(2-{6-methylbenzold][ 1,31dioxol-5-yljacetyl)-3-
thienylsulfonamidolisoxazole, sodium salt; N*~{3-cyanomethyl-2,4,6-
trimethylphenyl)-3-{4-chloro-3-methyl-5-isoxazolylsulfamoyl}-2-
thiophenecarboxamide, sodium s_alt; N2-(3-acetyloxymethyl-2,4,6-
trimethylphenyl)-3-(4-chloro-3-methyl-$-isoxazolylsulfamoyl)-z-
thiophenecarboxamide, sodium salt; and Nz—(3-hydroxymethyl-2,4,6-
trimethylphenyl}-3-{4-chloro-3-methyl-5-isoxazolyisulfamoyl}-2-
thiopenecarboxamide, sodium salt.

Among the more preferred sulfonamide salts is the sodium salt of N-(4-
chioro-3-methyl-5-isoxazolyl}-2-[2-methyl-4,5-{methylenedioxy)phenyl-
acetyllthiophene-3-sulfonamide, also referred to herein as 4-chloro-3-methyl-5-

{2-{2-{6-methylbenzold][ 1,3}dioxol-5-yllacetyl)-3-thienylsulfonamidolisoxazole,
sodium salt.
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Sulfonamides

Also provided are sulfonamide compounds, and derivatives and
formulations thereof, as described herein. The sulfonamide compounds are
active as endothelin receptor antagonists and provide enhanced tolerability
refative to sulfonamides known in the art. Preferred among the sulfonamide

compounds are those of formula:
Ar— SOy N— Ar'
I

H
where Ar' is isoxazolyl and Ar? has the formula:
3
R
4 0
R S R
6
W R
45 7
R R

or a pharmaceutically acceptable derivative, including alkali metal salt,

particufarly sodium salt, thereof, wherein:

R® and R* are independently selected from the group consisting of
hydrogen, halo, cyano, cyanoatkyl, C{OIR*}, alkyl, alkenyl, cycloalkyl and aryl,
or together form alkylene;

Wis O, NH or CH,;

R®, R® and R are each independently selected as in (i) or {ii), with the
proviso that at most one of R®, R® and R’ is hydrogen:

{i) R® is hydrogen, unsubstituted alkyl, hydroxy, unsubstituted
alkoxy, C{O)R*, carbamoyloxy or alkoxycarbonyloxy, and

RS and R? are each independently selected from hydrogen,
unsubstituted alkyl, hydroxy, C{OIR*', carbamoyloxy and alkoxycarbonyloxy; or

{ii) if at least one of R® and R* is not hydrogen, then any two may

form alkylenedioxy, and the other is selected as in {i};
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R* is selected from the group consisting of alkyl, C(O)R". {CH,), OH and
CH{OHNCH,},CH, in which x is 0-6, S{O} ,R*! in which n is 0-2 and C(=NR**)R*Y;

R*! is alkyl, aryl, heteroaryl, aralkyl, heteroaralkyl, cycloalkyl, alkylamino,
dialkylamino, arylamino, diarylamino; alkylsulfonylamino, arylsulfonylamino,
alkylsulfonylalkytamino, alkylsulfonylarylamino, arylsulfonylalkylamino or
arylsulfonylarylamino; and

R* is selected from hydroxy, alkoxy, alkyl and aryl, wherein

R* and R*® are unsubstituted or substituted with one or more
substituents selected from Y, which is alkoxy, halide, pseudohalide, carboxyl,
alkoxycarbonyl, aryloxycarbonyl or hydroxy, with the proviso that the
compound is not N-(4-chloro-3-methyl-5-isoxazolyl}-2-{2,4,6-trimethylphenyi-
aminocarbonyt)thiophene-3—sulfonamide, N-(4—chloro—3-methyt-5-isoxazolyl)-2~
{2.4,6-trimethyl)phenylacetyl-3-thiophenesulfonamide, N-{3,4-dimethyi-5-
isoxazolyl}-2-[{2,4,6-trimethylphenoxy)carbonyllthiophene-3-sulfonamide, N-(4-
chioro-3-methyl-5-isoxazolyl}-2-[{ 2,4, 6-trimethylphenoxylcarbonylithiophene-3-
sulfonamide or N-{4-bromo-3-methyl-5-isoxazolyl)-2-{{2,4,6-trimethylphenoxy)-
carbonyllthiophene-3-sulfonamide. ' -

In other embodiments, the sulfonamides are selected with the further
proviso that the compound is not N-{4-chloro-3-methyl-5-isoxazolyl)-2-{3-
methoxy-2,4,6-trimethylphenylaminocarbonyljthiophene-3-sulfonamide, N-(4-
chioro-3-methyl-5-isoxazolyl}-2-{3-hydroxy-2,4,6-trimethylphenylaminocarbonyil}-
thiophene-3-sulfonamide, N-{4-chloro-5-methyl-3-isoxazolyl)-2-(3-hydroxy-2,4,6-
trimethylphenylaminocarbonylithiophene-3-sulfonamide or N-(3,4-dimethyl-5-
isoxazolyl)-2-(3-hydroxy-2,4,6-trimethylphenylaminocarbonylithiophene-3-
sulfonamide.

Thus, the sulfonamides provided herein are 2-acyl-3-thiophenesuifon-
amides. The corresponding 3-acyl-2-thiophenesulfonamides are also
contemplated herein. . Formulations and salts as described herein of the above

compounds are also provided.
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Formulations of sulfonamides and sulfonamide saits

Formulations of sulfonamide compounds, which have activity as
endothelin antagonists, for administration to mammals, including humans, are
provided. in particular, formulations for parenteral, including intramuscular,
intravenous and subcutaneous administration, oral administration, transdermal
administration and other suitable routes of administration are provided. The
formulations provide a means to consistently deliver effective amounts of the
compounds.

Of interest are formulations of pharmaceutically acceptable derivatives,
including salts, esters, acids and bases, solvates, hydrates and prodrugs of the
sulfonamides. In particular, derivatives of neutral sulfonamide compounds that
yield formulations of greater stability than formulations containing the
corresponding neutral compounds are provided. Preferred are salts, particularly
alkali metal salts, and more preferably sodium salts, including salts prepared
from sodium-—.eonjppunds, including, but not limited to, sedium bicarbonate in
which the resuiting product is a sodium salt and disodium hydrogen phosphate
in which the resulting compound is a sodium hydrogen phosphate salt. The
sodium salt of each compound is most preferred.

Thé formulations are compositions suitable for administration by any
desired route and include solutions, suspensions, emulsions, tablets, dispersible
tableté, pills, capsules, powders, dry powders for inhalers, sustained release
formulations, aerosols for nasal and respiratory delivery, patches for transdermal
delivery and any other suitable route. The compositions should be suitable for
oral administration, parenteral administration by injection, including
subcutaneously, intramuscularly or intravenously as an injectable aqueous or
oily solution or emulsion, transdermal administration and other selected routes.

Lyophilized powders of the sulfonamide derivatives, methods for
preparation thereof, and formulations containing reconstituted forms of the
lyophilized powders are also provided. Vials and ampules and syringes and
other suitable vessels containing the powders are also provided. .

Also among the most preferred formulations for use in methods provided

herein, are those that contain compounds that are ET, selective, i.e., they
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interact with ET, receptors at substantially lower concentrations {at an ICg, at
jeast about 10-fold lower, preferably 100-fold fower} than they interact w_ith ET,
receptors. In particular, compounds that interact with ET, with an ICg, of less
than about 10 uM, preferably less than 1 #M, more preferably less than 0.1 uM,
but with ET, with an IC;, of greater than about 10 M or compounds that
interact with ET, with an IC;, of less than about 10 uM, preferably less than 1
#M, more preferably less than 0.1 #M, but with ET, with an IC,, of g}eaf'ér than
about 10 M are preferred.

Preferred formulations also include compounds that are ET, receptor
selective or that bind to ETg4 receptors with an IC,, of less than about 1 uM. ET,
selective compounds interact with ET, receptors at ICg4, concentrations that are
at least about 10-fold lower than the concentrations at which they interact with
ET, receptors.

The formulations provided herein are for administration by a selected
route and contain effective concentrations of pharmaceutically-acceptable salts
of the above-noted compounds. The formulations deliver amounts effective for
the treatment df hypertension, stroke, cardiovascular diseases, cardiac diseases
inciuding myocardial infarction, pulmonary hypertension, erythropoietin-
mediated hypertension, respiratory diseases,inflammatory diseases, including
asthma, bronchoconstriction, ophthalmologic diseases including glaucoma and
inadequate retinal perfusion, gastroenteric diseases, renal failure, endotoxin
shock, menstrual disorders, obstetric conditions, wounds, anaphylactic shock,
hemorrhagic shock, and other diseases in which endothelin mediated
physiological responses are implicated or that involve vasoconstriction or whose
symptorris can be ameliorated by administration of an endothelin antagonist or
agonist, are also provided. i

In one embodiment, the formulations are capsules and tablets containing
the sodium salt of a sulfonamide described herein. Preferred formulations are
those that deliver amounts effective for the treatment of hypertension or renal
fatlure. The effective amounts and concentrations are effective for ameliorating

any of the symptoms of any of the disorders.
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In more preferred embodiments, the formulations are solid dosage forms
or gels, preferably capsules or tablets. In a preferred embodiment, the
formulations are capsules containing an effective amount, typically about 10-
100%., preferably about 50 to 95%, more preferably about 75-85%, most

5 preferably about 80-85%, by weight, of one or more sodium hydrogen
phosphate or sodium, preferably sodium, salts of one or more sulfonamide
compounds of formula I; about O to 25%, preferably 8-15%, of an diluent or a
binder, such as lactose or microcrystalline cellulose; about O to 10%, preferably
about 3-7%, of a disintegrant, such as a modified starch or cellulose polymer,

~ 10  particularly a cross-linked sodium carboxymethyl cellulose, such as

crosscarmellose sodium (Crosscarmellose sodium NF is available commercially
under the name AC-DI-SOL, FMC Corporation, Philadelphia, PA) or sodium
starch glycolate; and 0-5%, preferably 0.1-2%, of a lubricant, such a
magnesium stearate, talc and calcium stearate. The disintegrant, such as

15 crosécarmeliose sodium or sodium starch glycolate, provides for rapid break-up
of the cellulosic matrix for immediate release of active agent following
dissolution of coating polymer. In all embodiments, the precise amount of
active ingredient and auxiliary ingredients can be determined empirically and is a
function of the route of administration and the disorder that is treated. Solid

20 forms for administration as tablets are also contemplated herein.

Preferred formulations are prepared from a sterile lyophilized powder
containing a sodium salt of a sulfonamide. The lyophilized powders and
methods of preparing the powders are also provided herein.

In one embodiment, the compositions are provided in the form of

25 lyophilized solids containing one or more sodium hydrogen phosphate or
sodium, preferably sodium, salts of one or more sulfonamide compounds of |
formula |, and also contain one or more of the following:

a buffer, such as sodium or potassium phosphate, or citrate;

a solubilizing agent, such as LABRASOL {polyethylene glycol-8 caprylic

30 capric glycerides sold by Gattefosse SA, France), dimethylsulfoxide (DMSO},
bis{trimethyilsityl}acetamide, ethanol, propyleneglycol (PG}, or
polyvinylpyrrolidine (PVP}); and
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a sugar or other such carbohydrate, such as sorbitol or dextrose
{typically in the range of about 1%-20%, preferably about 5%-15%, more
preferably about 5%-10%).

For administration, the lyophilized powder is mixed {(typically to vield a
single dosage or multiple dosage formulation, about 100-500 mg, preferably
250 mg} with a suitable carrier, such as a phosphate buffered saline.

in other preferred embodiments, in which the formulations are designed
for parenteral administration, the compositions contain one or more sodium
hydrogen phosphate or sodium, preferably sodium, salts of one or more sulfona-
mide compounds of formula I; a buffer, such as sodium or potassium
phosphate, or citrate; and a sugar, such as sorbitol or dextrose. In a preferred
embodiment described in detail herein, the formulations contain one or more
sodium salts of the sulfonamide compounds of formula (; a sodium phosphate
buffer; and dextrose. Dextrose may be added in the form of a sterile dextrose
solution, which is readily available from suppliers known to those of skill in the
art.

Methods of use

Methods using such formulations for modulating the interaction of an
endothelin peptide with ET, and/or ET, receptors are provided. The methods
are effected by contacting the receptors with one or more of the formuiated
pharmaceutically-acceptable salts of the sulfonamides, preferably formulated
sodium salts of the sulfonamides, prior to, simultaneously with, or subsequent
to contacting the receptors with an endothelin peptide.

Methods for inhibiting binding of an endothelin peptide to an endothelin
receptor are provided. These methods are practiced by contacting the receptor
with one or more of the formulations of pharmaceutically-acceptable salts of the
compounds provided herein simultaneously, prior to, or subsequent to
contacting the receptor with an endothelin peptide.

Methods for treatment of endothelin-mediated disorders, including but
not limited to, hypertension, asthma, shock, ocular hypertension, glaucoma,
inadequate retinal perfusion and other conditions that are in some manner

mediated by an endothelin peptide, or for treatment of disorder that involve
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vasoconstriction or that are ameliorated by administration of an endothelin
antagonist or agonist are provided.

In particular, methods of treating endothelin-mediated di_sorders by
administering effective amounts of formulations of pharmaceutically-acceptable
salts of the sulfonamides, prodrugs or other suitable derivatives of the sulfona-
mides are provided. [n particular, methods for treating endothelin-mediated
disorders, including hypertension, cardiovascular diseases, cardiac diseases
including myocardial infarction, pulmonary hypertension, erythropoietin-
mediated hypertension, respiratory diseases and inflammatory diseases,
including asthma, bronchoconstriction, ophthalmologic diseaseé, gastroenteric
diseases, renal failure, endotoxin shock, menstrual disorders, obstetric
conditions, wounds, 'anaphylactic shock, hemorrhagic shock, and other diseases
in which endothelin mediated physiological responses are implicated, by
administering effective amounts of one or more of the formulations of
bharfnaceu*tica!ly-acceptable salts of the compounds provided herein in
pharmaceutically acceptable carriers are provided. Preferred methods of
treatment are methods for treatment of hypertension and renal failure.

More preferred methods of treatment are those in which the formulations
cohtain at least one compound that inhibits the interaction of endothelin-1 with
ET, receptors at an ICg, of less than about 10 M, and preferably less than
about 5 #M, more preferably less than about 1 M, even more preferably less
than 0.1 #M, and most preferably less than 0.05 4gM  Other preferred methods
are those in which the formulations contain pharmaceutically-acceptable salts of
one or more compounds that is (are} ET, selective or pharmaceutically-
acceptable'salts of one or more compounds that is (are) ET, selective. Methods
in which the compounds are €T, selective are for treatment of disorders, such
as hypertension; and methods in which the compounds are ET, selective are for

treatment of disorders, such as asthma, that require bronchodilation.
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In practicing the methods, effective amounts of formulations containing
therapeutically effective concentrations of pharmacéutically—acceptable salts of
the compounds formulated for oral, intravenous, local and topical applicaﬁon for
the treatment of hypertension, cardiovascular diseases, cardiac diseases,
including myocardial infarction, respiratory diseases, including asthma,
inflammatory diseases, ophthalmologic diseases, gastroenteric diseases, renal
failure, immunosuppressant-mediated renal vasoconstriction, erythropoietin-
mediated vasoconstriction, endotoxin shock, anﬁpﬁylactic shock, hemorrhagic
shock, pulmonary hypertension, and other diseases in which endothelin
mediated physiological responses are implicated are administered to an
individual exhibiting the symptoms of one or more of these disorders. The
amounts are effective to ameliorate or eliminate one or more symptoms of the
disorders.

Methods for the identification and isolation of endothelin receptor
subtypes are also provided. In particular, methods for detecting, distinguishing
and isolating endothelin receptors using the disclosed compounds are provided.
In particular, methods are provided for detecting, distinguishing and isolating
endothelin receptors using the compounds provided herein.

In addition, methods for identifying compounds that are suitable for use
in treating particular diseases based on their preferential affinity for a particular
endothelin receptor subtype are also provided.

Articles of manufacture containing packaging material, a formulation
provided herein, which is effective for ameliorating the symptoms of an
endothelin-mediated disorder, antagonizing the effects of endothelin or inhibiting
binding of an endothelin peptide to an ET receptor, in which the formulation
contained within the packaging material inciudes a compound that has an ICg,
of less than about 10 #M, and a label that indicates that the formulation is used
for antagonizing the _effects of endothelin, treating an endothelin-mediated

disorder, or inhibiting the binding of an endothelin peptide to an ET receptor are
provided.
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Methods of preparation

Also provided is a process of making an alkali metal salt of a
hydrophobic free sulfonamide is provided. The process includes the steps of
diséolving the free sulfonamide in an organic solvent, washing the dissolved free
sulfonamide with a saturated solution of a salt of the alkali metal, and
recovering the alkali metal salt of the sulfonamide from the organic phase. A
preferred organic solvent is ethyl acetate or THF. Preferred alkali metals are
sodium, potassium, calcium or magnesium with sodium being most preferred.
In accordance with a preferred embodiment, the process uses saturated sodium
bicarbonate or sodium carbonate as the alkali metal salt solution. Sodium
bicarbonate is most preferred.

Recovery preferably includes the steps of drying the salt solution in
organic solvent, concentrating the salt, crystallizing the salt in one or more
organic, non-water miscible solvents and collecting the suifonamide salt by
fitration. Preferred organic, non-water miscible solvents are dichloromethane
and ether. The process provided herein can further include the step of purifying
the sulfonamide salt after recovery.

An embodiment of the process is particularly useful for making 4-chioro-
3-methyl-5{2-(6-methylbenzold]{ 1,3]dioxol-5-yl)acetyl)-3-thienylsulfon-
amidolisoxazole, sodium salt; N?-(3-cyanomethyl-2,4,6-trimethylphenyl)-3(4-
chloro-3-methyl-5-isoxazolylsulfamoyl}-2-thiophenecarboxamide, sodium salt;
Nz-{3—acetyloxymethyl-2,4,S-trimethylphenyi)-B-(4—dh!oro—3-methyl-S-isoxa-
zolylsulfamoyl}-2-thiophenecarboxarmide, sodium salt; and Nz—(3-hyqroxymethyl—
2,4, 6-trimethyiphenyl}-3-(4-chloro-3-methyl-5-isoxazolylsulfamoyl}-2-thiophene-
carboxamide, sodium salt.

The, alkali metal salts of sulfonamides, particularly such salts provided
by the present process are provided. A preferred such sulfonamide salt is 4-
chloro-3-methyl-5-{2-(2-(6-methylbenzold]{ 1, 3}dioxol-5-yllacetyl}-3-

thienylsulfonamidolisoxazole, sodium salt.
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS .

Definitions

Unless defined otherwise, all technicatl and scientific terms used herein
have the same meaning as is cofnmonly understood by one of skill in the art to
which this invention belongs. All patents and p_ublications referred to herein are
incorporated by reference.

As used herein, endothelin (ET) peptides include peptides that have
substantially the amino acid seduence of endothelin-1, endothelin-2 or
endothelin-3 and that act as potent endogenous vasoconstrictor peptides.

As used herein, an endothelin-mediated condition is a condition that is
caused by abnormal endothelin activity or one in which compounds that inhibit
endothelin activity have therapeutic use. Such diseases include, but are not
limited to hypertension, cardiovascular disease, asthma, inflammatory diseases,
ophthalmologic disease, menstrual disorders, obstetric conditions, gastroenteric
disease, renal failure, pulmonary hypertension, endotoxin shock, anaphylactic
shock, or hemorrhagic shock. Endothelin-mediated conditions also include
conditions that result from therapy with agents, such as erythropoietin and
immunosuppressants, that elevate endothelin levels.

As used herein an effective amount of a compound for treating a
particular disease is an amount that is sufficient to ameliorate, or in some
manner reduce the symptoms associated with the disease. Such amount may
be administered as a single dosage or may be administered according to a
regimen, whereby it is effective. The amount may cure the disease_ but,
typically, is administered in order to ameliorate the symptoms of the disease.
Typically, repeated administration is required to achieve the desired amelioration
of symptoms.

As used herein, an endothelin agonist is a compound that potentiates or
exhibits a biological activity associated with or possessed by an endothelin
peptide. |

As used herein, an endothelin antagonist is a compound, such as a drug
or an antibody, that inhibits endothelin-stimulated vasoconstriction and

contraction and other endothelin-mediated physiological responses. The



10

15

20

25

30

-24-

antagonist may act by interfering with the interaction of the endothelin with an
endothelin-specific receptor or by interfering with the physiological response to
or bioactivity of an endothelin isopeptide, such as vasoconstriction. Thus, as
used herein, an endothelin antagonist interferes with endothelin-stimulated
vasoconstriction or other response or interferes with the interaction of an
endothelin with an endothelin-specific receptor, such as ET, receptors, as
assessed by assays known to those of skill in the art.

The effectiveness of potential agonists and antagonists can be assessed
using methods known to those of skill in the art. For example, endothelin
agonist activity can be identified by its ability to stimulate vasoconstriction of
isolated rat thoracic aorta or portal vein ring segments (Borges et al. {(1989)
“Tissue selectivity of endothelin® Eur. J. Pharmacol. 165: 223-230).

Endothelin antagonist activity can be assessed by the ability to interfere with
endothelin-induced vasoconstriction. Exemplary assays are set forth in the
EXAMPLES. As noted above, the preferred 1C, concentration ranges are set
forth with reference to assays in which the test compound is incubated with the
ET receptor-bearing cells at 4° C. Data presented for assays in which the
incubation step is performed at the less preferred 24° C are identified. it is
understood that for purposes of comparison, these concentrations are
somewhat higher than the concentrations determined at 4° C,

As used herein, the biological activity or bioactivity of endothelin
includes any activity induced, potentiated or influenced by endothelin in vivo. [t
also includes the ability to bind to particular receptors and to induce a functionatl
response, such as vasocénstriction. It may be assessed by in vivo assays or by
in vitro assays, such as those exemplified herein. The relevant activities
include, but are not limited to, vasoconstriction, vasorelaxation and
bronchodilation. For example, ET, receptors appear to be expressed in vascular
endothelial cells and may mediate vasodilation and other such responses;.
whereas ET, receptors, which are endothelin-1-specific, occur on smooth
muscle and are linked to vasoconstriction Any assay known to those of skill in
the art to measure or detect such activity may be used to assess such activity

{see, e.4., Spokes et al. (1989) _J. Cardiovasc. Pharmacol. 13{Suppl. 5):5191-
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S192: Spinella et al. (1991) Proc. Natl. Acad. Sci. USA 88: 7443-7446; Cardell
et al. (1991) Neurochem. Int. 18:571-574}; and the Examples herein).

As used herein, bioavailability refers to the rate and extent of absofption.
Methods for determining bioavailability are well known to those of skill in the
art. For example, bioavailabifity of any of the compounds described herein can
be determined empfricaily by administration of the compound to an animal,
followed by taking blood samples over time and measuring the blood
concentration of the compound. In vivo half life (t,,) is defined as the time it
takes for the concentration of the compound in the blood to be reduced by one-
half. Estimations of the area under the curve for intravenous administration can
be used to estimate the area under the curve for oral administration, vielding
bioavailability data. See, e.q., Milo Gibal {1991} Biopharmaceutics and
Pharmacology, 4th edition (Lea and Sediger).

As used herein, efficacy refers to the maximal effect that can be
produced by a compound. Efficacy can be determined by methods known to
those of skill in the art. For example, it can be determined by the properties of
the compound and its receptor-effector system and is reflected in the plateau of
the concentration-effect curve. In vivo efficacy refers to efficacy which is
determined in an animal model. For example, in vivo efficacy of the compounds
described herein can be determined by amelioration of hypoxia-induced
pulmonary hypertension in rat. In this context, in vivo efficacy refers to the
ability of a compound to restore an elevated pulmonary artery pressure to a

normal value. See, e.g., DiCarlo et al. (1995} Am. J. Physiol. 269:1690-L697.

As used herein, the 1C, refers to an amount, concentration or dosage of
a particular test compound that achieves a 50% inhibition of a maximal
response, such as binding of endothelin to tissue receptors, in an assay that
measures such response.

As used herein, EC,, refers to a dosage, concentration or amount of a
particular test compound that eficits a dose-dependent response at 50% of
maximal expression of a particular response that is induced, provoked or

potentiated by the particular test compound.
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As used herein a sulfonamide that is ET, selective refers to sulfonamides
that exhibit an ICg4, that is at least about 10-fold lower with respect to ET,
receptors than ET, receptors.

As used herein, a sulfonamide that is ET selective refers to sulfonamides
that exhibit an IC4, that is at least about 10-fold lower with respect to ET,
receptors than ET, receptors.

As used herein, pharmaceutically-acceptable salts, esters, hydrates,
solvates or other derivatives of the compounds include .any such salts, esters
and other derivatives that may be prepared by those of skill in this art using
know.n methods for such derivatization and that produce compounds that may
be administered to animals or humans without substantial toxic effects and that
either are pharmaceutically active or are prodrugs. Pharmaceutically- acceptable
salts include, but are not [imited to, salts of alkali metals and alkaline earth
metals, including but not limited to sodium salts, potassium salts, lithium salts,

calcium salts and magnesium salts; transition metal salts, such as zinc salts,

copper salts and aluminum salts; polycationic counter ion salts, such-as but not

limited ammonium and substituted ammonium salts and organic amine salts,
such as hydroxyalkylamines and alkylamines; salts of mineral acids, such as but
not limited to hydrochlorides and sulfates, salts of organic acids, such as but
not limited acetates, lactates, malates, tartrates, citrates, ascorbates,
succinates, butyrate, valerate and fumarates. Also contemplated herein are the
corresponding esters.

Preferred pharmaceutically-acceptable salts include, but are not limited
to, N,N’-dibenzylethylenediamine, chloroprocaine, choline, ammonia,
diethanolamine and other hydroxyalkylamines, ethylenediamine, N-
methyiglucamine, procaine, N-benzylphenethylamine, 1-para-chlorobenzyl-2-
pyrrolidin-1"-yimethylbenzimidazole, diethylamine and other alkylamines,
piperazine, trisihydroxymethyllaminomethane, aluminum, calcium, lithium,
magnesium, potassium, sodium hydrogen phosphate, disodium phosphate,
sodium, zinc, barium, gold, silver and bismuth salts. Sodium salts, particularly

the sodium salt of each of the compound, are maost preferred herein.
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As used herein, reference to "sodium salts" refers to salts of any sodium -
compounds in which the counter ion includes Na* and can include other ions,
such as HPO %; reference to a "sodium salt" {rather than sodium salts} refers
specifically to a salt in which Na* is the counter ion.

As used herein, treatment means any manner in which the symptoms of
a conditions, disorder or disease are ameliorated or otherwise beneficially
altered. Treatment also encompasses any pharmaceutical use of the
compositions herein, such as use as contraceptive agents.

As used herein, amelioration of the §ymptoms of a particular disorder by
administration of a particular pharmaceutical composition refers to any
lessening, whether permanent or temporary, lasting or transient that can be
attributed to or associated with administration of the composition.

As used herein, substantially pure means sufficiently homogeneous to
appear free of readily detectable impurities as determined by standard methods
of analysis, such as thin layer chromatography (TLC}, gel elecfrophoresis and
high performance liquid chromatography (HPLC), used by those of skill in the art
to assess such purity, or sufficiently pure such that further purification would
not detectably alter the physical and chemical properties, such as enzymatic and
biological activities, of the substance. Methods for purification of the
compounds to produce substantially chemically pure compounds are known to
those of skill in the art. A substantially chemically pure compound may,
however, be a mixture of stereoisomers. In such instances, further purification
might increase the specific activity of the compound.

As used herein, biological activity refers to the in vivo activities of a
compound or physiological responses that result upon in vivo administration of a
compound, composition or other mixture.’ Biological activity, thus,
encompasses therapeutic effects and pharmaceutical activity of such
compounds, compositions and mixtures.

As used hereiﬁ, increased stability of a formulation means that the
percent of active component present in the formulation, as determined by
assays known to those of skill in the art, such as high performance liquid

chromatography, gas chromatography, and the like, at a given period of time
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following preparation of the formulation is significantly higher than the percent
of active component present in another formulation at the same period of time
following preparation of the formulation. In this case, the former formulation is
said to possess increased stability relative to the latter formulation.

As used herein, a prodrug is a compound that, upon in vivo
administration, is metabolized or otherwise converted to the biologically,
pharmaceutically or therapeutically active form of the compound. To produce a
prodrug, the pharmaceutically active compound is modified such that the active
compound will be regenerated by metabolic processes. The prodrug may be
designed to alter the metabolic stability or the transport characteristics of a
drug, to mask side effects or toxicity, to improve the flavor of a drug or to alter
other characteristics or properties of a drug. By virtue of knowledge of
pharmacodynamic processes and drug metabolism in vivo, those of skill in this
art, once a pharmaceutically active compound is known, can design prodrugs of
the compound (see, e.q., Nogrady (1985} Medicinal Chemistry A Biochemical
Approach, Oxford University Press, New York, pages 388-392). For example,

succinyl-sulfathiazole is a prodrug of 4-amino-N-{2-thiazoyl)benzenesulfonamide

(sulfathiazole} that exhibits altered transport characteristics.

As used herein, acid isostere means a group that is significantly ionized
at physiological pH. Examples of suitable acid isosteres inciude suifo,
phosphono, alkylsulfonylcarbamoyl, tetrazolyl, arylsulfonylcarbamoyl or

heteroarylsulfonylcarbamoyl,

As used herein, halo or halide refers to the halogen atoms; F, Cl, Br and

As used herein, pseudohalides aré compounds that behave substantially
similar to halides. Such compounds can be used in the same manner and
treated in the same manner as halides (X, in which X is a halogen, such as ClI
or Br}. Pseudohalides include, but are not limited to cyanide, cyanate,
thiocyanate, selenocyanate and azide.

As used herein, haloalkyl refers to a loweralkyl radical in which one or
more of the hydrogen atoms are replaced by halogen including, but not limited

to, chioromethyl, trifluoromethyl, 1-chloro-2-fluoroethyl and the like.
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As used herein, alkyl means an aliphatic hydrqcarbbn group that is a
straight or branched chain preferably having about 1 to 12 carbon atoms in the
chain. Preferred alkyl groups are loweralkyl groups which are alkyls containing
1 to about 6 carbon atoms in the chain. Branched means that one or more
loweralkyl groups such as methyl, ethyl or propyl are attached to a linear alkyl
chain. The alkyl group may be unsubstituted or independently substituted by
one or more groups, such as, but not limited to: halo, carboxy, formyt, sulfo,
sulfino, carbamoyl, amino and imino. Exemplary alkyl groups include methyl,
ethyl and propyl. A

As used herein the term lower describes alkyl, alkenyl and alkynyl groups
containing about 6 carbon atoms or fewer. It is also used to describe aryl
groups or heteroaryl groups that contain 6 or fewer atoms in the ring.
Loweralky!, lower alkenyl, and lower alkynyl refer to carbon chains having less
than about 6 carbons. In preferred embodiments of the compounds provided
herein that include alkyl, alkenyl, or alkynyl portions include loweralkyl, lower
alkenyl, and lower alkynyl portions.

As used herein, alkenyl means an aliphatic hydrocarbon group containing
a carbon-carbon double bond and which may be straight or branched chained
having from about 2 to about 10 carbon atoms in the chain. Preferred alkenyl
groups have 2 to about 4 carbon atoms in the chain. Branched means that one
or more loweralkyl or lower alkenyl groups are attached to a linear alkenyl chain.
The alkenyl group may be unsubstituted or i_ndependently substituted by one or
more groups, such as, but not limited to: halo, carboxy, formyl, sulfo, sulfino,
carbamoyl, amino and imino. Exemplary alkenyl groups include ethenvt,
propenyl and butenyl. -

As used herein, alkynyl means an aliphatic hydrocarbon group containing
a carbon-carbon triple bond and which may be straight or branched having
about 2 to 10 carbon atoms in the chain. Branched means that one or more
foweralkyl, alkenyl or alkynyl groups are attached to a linear alkynyl chain. An
exemnplary alkynyl group is ethynyl.

As used herein, aryl means an aromatic monocyclic or mutticyclic

hydrocarbon ring system containing from 3 to 15 or 16 carbon atoms,
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preferably from 5 to 10. Aryl groups include, but are not limited to groups,
such as phenyl, substituted phenyl, naphthy!, substituted naphthyl, in which the
substituent is loweralkyl, halogen, or lower alkoxy. Preferred aryl groups are
lower aryl groups that contain less than 7 carbons in the ring structure.

As used herein, the nomenclature alkyl, alkoxy, carbonyl, etc. are used
as is generally understood by those of skill in this art. For example, as used
herein alkyl refers to saturated carbon chains that contain one or more carbons;

the chains may be straight or branched or include cyclic portions or be cyclic.

As used herein, alicyclic refers to aryl groups that are cyclic.

As used herein, cycloalkyl refers to saturated cyclic carbon chains;
cycloalkenyl and cycloat'kynyl refer to cyclic carbon chains that include at least
one unsaturated double or triple bond, respectively. The cyclic portions of the
carbon chains may include one ring or two or more fused rings.

As used herein, cycloalkenyl means a non-aromatic monocyclic or
multicyclic ring system containing a carbon-carbon double bond and having
about 3 to about 10 carbon atoms. Exemplary monocyclic cycloalkenyl rings
include cyclopentenyl or cyclohexenyl; preferred is cyclohexenyl. An exemplary
multicyclic cycloalkenyl ring is norbornylenyl. The cycloalkenyl group may be
tndependently substituted by one or more halo or alkyl.

As used herein, "haloalkyl" refers to a loweralkyl radical in which one or
more of the hydrogen atoms are replaced by halogen including, but not limited
to, chloromethyl, trifiuoromethyl, 1-chloro-2-fluoroethyl and the like.

As used herein, "haloalkoxy™ refers to RO- in which R is a haloalky!
group.

As used herein, “carboxamide” refers to groups of formula R,CONH, in
which R is selected from alkyl or-aryl, preferably loweratkyl or lower aryl and p
isOor1, _

As used herein, "alkylaminocarbonyl” refers to -C{(OINHR in which R is
hydrogen, alkyl, preferably loweralkyl or aryl, preferably lower aryl.

As used bherein “dialkylaminocarbonyl” as used herein refers to -C{O)NR'R
in which R and R are independently selected from alkyl or aryl, preferably

loweralkyl or loweraryl; "carboxamide” refers to groups of formula NR'COR.
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As used berein, "alkoxycarbonyl" as used herein refers to -COJOR in
which R is alkyl, preferably loweralkyl or aryl, preferébly lower aryl.

As used herein, “atkoxy" and "thioalkoxy" refer to RO- and RS-, in which
R is alkyl, preferably loweralky! or aryl, preferably lower aryl.

As used herein, "haloalkoxy" refers to RO- in which R is a haloalky!
group.

As used herein, “aminocarbonyl” refers to -C{O)NH,.

As used herein, cycloalkyl refers to saturated cyclic carbon chains;
cycloalkenyl and cycloalkynyl refer to cyclic carbon chains that include at least
one unsaturated tripte bond. The cyclic portions of the carbon chains may
include one ring or two or more fused rings.

As used herein, alkylenedioxy means an -O-alkyl-O- group in which the
alkyl group is as previously described. A replacement analog of alkylenedioxy
means an alkylenedioxy in which one or both of the oxygen atoms is replaced
by a similar behaving atom or group of atoms such as, S, N, NH, Se. An
exemplary replacement alkylenedioxy group is ethylenebis{sulfandiyl).
Alkylenethioxyoxy is —S-alkyl-O— , —O-atkyl-S— and alkylenedithioxy is —S-
alkyl-S—.

As used herein, heteroaryl means an aromatic monocyclic or fused ring
system in which one or more of the carbon atoms in the ring system is{are}
replaced by an element(s) other than carbon, for example nitrogen, oxygen or
sulfur. Preferred.cyclic groups contain one or two fused rings and include from
about 3 to about 7 members in each ring. Similar to "aryl groups”, the
heteroaryl groups may be unsubstituted or substituted by one or more
substituents. Exemplary heteroaryl groups include pyrazinyl, pyrazolyl,
tetrazolyl, furyl, {2- or 3-}thienyl, {2-,3- or 4-)pyridyl, imidazoyl, pyrimidinyl,
isoxazolyl, thiazolyl, isothiazolyl, quinolinyl, indolyl, isoquinolinyl, oxazoly! and
1,2,5-oxadiazolyl. Preferred heteroaryl groups include 5 to 6-membered
nitrogen-containing rings, such as pyrimidinyl.

As used herein, alkoxycarbonyl means an alkyl-O-CO- group. Exemplary

alkoxycarbony! groups include methoxy- and ethoxycarbonyi.
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As used herein, carbamoyl means -CONH,. As with all groups described
herein, these groups may be unsubstituted or substituted. Substituted
carbamoyl includes groups such as -CONY?Y? in which Y2 and Y? are
independently hydrogen, alkyl, cyano{loweralkyl), aryalkyl, heteroaralkyl,
carboxy(loweralkyl}, carboxy{aryl substituted loweralkyl), carboxy{carboxy
substituted loweralkyl}, carboxy(hydroxy- substituted loweralkyl},
carboxy{heteroaryl substituted lowefalkyl), carbamoyi{loweralkyl),
alkoxycarbonyl{loweralkyl) or alkoxycarbonyl(aryl substituted loweralkyl),
provided that only one of Y2 and Y® may be hydrogen and when one of Y2 and
Y? is carboxy{loweralkyl), carboxy{aryl substituted loweralkyl},
carbamovyt{loweralkyf), a[koxyéarbonyi(loweralkyl) or alkoxycarbonyl{aryl
substituted loweralkyl} then the other of Y? and Y? is hydrogen or alkyt.
Preferred for Y* and Y? are independently hydrogen, alkyl, cyano{loweralkyl},
aryalkyl, heteroaralkyl, carboxy(loweralkyl), carboxy(aryl substituted loweralkvﬂ
and éarbamoyl(loweralky!).

As used herein, any corresponding N-{4-halo-3-methyl-6-isoxazolyl), N-
(4-halo-5—methyl~3—isoxaiolyi), N-{3,4-dimethyl-5-isoxazolyl}, N-(4-halo-5-methyl-
3-isoxazolyl}, N-{4-halo-3-methyl-5-isoxazolyl), N-(4,5-dimethyl-3-isoxazolyl}
derivative thereof refers to compounds in which Ar? is the same as the
compound specifically set forth, but Ar' is N-{4-halo-3-methyl-5-isoxazolyl), N-
(4-halo-5-methyl-3-isoxazolyll, N-{3,4-dimethyl-5-isoxazolyl}, N-{4-halo-5-methyl-
3-isoxazolyl), N-(4-halo-3-methyl-5-isoxazolyl), or N-(4,5-dimethyl-3-isoxazolyl}
in which halo is any halide, preferably Cl or Br.

As used herein, the abbreviations for any protective groups, amino acids
and other compounds, are, unless indicated otherwise, in accord with their
common usage, recognized abbreviations, or the IUPAC-IUB Commission on
Biochemical Nomenclature (see, {1972) Biochem. 11:942-944).

A. Salts of sulfonamide compounds

In the embodiments descri't)ed in detail herein, salts, preferably sodium

salts, of sulfonamide compounds for use in the formulations and methods

provided herein are those in which Ar' is an isoxazole and the compounds are

represented by the formulae If:
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{1l

in which R' and R? are either (i}, (it} or {iii} as follows:

(i) R* and R? are each independently selected from H, NH,, NO,,
halide, pseudohalide, alkyl, alkeqyt, alkynyl, aryt, arylalkyl, heteroaryl, alkoxy,
alkylamino, alkylthio, alkyloxy, haloalkyl, alkyisulfinyl, alkylsulfonyl, aryloxy,
arylamino, arylithio, arylsulfinyl, arylsulfonyl, haloalkyl, haloaryl, alkoxycarbonyl,
alkyicarbonyl, aminocarbonyl, arylcarbonyl, formyl, substituted or unsubstituted
amido, substituted or unsubstituted ureido, in which the alkyl, alkenyl and
alkynyl portions contain from 1 up to.about 14 carbon atoms and are either
straight or branched chains or cyclic, and the aryl portions contain from about 4
to about 16 carbons, except that R? is not halide or pseudohalide; or,

lii} R' and R? together form -(CH,},. where n is 3 to 6; or,

{iii} R' and R? together form 1,3-butadienyt, and
with thé above proviso that Ar? is not phenyl or naphthyl when Ar! is N-{5-
isoxazolyl) or N-{3-isoxazolyl) unless the isoxazole is a 4-halo-isoxazole, a 4-
higher alkyl {C4 to C,¢)-isoxazole, or the compound is a 4-biphenylsulfonamide
that is unsubstituted at the 2 or 6 position on the sulfonamide-linked phenyl
group.

In preferred embodiments herein, R' and R? are each selected
independently from among alkyl, lower alkenyt, lower alkynyl, lower haloalkyl,
halide, pseudohalide or H, except that R? is not halide.

In certain embodiments, the sulfonamides are chosen with the proviso
that the compound is not 4-chloro-3-methyl-5{2-{6-methylbenzold]{1,3]dioxol-5-
yljacetyl)-3-thienylsutfonamidolisoxazole, sodium salt; N2-(3-cyanomethyl-2,4,6-
trimethylphenyl)-3{4-chloro-3-methyl-5-isoxazolylsulfamoyi}-2-

thiophenecarboxamide, sodium salt; N*-{3-acetyloxymethyl-2,4,6-
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trimethylphenyl}-3-(4-chloro-3-methyl-5-isoxazolylsutfamoyl}-2-
thiophenecarboxamide, sodium salt; or N2-(3-hydroxymethyl-2,4,6-
trimethyiphenyl}-3-{4-chloro-3-methyl-5-isoxazolylsulfamoyl}-2-
thiopenecarboxamide, sodium salt.

In certain embodiments described in detail herein, Ar? is a 4-bipheny! or
ts a single ring heterocycle, particularly a 5-membered ring, or is a fused bicyclic
or tricyclic heterocycie that contains one or more, particularly one, heteroatom
selected from S, O and NR*, in the ring, where R*? contains up to about 30
carbon atoms, preferably 1 to 10, more preferably 1 to 6 and is selected from
hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylaryl, heterocyclyl, aralkyl, aralkoxy,
cycloalkyt, cycloalkenyl, qycloalkv;lvl, C{OIR'® and S{0) R in which n is 0-2;
R'® is hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylaryl, heterocyclyl, aratkyt,
aralkoxy, cycloalkyt, cycloalkenyl, cycloalkynyl; R*?* and R'® are unsubstituted or
are substituted with one or more substituents each selected independently from
Z, which is hydrogen, halide, pseudohalide, alkyl, alkoxy, alkenyl, alkynyl, aryl,
heterocyclyl, aralkyl, aralkoxy, cycloatkyl, cycloalkenyl, cycloatkynyl, OH, CN,
C(OJR'®, CO,R'®, SH, S(0},R'® in which n is 0-2, NHOH, NR'?R'®, NO,, N, OR"S,
R'2NCOR' and CONR'R'S; R'® is hydrogen, alkyl, alkenyl, alkyny!, aryl,
alkylaryl, heterocyclyl, aralkyl, aralkoxy, cycloalkyl, cycloalkenyl or cycloalkynyl;
R'?, which is selected independently from R* and Z, is selected from hydrogen,
alkyl, alkenyl, alkynyl, aryl, alkylaryl, heterocyclyl, aralkyi, aralkoxy, cycloalkyl,
cycloalkenyl, cycloalkynyl, C{O}R'” and S(O},R'” in which n is 0-2; and R" is
hydrogen, alkyl, atkenyl, alkynyl, aryl, alkylaryl, heterocyclyl, aralkyl, aratkoxy,
cycloatkyt, cycloalkenyt or cycloalkynyl; each of R*?, R'?, R'® and R'® may be fur-
ther substiiuted with the any of the groups set forth for Z.

In preferred embodiments herein, R* is aryl, such as phenyl or alkyl
phenyl, hydrogen or loweralkyl.

Thus, in the compounds provided herein Ar? includes thienyl, furyl and
pyrrolyl, benzofuryl, benzopyrrolyl, benzothienyl, benzolblfuryl, benzolblthienyl,
and indolyl {benzo{blpyrrolyl} and 4-biphenyl, and Ar' is preferably N-(5-
isoxazolyl) or N-{3-isoxazolyl). The sulfonamides are N-isoxazoly! sulfonamides

and the compounds have formula (li:
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in which X is S, O or NR!"' in which R contains up to about 30 carbon atoms,
preferably 1 to 10, more preferably 1 to 6 and is selected from hydrogen, alkyl,
alkenyl, alkynyt, aryt, aikyiéryl, heterocyclyl, aralkyl, aralkoxy, cycloalkyl,
cycloalkenyl, cycloalkynyl, C{OJR'® and S{O},R'® in which n is 0-2; R™ is
hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylaryl, heterocyclyl, aralkyl, aralkoxy,
cycloalkyt, cycloalkenyl, cycloalkynyl; R'' and R'® are unsubstituted or are
substituted with one or more substituents each selected independently from Z,
which is hydrogen, halide, pseudohalide, alkyl, alkoxy, alkenyl, alkynyl, aryl,
heterocyclyl, aralkyl, aralkoxy, cycloalkyl, cycloalkenyl, cycloalkynyl, OH, CN,
C(OIR'¢, CO,R'S, SH, S{O},R'® in which n is 0-2, NHOH, NR'R', NO,, N;, OR'®,
R'2NCOR'® and CONR'?R’S; R'® is hydrogen, alkyl, alkenyl, alkynyl, aryl,
alkylaryl, heterocyclyl, aralkyi, aralkoxy, cycloalkyl, cycloalkenyl or cycloatkynyl;
R'?, which is selected independently from R" and Z, is selected from hydrogen,
alkyl, alkenyl, alkynyl, aryl, alkylaryl, heterocyclyl, aralkyl, aralkoxy, cycloalkyl,
cycloalkenyl, cycloalkynyl, C(O)R'” and S{O},R" in which n is 0-2; and R" is
hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylaryl, heterocyclyl, aralkyl, aralkoxy,
cycloalkyl, cycloalkenyl or cycloalkynyl; each of R'', R'?, R' and R' may be fur-
ther substituted with the any of the groups set forth for Z, and R'' is preferably
hydrogen, aryl, such as pheny! or atky! phenyl, loweralkyl; or the compounds
are 4-biphenylsulfonamides in whicﬁ Arlis breferably N-{5-isoxazolyl) or N-(3-
isoxazolyl.

Among the embodiments described in detail herein, Ar? is thienyl, furyl,
pyrrolyl or a group that is a derivative or analog, as described below, of a
thienyl, furyl or pyrrolyl group, including benzolb] derivatives such as a

benzo[blthieny!, Ar' is N-{5-isoxazolyl) or N-{3-isoxazolyl). Ar? has the formula
1V:
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RIO Rw Rl
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in which X is O, S or NR", where R is as defined above;

»>x"

that can be substituted at any or all positions or is an analog or derivative of the
groups of formula {IV) in which the substituents form fused aromatic, aliphatic
or heterocyclic rings; and R?, R? and R' are each independently selected as
follows from {i) or (ii):

(il R® R®and R, which each contain hydrogen or up to about 50
carbon atoms, generally up to about 30, more generally 20 or fewer, are each
independently selected from hydrogen, halide, pseudohalide, alkyl, alkoxy,
alkenyl, alkynyl, aryi, aryloxy, heterocyclyl, aralkyl, aralkoxy, cycloalkyl,
cycloalkenyl, cycloalkynyl, OH, CN, C{O)R', (O'Ac1CH=CHR‘8-, CO,R', SH,
{CH,},C{ONCH,) R, (CH,),(CH =CH),{CH,) R, {CH,),C{O}CH =CH),(CH,) R,
{CH,},{CH = CH),CIONCH,), R, (CH,} NH{CH = CH),(CH,) R*"®, C=N(OH)}(CH,)R*®
{CH,),{CH = CH),NH(CH,},R'®, (CH,)},C{O}NH{CH,),R"®, CIOMCH,) NH(CH,} R,
(CH,NHICH,) R, (CH,)R'®, S(O},R' in which m is 0-2, s, n and r are each
independently O to 6, preferably 0-3, HNOH, NR'R™, NO,, N,, OR'®, R'>NCOR*®
and CONR'R", in which R'® is selected from hydrogen, alkyl, alkenyl, alkynyt,
aryl, alkylaryl, alkoxy, aryloxy, heterocyclyl, aralkyl, aratkoxy, cycloalkyl,
cycloalkenyl, cycloalkynyl, C(O)R?, S{0),R*® in which n is 0-2; and R'® and R?®
are independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl,
heteroaryl, alkylaryl, heterocyclyl, alkoxy, aryloxy, aralkyl, aralkoxy, cycloalkyl,
cycloalkenyl or cycloalkynyl; and any of the groups set forth for R®, R? and R'®
are unsubstituted or substituted with any substituents set forth for Z, which is
hydrogen, halide, pseudohalide, alkyl, aIkoxy,' altkenyl, alkynyl, aryl, aryloxy,
heterocyclyl, aralkyl, aralkoxy, cycloalkyl, cycloalkenyl, cycloalkynyl, OH, CN,
C(O)R?', CO,R?', SH, S[O},R? in which n is 0-2, NHOH, NR??R?!, NO,, N,, OR?',
RZNCOR?' and CONR?R?'; R% is selected from hydrogen, alkyl, alkenyl,
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alkynyl, aryl, alkylaryl, heterocyclyl, aralkyl, alkbxy, aralkoxy, cycloalkyl,
cycloalkenyl, cycloalkynyl, C{O}R® and S{O},R% in which n is 0-2; and R?' and
R?® are independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryi,
alkylaryl, heterocyclyl, aralkyl, aralkoxy, cycloalkyl, cycloalkenyl or cycloalkynvyi,
with the proviso that if R® is NR'®R'?, OR'8, R'>NCOR'® and CONR'R'® CO,R"®,
{CH,),NHI{CH = CH}(CH,},R'S, {CH,},(CH = CH),NH{CH,) R'¢,
(CH,),C{OINH(CH,} R'®, CIOHCH,},NH(CH,),R'¢, (CH,},NH(CH,),R'® or {CH,)R'®
and R'®is an aryl group containing 5 or 6 members, then the aryl group has at
least two substituents, and preferably one substituent at the 2-position relative
to the linkage to the thienyl, furyl or pyrrolyl;

{ii} any two of R®, R® and R'® with the carbon to which each is
attached form an aryl, aromatic ring, heteroaromatic ring, carbocyclic or
heterocyclic ring, which is saturated or unsaturated, containing from about 3 to
about 16 members, preferably 3 to about 10 members, more preferably 5 to 7
members that is substituted with one or more substituents, each substituent is
independently selected from Z; the other of R®, R® and R° is selected as in (i);
and the heteroatoms are NR"', O, or S, with the proviso that Ar? is not 5-halo-3-
loweralkylbenzol[bjthienyl, 5-halo-3-loweralkylbenzolbjfuryl, 5-halo-3-
loweralkylbenzolb]pyrrolyl.

In the embodiments provided herein, the alkyl, alkynyl and alkenyl
portions of each listed substituent are straight or branched chains, acyclic or
cyclic, and preferably have from about 1 up to about 10 carbons; in more
preferred embodiments they have from 1-6 carbons. The aryl, alicyclic,
aromatic rings and heterocyclic groups can have from 3 to 16, generally, 3-7,
more often 5-7 members in the rings, and may be single or fused rings. The
ring size and carbon chain length are selected up to an amount that the resulting
molecule binds and retains activity as an endothelin antagonist or agonist, such
that the resulting compound inhibits binding by 50%, compared to binding in
the absence of the sulfonamide, of an endothelin peptide to an endothelin
receptor at a concentration of less than about 100 uM.

In preferred embodiments of interest herein, R® and R'® are hydrogen,

halide or methyl, more preferably hydrogen or halide, and R? is selected from
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COZR‘-", {CH,L,C{OHCH,) R, (CH,}{CH = CH)(CH,},R'®, C=N(OH}{CH,) R,
(CH,),C(OHCH = CH),(CH,} R*®, {CH,){CH = CH),C(OHCH,),R"®,

{CH,) NH{CH = CH),(CH,}R"8, (CH,)}{CH =CH),NH[CH,},R"®,
{CH,),CIOINHICH,) R'¢, C(O}CH,) NH(CH,),R™, (CH,|NH(CH,},R', {CH,) R'®,
with the proviso that if R® is CO,R'®, {CH,},C{OINH(CH,} R'®,

C(O}{CH,) NH(CH,}R™, (CH,) CIOINH(CH,)},R™ or [CH,)R'® and R is phenyl,
the phenyl group is substituted at least two pdsitions, and preferably, at least
one of those positions is ortho.

In the preferred compounds, R'® is aryl or heterc‘)aryl, preferably having 5
or 6 members in the ring, more preferably phenyl or pyrimidinyl, most preferably
phenyl.

In the most preférred compounds herein, R' is phenyl, which is
substituted at more than one position, and most preferably at least one
substituent is at the ortho position, R® and R' are each hydrogen, halide or
loweralkyt, preferably hydrogen, and R® is C{O}NHR'®, C(O}CH,R'¢, (CH,IR'®,
with the proviso that if R® is C(O)NHR'®, then the pheny! group must have at
least two substituents, preferably one of the substituents is in the ortho
position.

In other preferred embodiments, Ar? is a benzolblthienyl, benzolblfuryl,
or indolyl {benzolblpyrrolyl), with the proviso that the benzene ring is
substituted and the substituents are other than 5 halo, 3-loweralkyl. Preferred
substituents on the benzene ring, include, but are not limited to, one or more
selected from alkylenedioxy, particularly methylenedioxy, preferably 3,4-
methylenedioxy, ethylenedioxy, aryl, particularly phenyl, dimethylamino,
diethylamino, benzyl, alkoxy, particularly lower alkoxy, such as methoxy and
ethoxy, halide, and alkyl, preferably foweralkyl.

In the preferred compounds herein, R? is preferably, selected from among
alkyl, lower alkenyl, lower alkynyl, fower haloalkyl or H; and R!' is halide or
loweralkyl, and more preferably, R' is bromide or chloride, methyl! or ethyl. In

the most active compounds provided herein, as evidenced by in vitro binding

assays, R' is bromide or chloride. For use in vivo R' is preferably chloride.
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fn most preferred embodiments herein, the fdrmula'tions contain sodium
salts of the above compounds in which R® is a phenylacetyl. Of the compounds
described herein, those that inhibit or increase an endothelin-mediated acfivity
by about 50% at concentrations of less than about 10 uM are preferred. More
preferred are those that inhibit or increase an endothelin-mediated activity by
about 50% at concentrations of less than about 1 M, more preferably less than
about 0.1 uM, even more preferably less than about 0.01 ¢#M, and most
preferably less than about 0.001 uM. It is noted that, as described below, the
ICs, concentration determined in the in vitro assays is a non-linear function of
incubation temperature. The preferred values recited herein refer to the assays
that are performed at 4° C. When the assays are performed at 24° C,
somewhat higher (see, Table 1) IC,, concentrations are observed. Accordingly,
the preferred IC,, concentrations are about 10-fold higher.

Also among the most preferred compounds for use in methods provided
herein, are those that are ET, selective, i.e., they interact with ET, receptors at
substantially lower concentrations {at an IC,, at least about 10-fold lower,
preferably 100-fold lower} than they interact with ET, receptors. In particular,
compounds that interact with ET, with an IC, of less than about 10 uM,
preferably less than 1 uM, more preferably less than 0.1 #M, but with ETg with
an IC,, of greater than about 10 M or compounds that interact with T, with
an IC,, of less than about 10 uM, preferably less than 1 uM, more preferably
less than 0.1 uM, but with ET, with an IC,, of greater than about 10 uM are
preferred.

Preferred compounds also include compounds that are ETg receptor
selective or that bind to ET, receptors with an ICgq of less than about 1 uM. ET,
selective compounds interact with ET, receptors at |C, concentrations that are
at least about 10-fold lower than the concentrations at which they interact with
ET, receptors. In these compounds, R? is selected from among alkyl, lower
alkenyl, lower alkynyl, lower haloalkyl, halide or H; and R! is halide or
loweralkyl, and in preferred embodiments, R' is bromide or chloride, preferably
chloride; R® and R'? are selected independently from hydrogen, loweralkyl,

preferably methyl or ethyl, or halide, and R®, which is the substituent at the 5-
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position {see, e.q., formulae lll and IV}, is aryl or a heterocycle, particularly
phenyl and isoxazotyl, which are unsubstituted or substituted with Z, which is
preferably loweralkyl or halide.

1. Ar? is a thiophene, pyrrole, furan, benzo[b]thiophene, indolyi
{benzolblpyrrole), or benzofblfuran

Among the sulfonamide salts provided herein are salts of compounds
represented by the formula V:

R' R
R1o _
[| l|
SO—N N
llz 1
H
R X R

Rlﬁ
Rlo R' R-l Rz ;
EIA 3|
3 | ! s 2
R H :

in which R' and R? are either {i), {ii) or (jii} as follows:

() R' and R? are each independently selected from H, NH,, NO,,
halide, pseudohalide, alkyl, alkeny!, alkynyl, aryl, arylalkyl, heteroaryl, alkoxy,
alkylamino, alkylthio, haloalkoxy, haloalkyl, alkylsulfinyl, alkylsulfonyl, aryloxy,
arylamino, arylthio, aryisulfinyl, arylsulfonyl, aminocarbonyl, arylaminocarbonyl,
haloalky!, haloaryl, alkoxycarbonyl, alkylcarbonyl, arylcarbonyl, formyl,
substituted or unsubstituted amido, substituted or unsubstituted ureido, in
which the alkyl, alkenyl and alkynyl portions are either straight or branched
chains that contain from 1 up to about 10 carbon atoms, and the aryl portions
contain from about 4 to about 14 carbons, except the R? is not halide,
pseudohalide or higher alkyl; or,

{in R' and R? together form -(CH,},, where n is 3 to 6; or,

{iiit R' and R? together form 1,3-butadienyl; and
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X is S, O or NR" in which R contains up to.abou.t 30 carbon atoms,
preferably 1 to 10, more preferably 1 to 6 and is selected from hydrogen, alkyl,
alkenyl, alkynyl, aryl, alkylaryl, heterocyclyl, aralkyl, aralkoxy, cycloalkyt, |
cycloalkenyi, cycloalkynyl, C{O)R' and S{O},R'® in which n is 0-2; R" is
hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylaryl, heterocyclyl, aralkyl, aralkoxy,
cycloalkyl, cycloalkenyl, cycloalkynyl; R'' and R' are unsubstituted or are
substituted with one or more substituents each selected independently from Z,
which is hydrogen, halide, pseudohalide, alkyl, alkoxy, alkenyl, alkynyl, aryl,
heterocyclyl, aralkyl, aralkoxy, cycloalkyl, cycloalkenyl, cycloalkynyl, OH, CN,
CIOIR'S, CO,R™, SH, S(0),R'® in which n is 0-2, NHOH, NR*?R'¢, NO,, N;, OR'S,
R™2NCOR'® and CONR'R'®; R'¢ is hydrogen, alkyl, alkenyl, alkynyl, aryl,
alkylaryl, heterocyclyl, aralkyl, aralkoxy, cycloalkyl, cycloalkenyl or cycloalkynyl;
R'?, which is selected independently from R'! and Z, is selected from hydrogen,
alkyl, alkenyl, alkynyl, aryl, alkylaryl, heterocyclyl, aralkyl, aralkoxy, cycloalkyl,
cycloalkenyl, cycloalkyny!, C{OIR'” and S{O},R'” in which n is 0-2; and R" is
hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylaryl, heterocyclyl, aralkyl, aralkoxy,
cycloatkyl, cycloalkenyl or cycloalkynyl; each of R'', R'?, R' and R'¢ rtay be fur-
ther substituted with the any of the groups set forth for Z, and R'! is preferably
hydrogen, aryl, such as phenyl or alkyl phenyl, loweralkyl; and

R%, R® and R'®, which each contain hydrogen or up to about 50 carbon atoms,
generally up to about 30, more generally 20 or fewer, are each independently
selected as described above, and more preferably from (i} or {ii} as follows:

{iy R® and R'° are selected from hydrogen, halide, pseudbhalide, alkyl,
alkoxy, alkenyl, alkynyl, aryl, aryloxy, heterocyclyl, aralkyl, aralkoxy,
cycloalkyl, cycloalkenyl, cycloalkynyl, OH, CN, C(OIR'®, (OACICH=CHR'®,
CO,R™, SH, (CH,),C{O}CH,),R'®, (CH,}{CH=CH),(CH,) R"®,

{CH,),C{ONCH = CH)(CH,) R'®, (CH,){CH=CH},CIO}CH,}R",

(CH,),NH(CH = CH),[CH,),R"®, C=N{OHHCH,)R*®, {CH,){CH = CH} ,NH(CH,) R'®,
{CH,} C{OINHICH,) R*®, C{ONCH,) NH(CH,) R'®, {CH,},NH{CH,) R, (CH,}R'®,
S(0),R'® in which mis 0-2, s, n and r are each independently O to 6, preferably
0-3, HNOH, NR'R'®, NO,, N,, OR'®, R**NCOR'® and CONR'R'S, in which R is
selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylaryl, alkoxy, aryloxy,
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heterocyclyl, aralkyl, aralkoxy, cycloalkyt, cycloélkenyl, cycloalkynyl, C{OIR%,
S{0),R% in which n is 0-2; and R™ and R?° are independently selected from
hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl, alkylaryl, heterocyclyl, alkoxy,
aryloxy, aralkyl, aralkoxy, cycloalkyl, cycloalkenyl or cycloalkynyl;

R® is selected from C(O)R'®, (OAC)CH=CHR'®, CO,R",
(CH,),CIOHCH,} R, (CH,}{CH =CH),(CH,} R, {CH,),C(OHCH = CH) {CH,} R*®¢,
{CH,),(CH=CH),C(ONCH,) R'®, (CH,) NH(CH = CH)s(CHz),,_R‘_e, C=N(OH}(CH,),R,
{CH,J (CH =CH) ,NH(CH,},R"®, {CH,) CIOINH(CH,} R'®, é(-O)(CHz),NH(CH,),,R‘S,
{CH,) NH{CH,} ,R™®, {CH,}R'®, in which m is 0-2, s, n and r are each
independently O to 6, preferably 0-3, in which R™ is aryl, preferably phenyl,
with the proviso that, if R® is {CH,},C{O}NH(CH,},R'®, C(O)(CH,},NH{CH,} R'®,
{CH,),NH{CH,}R'®, {CH,),R, particularly if r is O and/or n is O, and R is aryl,
particularly phenyl, then R’ must have two or more substituents, with
preferably at least one ortho substituent;

| where any of the groups set forth for R, R? and R'° are unsubstituted or
substituted with any substituents set forth for Z, which is hydrogen, halide,
pseudohalide, alkyl, alkoxy, alkenyl, alkynyl, aryl, aryloxy, heterocyclyl, aralky!,
aralkoxy, cycloalkyl, cycloalkényl, cycloalkynyl, OH, CN, C{O)R?, CO,R?", SH,
${0},R*' in which n is 0-2, NHOH, NR?2R?", NO,, N,, OR?', R2NCOR?' and
CONR*R?*'; R* is selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylaryl,
heterocyclyl, aralkyl, alkoxy, aratkoxy, cycloalkyl, cycloalkenyl, cycloalkynyl,
C{O)JR* and S{O},R* in which n is 0-2; and R?' and R are independently
selected from hydrogen, alkyl, alkenyl, alkynyi, aryl, alkylaryl, heterocyclyl,
aralkyl, aralkoxy, cycloalkyl, cycloalkenyl or cycloalkynyl; or

(i} any two of R?, R® and R form an aryl, aromatic ring,

heteroaromatic ring, carbocyclic or heterocyclic ring, which is saturated or
unsaturated, containing from about 3 to about 16 members, preferably 3 to
about 10 members, more preferably 5 to 7 members that is substituted with
one or more substituents, each substituent being independently selected from Z;
the other of R%, R® and R'® is selected as from the groups set forth for R® and

R' in (i); and the heteroatoms are NR'!, O, or S, with the proviso that Ar? is not
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B-halo-3-loweralkylbenzo(blthienyl, 5-halo-3—ioweralkvlber.\zo[b]furvl, 5-halo-3-
loweralkytbenzo[blpyrrolyl.

In these embodiments, Ar? is, thus, represented by the formulae ﬂVA
and 1VB):

R{o R‘o Rﬂ
4 3 4 3
B
R™ >y R™ Ny
A B

that can be substituted at any or all positions or is an analog of compounds of
formula {IV) in which the substituents form fused aromatic, aliphatic or
heterocyclic rings; and in which X is NR"', O, or S, and R'!, which is hydrogen
or contains up to about 30 carbon atoms, preferably 1 to 10, more preferably 1
to 6, and is selected as defined above. R®, R®, R' are selected as described
above.

in the embodiments provided herein, when R®, R® and R' are selected as
in (i), above, R® is preferably selected from among (CH,},C(O}{CH,} R"®,
{CH,) NH(CH,)}, R, (CH,}NHICH,),R"®, (CH,){CH=CH),(CH,) R,
(CH,),C{O){CH = CH},{CH,),R"®, (CH,) {CH =CH),C{O}{CH,} R,
(CH,) {CH = CH),NH(CH,} R*®, C=N{OH){CH,) R, {CH,),C{OINH{CH,} R®,
C(O)(CH,)},NH{CH,} B8, {CH,),NH(CH = CH)(CH,},R'®, (CH,),CIOINH{CH,}R",
{CH,} NH(CH,),R™, {CH,)R™®, with the proviso that if R® is
(CH,),CIOINH(CH,) R*®, {CH,),CIOINH{CH,) R'®, or (CH,},R™®, and R'® is phenyl,
the phenyl group is substituted at least two positions, and preferably, at least
one of those positions is ortho.

in preferred of these compounds, R'®is aryl or heteroaryl, preferably
having 5 or 6 members in the ring, more preferably phenyl or pyrimidinyl, most
preferably phenyl. R® and R'® are preferably hydrogen, halide, loweralkyl, or
halo loweralkyl

The more preferred compounds provided herein are compounds in which
the alkyl, alkynyl and alkenyl portions are straight or branched chains, acyclic or

cyclic, and have from about 1 up to about 10 carbons; in certain of the more
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preferred embodiments they have from 1-6 carbons, and they can have fewer
than 6 carbons. The aryl, homocyclic and heterocyclic groups can have from 3
to 16, generally, 3-7, more often 5-7 members in the rings, and may be single
or fused rings. The ring size and carbon chain length are selected such that the
resulting molecule exhibits activity as an endothelin antagonist or agonist as

evidenced by in vitro or in vivo tests, particularly the tests exemplified herein.

In any of the above preferred embodiments: R' and R? are preferably
selected independently from alkyl, lower alkenyl, lower alkynyl, lower haloalkyt,
halide, pseudohalide and H, except that R? is not halide or pseudohalide, and in
preferred embodiments is also not higher alkyll.._

In preferred embodiments: X is S, 0,-Ni?" in which R"! is aryl, hydrogen,
or loweralkyl, preferably, a substituted or unsubstituted aryl, particularly phenyl,
preferably unsubstituted or substituted with loweralkyl or halogen hydrogen or
loweralkyl; R' is hydrogen, halide, pseudohalide, loweralkyl or lower haloalkyl,
mosf preferably halide; R? is hydrogen, loweralkyl or lower hatoalkyl.

The aryl groups are unsubstituted or is substituted with groups such as
alkyl, alkoxy, alkoxyalkyl, halogen, alkylenedioxy, particularly methylenedioxy,
amino, nitro and other such groups. The alkyl substituents are preferably
loweralkyl, more preferably containing 1-3 carbons.

tn more preferred embodiments, two of R® and R'° are hydrogen, halide
or loweralkyl and R® is C(O}NHR'® or C{O)CH,R'® in which R'® is a phenyl group
that is substituted at least two positions, most preferably at least one '
substituent at the ortho position and also 3,4 or 4,5 alkylenedioxy substituents.

In more preferred of these embodiments X is S.

in all erﬁbodiments, R' is preferably halide, H, CH, or C,H;, and R?is H,
CH,, C,H,, C,F; or CF;. In yet more preferred embodiments, R' preferably Br, CI
or CHy; R?is H, CH,, C,H,, or CF,.

In other embodiments two of R, R® and R'® form a ring so that Ar? is
benzo[blthienyl, benzolblfuryl, or indolyl, with the proviso that there is one or
more substituents and they are other than 5-halo and 3-loweralkyl, and the
other of R%, R? and R is selected from aryl, (CH,},R'®, C[OIR'®, CO,R'®, NR'®R'®,
SH, S{0), R in which n is 0-2, HNOH, NO,, N,, OR', R'*’NCOR'® and
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CONR'R'". Ar? may be further substituted with any of tt;e groups set forth for
R®, R® and R'°, and are preferably selected from among alkyl, atkoxy,
alkoxyalkyl, aryl, alkylaryl, aminoatkyl, arylamino, aryl-substituted amino, énd
NR'.

In embodiments in which ET, antagonists are desired, it is preferred that
R® and R'° are H or loweralkyl and R® includes heterocyclic or aromatic ting of
preferably from 3 to 14, more preferably, 5 to 7, members in the ring. in
particular, if X is S, R® and R' are H or loweralkyl, and R?, includes an aryl
group, particularly a substituted phenyl, such as a 2-loweralkyl substituent. The
aryl portion is substituted with groups such as alkyl, atkoxy, alkoxyalkyl,
halogen, alkylenedioxy, particularly methylenedioxy, amino, nitro and other such
groups. The alky! substituents are preferably loweralkyt, more preferably
containing 1-3 carbons.

If X is NR", then R" is aryl, particularly unsubstituted phenyl or
substituted phenyl, such as isopropylphenyl.

Other preferred compounds, which are ETy active, are those in which Ar?
has formula (VB in which R® is aryl or Z-substituted aryl, particularly phenyl, and
Z is loweralkyl or loweralkoxy. '

In all embodiments of all of the compounds herein R' is preferably halide
or loweralkyl, most preferably Br, and the compounds are, with reference to
formulae 1V, 2- or 3-sulfonamides, particularly thiophene sulfonamides. In
certain embodiments provided herein, Ar? is a benzolblthienyl, benzo[blfuryl or
indolyl {benzo[blpyrrolyl) group and the compounds provided herein are prefera-
bly benzo[bithienyl-, benzo[blfuryl- or indolyisulfonamides. Benzo(blthienyl,
benzofblfuryl and indolyl 2- or 3-sulfonamides are among the compounds
preferred herein. The benzolblthienyl, benzolblfuryl and indolyl 2- or 3-sulfona-
mides provided herein are selected with the proviso that the benzene group has
at least one substituent and that substituent is other than 5-halo and 3-
loweralkyl.

Compounds of particular interest include salts, particularly sodium salts,
of formula i in which Ar? is a phenyl-, benzothienyl, benzofuryl or indoly!

{benzopyrrolyll group or in which Ar? is a substituted phenylaminocarbonyl-
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thienyl, substituted phenylaminocarbonylfuryl, substituted aminocarbonyipyrroly!
group in which there are at least two substituents or Ar? is phenylacetyithienvyl,
phenylacetylfuryl, or phenylacetylpyrrolyl, or is an acetoxystyrylthienyt,
acetoxystyrylfuryl or acetoxystyrylpyrrolyl group.

The most preferred compounds provided herein are the salts of the
compounds that have an ICg, for ET, receptors in the assays exemplified herein
less than 0.1 M, more preferably less than 0.01 uM, and more preferably less
than 0.001 (see, e.q., Table 1 for representative experimental results}, when
measured at 4° C, as described in the Examples. When measured at 24° C, the
IC4, concentrations are somewhat higher {2- to 10-fold; see, Table 1 for some

comparative values).

Among the preferred compounds of interest herein are the salts of those
in which Ar? has formula VI:

in which M is (CH,),,C(OHCH,),, (CH,},,C{OJNH(CH,),, (CH,}(CH=CHKCH,),,
{CH,} C{ONCH)NH(CH,},, (CH,}, (CH=CH}(CH,},, C=N(OH}CH,),,
(CHz)mC{O)(CH=CH)5NH(CH,),. CH{OH}CH,),, CH{CH,)C{O}CH,),,
CH{CH,)CIO}(CH,)(CH=CHH{CH,},, (CH,),. (CH,),0, C(0)O, in which m,s and r
are each independently O to 6, preferably O to 3, more preferably M is
{CH,),.C{OMCH,),, (CH,},C(OINH(CH,),, (CH,)(CH=CH)}(CH,),,
{CH,},,CIONCH,) NH(CH,},, (CH,}(CH=CHHCH,},, C=N{OH}XCH,),,
CH{OH}CHy,)},, {CH,},. {CH,}0, C(0)O;

R*, R*%, R*, R* and R* are each independently selected from
(i) or {ii) as follows:

{it R¥, R®2, R, R* and R* are each independently selected from
among H, OH, NHR*¢, CONR*R* , NO,, cyano, halide, pseudohalide, alkyl,
alkenyli, alkynyl, aryl, arylalkyl, heteroaryl, alkoxy, alkylamino, alkylthio,
haloalkyl, alkylsulfinyl, alkylsulfonyl, alkoxycarbonyl, alkylcarbonyl, alkenylthio,
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alkenylamino, alkenyloxy, alkenyl sulfinyl, alkenylsulfonyl,‘aikoxycarbonyl,
arytaminocarbonyl, alkylaminocarbonyl, aminocarbonyl, {alkyi-
aminocarbonylialkyl, carboxyl, carboxvyalkyl, carboxyalkenyl, alkylsulfonylamino-
alkyl, cyanoalkyl, acetyl, acetoxyalky!, hydroxyalkyl, alkyoxyalkoxy,
hydroxyalkyl, (acetoxyjalkoxy, {hydroxylalkoxy and formyl; or

i) at least two of R*, R%2, R, R and R%®, which substitute

adjacent carbons on the ring, together form alkylenedioxy, alkylenethioxyoxy or

“alkylenedithioxy (i.e. —O0-(CH,),-O-, —S-{CH,},-0-, —S-{CH,},-S-, where n is 1

1o 4, preferably 1 or 2,} which is unsubstituted or substituted by replacing one
or more hydrogens with halide, loweralkyl, loweralkoxy or halo loweralkyl, and
the others of RY, R, R, R* and R*® are selected as in (i}; and

R® and R are each independently selected from hydrogen, alkyl,
alkenyl, alkynyl, aryl, haloalkyl alkylaryl, heterocyclyl, arylalkyl, arylalkoxy,
alkoxy, aryloxy, cycloalkyl, cycloalkenyl and cycloalkynyl, and is preferably
hydrogen, loweralkyl, loweralkoxy and lowerhaloalky!, with the proviso that
when M is {CH,} ,CIOINH(CH,),, then at least two of R*, R¥, R¥, B3 and R*
are not hydrogen. B

M is most preferably selected from
H
!
Y.\ \]/ N ~ \"/0 <
o ' o and o .

In general, however, in all of these compounds in which Ar® has formula
V or VI or in which R® includes an aryl group, regardless of the selection of M,it
is preferred that the ary! substituent have more than one substituent or at least
one substituent in the ortho position. Aryl is preferably phenyl that is preferably
substituted at the ortho position and, more preferably at least one additional
position, particularly 4 and 6, or adjacent positions, such as 3,4 or 4,5 when
the substituents are linked to form an alkylenedioxy (or analog thereof in which

one or both oxygens is{are} replaced with S.
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In all compounds, at least one of R*' and R* is other than hydrogen.
In more preferred compounds, M is C{O}CH,, C{OINH, —CH=CH—,
CH,CH,C{O)}CH},, CH,CHC(OICH,, and most preferably has formula VIi:

I l R31
« W « Raz
I
OR:fs # R“
R:u

in which W is CH, or NH.

M is even more preferably selected from among:
H
I
\\I‘/\ \I(N\ \ﬂ/O\ \/\
o o " o ' .

~ ¢ ~ Y\ \K\ RN
. « and “/{. -
N * 9} R R OH
~oR* \ll/

0

in which R* is preferably hydrogen, alkyl, atkoxy, alkoxyalkyl, haloalkyl, and
more preferably loweralkyl, loweralkoxy, or halo loweralkyl, and is more

preferably hydrogen or loweralkyl, particularly methyi or ethyl, and is most
preferably hydrogen.

M is most preferably;
H .
|
YL
0 . o and 0 .

in preferred compounds R*, R¥, R®3, R and R are selected from (i} or
{ii):

(i B¥, R*, R, R* and R are each independently selected from
loweralkyl, haloloweralkyl, phenyl, alkoxy, loweralkylsulfonylaminoloweralkyl,
cyanoloweralkyl, acetyl, loweralkoxycarbonyl, cyano, OH, acetoxyloweralkyl,

hydroxy loweralkyl, acetoxy loweralkoxy or loweralkoxycarbonyl; or
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i} R*® and R* or R* and R™ form alkylenedioxy, preferably
methylenedioxy, and the others of R%', R®, R*, R¥ and R*® are selected as in
fi. |

In preferred embodiments, R*', R*, R are other then hydrogen and are
preferably loweralkyl or lower alkoxy, or R®' or R¥ is other than hydrogen,
preferably foweralkyi or lower alkoxy, and R* and R* or R* and R* form
methylenedioxy.

In all embodiments, preferred substituents also can be determined by
reference to Table 1, which sets forth exemplary compounds. Preferred
compounds are those of Table 1 that have the highest activities, and preferred

substituents are those on the compounds with the highest activities.

TABLE 1

COMPOUND ET, (M} ET, (uV)’
N-{4-bromo-3-methyl-5-isoxazolyl)-5-bromothio- 0.314 2.26
phene-2-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-5-({2’-thienylithio- 5.1 0.363
phene-2-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyt}-3-phenoxythio- 0.103 3.46
phene-2-sulfonamide
N-{3,4-dimethyl-5-isoxazolylibenzofuran-2-sulfona- 5.22 38.4
mide
N-{3,4-dimethyl-5-isoxazolyl}furan-2-sulfonamide 3.13 ' -
N-{4-bromo-3-methyl-5-isoxazolyl}-6-phenylfuran-2- 0.857 2.43
sulfonamide
N-{4-bromo-3-methyl-B-isoxazolylifuran-2-sulfona- 0.75 88.1
mide
N-{4-bromo-3-methyl-5-isoxazolyl}-2,5- 0.46 36.5
dimethylfuran-3-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-5-(phenthio}furan- 5.0 7.0
2-sulfonamide
N-(4-Bromo-3-méthyi'-5-isoxazdly|)-1 ~{phenylipyrrole- 18.1 8.7
2-sulfonamide
N-{4-Bromo-3-methyl-5-isoxazolyl}-1-(4'- 11.4 0.166
isopropylphenylipyrrole-2-sulfonamide
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COMPOUND ET, M) | ET, (pM)’
N-{4-Bromo-3-methyl-5-isoxazolyl} 1-{4°- 0.838 0.211
isopropylphenyl)pyrrole-3-sulfonamide
{4-bromo-3-methyl-5-isoxazolyl}-1-(4'- 9.17 7.84
biphenyllpyrrole-2-sulfonamide |
N-(4-bromo-3-methyl-5-isoxazolyl}2-thiophenesulfon- | 0.085:+0.07 27.7+15.0
amide
N-{4-bromo-5-methyl-3-isoxazolylithiophene-2-sul- _o.2n 27.3

{| fonamide
N-{4-bromo-3-methyl-5-isoxazolyl)thiophene-3-sul- 0.135 23.4
fonamide
5-(3-isoxazolyl}-N-{3-methyl-5-isoxazolyl}-2-thio- 5.6 6.7
phenesulfonamide
N-{4-Bromo-3-methyt-5-isoxazolyl)-5-{2-pyridyl)thio- 3.84 2.70
phene-2-sulfonamide

I N-(4-Broho-3-methyl-5-isoxazolyi)-4,5-dibromothio- 0.281 2.58
phene-2-sulfonamide
N-{4-Bromo-3-methyl-5-isoxazolyl}-5-chloro-3- 0.96 1.63
methylbenzo(blthiophene-2-sulfonamide
N-{4-Bromo-3-methyl-5-isoxazoiyl)-5-(4- 0.311 2.57
chlorobenzamidomethylithiophene-2-sulfonamide
N-{4-Bromo-3-methyl-5-isoxazolyl}-4- 0.383 -
benzenesulfonylthiophene-2-sulfonamide
4-bromo-5-chioro-N-(4-Bromo-3-methyl-5- 0.359 2.67

I isoxazolyli-thiophene-2-sulfonamide
N-{4-Bromo-3-methyl-5-isoxazolyl}j-2,5-dimethylthio- 0.0956 7.8
phene-3-sulfonamide

“ N-{4-Bromo-3-methyl-5-isoxazolyl)-4,5-dichlorothio- ~0.45 -4.9
phene-2-sulfonamide
N-{4-Bromo-3-methyl-5-isoxazolyl)-4-bromo-2,5- ~0.28 10.4
dichlorothiophene-3-sulfonamide
N-{4-Bromo-3-methyl-5-isoxazolyl}-2,5-dichlorothio- ~0.39 2.62
phene-3-sulfonamide

| |3 -
N-{4-Bromo-3-methyl-5-isoxazoly!}-5-{3-[ 1-methyl-5- ~6.7 ~0.36
(trifluoromethyl)pyrazolyl] }thiophene-2-sulfonamide
N-{4-Bromo-3-methyl-5-isoxazolyl}-5- 0.570 0.333

benzenesulfonylthiophene-2-sulfonamide
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COMPOUND

ET, (M)’

ET, (M)’

N-(4-bromo-3-methyl-5-isoxazolyl}-2-
{carbomethoxy)thiophene-3-sulfonamide

0.0208

98.1

N-{3,4-dimethyl-5-isoxazolyl-5-phenyithiophen-2-sul-
fonamide

2.55

1.29

N-{4-bromo-3-methyl-5-isoxazolyi}-2-{N-
phenylaminocarbonyl}thiophene-3-sulfonamide

0.0054

18.8

N-{4-bromo-5-methyl-3-isoxazolyl}-2-(N-
phenylaminocarbonyl)thiophene-3-sulfonamide

N-{4-chloro-3-methyl-5-isoxazotyl}-2-{N-
phenylaminocarbonylithiophene-3-sulfonamide

N-(3,4-dimethyl-5-isoxazolyl}-2-{carboxyl)thiophene-
3-sulfonamide

2.64

> ~100

N-~{4-chloro-3-methyl-5-isoxazolyl)}-2-
{carbomethoxy)thiophene-3-sulfonamide

N-{3,4-dimethyi-5-isoxazolyl}-2-(N-
phenylaminocarbonyljthiophene-3-sulfonamide

0.0182

~170

N-{3,4-dimethyl-56-isoxazolyl}-2-{carbomethoxylthio-
phene-3-sulfonamide

0.367

N-{4-Bromo-3-methyl-5-isoxazolyl)-2-{carboxylithio-
phene-3-sulfonamide

N-{4-Bromo-3-methyl-5-isoxazolyl}-2-[N-({4-
methoxyphenyllaminocarbonyijthiophene-3-sulfona-
mide

0.002

N-{4-Bromo-3-methyl-5-isoxazolyl}-2-[N-({3-
methoxyphenyliaminocarbonyiithiophene-3-sulfona-
mide

0.003

5.86

N-{4-Bromo-3-methyl-5-isoxazolyl)-2-|N-{2-
methoxyphenyflaminocarbonytjthiophene-3-suifona-
mide :

0.0116

13.2

N-{4-Bromo-3-methyl-5-isoxazolyl}-2-(N-
benzyiaminocarbonyl)thiophene-3-sulfonamide

0.013

12.7

N-{4-Bromo-3-methyi-5-isoxazolyl}-2-{N-{4~
ethylphenyliaminocarbonyfjthiophene-3-sulfonamide

0.0016

0.849

N-{4-Bromo-3-methyl-5-isoxazolyl)-2-IN-{4-
biphenyllaminocarbonylithiophene-3-sutfonamide

0.0376

0.912

N-{3,4-dimethyl-5-isoxazolyl}-3-methoxythiophene-2-
sulfonamide

2.5

45.%5
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COMPOUND

ET, (M)’

ET, (uM)’

N-{4-bromo-3-methyl-5-isoxazolyl}-5-{4-
ethytphenylithiophene-2-sulfonamide

3.23

0.0855

N-{4-bromo-3-methyl-5-isoxazolyl)-3-phenylthio-
phene-2-sulfonamide

0.0547

11.1

] N-(4-bromo-3-methyl-5-isoxazolyl}-4-phenylthio-
phene-2-sulfonamide

0.224

1.17

N—(3,4—dimethyl-5-isbxazolynbenzolb |thiophene-2-
suifonamide

7.22

N-{4-bromo-3-methyl-5-isoxazolyl}-2-phenylthio-
phene-3-sulfonamide

N-{(4-chloro-3-methyl-5-isoxazolyl}-2-{N-
phenylaminocarbonylithiophene-3-sulfonamide

N-(4-bromo-3-methyl-5-isoxazolyl)-5-benzyithio-
phene-2-sulfonamide

N-{4-chloro-3-methyl-5-isoxazolyl}-2-carboxythio-
phene-3-sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl}-5-(4'-
isopropylphenyllithiophene-2-sulfonamide

1.6

0.3

N-(4tbromo—3-methyl—5-isoxazolyi)-4-(4'-
isopropylphenyl)jthiophene-2-sulfonamide

5.5

1.3

N-{4-bromo-3-methyl-5-isoxazolyl}-5-{4°-
propylphenyl)}thiophene-2-sulfonamide

5.6

0.51

N-{4-bromo-3-methyl-5-isoxazolyl}-2-{-{4-tolulyi-

<0.01"

1.67"°

N-(4-bromo-3-methyl-5-isoxazolyl)- 2-[N-{4-
isopropylphenyliaminocarbonyllthiophene-3-sulfona-
mide

Fminocarbonyllthiophene—3-sulfonamide

<0.01™"

1.13"

N-{4-bromo-3-methyl-5-isoxazolyl}-2-(4-t-
butylphenyl}aminocarbonylthiophene-3-sulfonamide

0.0117°

2.82°°

N-{4-bromo-3-methyl-5-isoxazolyl}-2-(4-
butylphenyllaminocarbonylthiophene-3-sutfonamide

0.044""

2.847

fl N-(4-bromo-3-methyl-5-isoxazolyl}-2-|N-{4-sec-
butylphenyl)aminocarbonyl|thiophene-3-sulfonamide

~0.008"

1.76™

N-{3,4-dimethyl-5-isoxazolyl}-2-methylbenzo[blthio-
phene-3-sulfonamide

0.167

16.6

N-(4-bromo-3-methyl-5-isoxazolyl}-2-
|| methylbenzolblithiophene-3-sulfonamide

0.0486

3.5
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COMPOUND ET, WMy ET, (M)
N-{4-bromo-3-methyl-5-isoxazolyl)-2- 0.0067 5.13
ethylbenzo[b]thiophene-3-sulfonamide
N—(4-bromo-3-methyl-5-isoxazolyl)-Z-no 0.0182 ~1
benzylbenzo[b]thiophene-3-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-2- 0.0226 ~3
butylbenzo[blthiophene-3-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-2-i- 0.005 5.7
propylibenzo{blthiophene-3-sulfonamide 0.03' 10.7¢
N-{4-bromo-3-methyl-5-isoxazolyl)-2-n- 0.024 7.95
propylbenzo[bjthiophene-3-sulfonamide 0.074' 16.6'
N-{4-bromo-3-methyl-5-isoxazolyl}-2-{4- ' 0.048" 1.1
ethylbenzyljbenzo(blthiophene-3-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl)-2-{3,4- 0.0015:0.0014 | 0.324+0.78
{methylenedioxy)benzyllbenzolbjthiophene-3-suifon- | 0.0074+0.0011° 0.939%0.262"
amide
N-(4-bromo-3-methyl-5-isoxazolyl}-2-{3,4,5- 0.013' 1.2¢
trimethoxybenzyli-benzolb}-thiophene-3-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl})-2-ethyl-5- 1.89£0.431" | 54.3x2.6'
methylbenzo(blthiophene-3-sulfonamide
N-{4-chloro-3-methyl-5-isoxazolyl}-2-[{3,4-methy- 0.011£0.005' | 0.936:x0.095'
lenedioxylbenzyllbenzo{blthiophene-3-sulfonamide
N-{4-bromo-3-methyl-5-isoxazoliyl)-2-{3,4-dimethoxy- | 0.021+0.017" | 2.94+1.32"
benzylibenzolblthiophene-3-sulfonamide

N-{4-bromo-3-methyl- 5-:soxazolvl)~5-(benzo[blthien- 16’ 0.80"
2-ylithiophene-2- sulfonamide
N-{4-bromo-3-methyi-5-isoxazolyl}-2-(4- 0.051' 1.5'
methoxybenzyl}benzo[blthiophene-3-sulfonamide
N-{4-bromo-3-methyl-5-isoxozolyl}-2-{2- 0.19' 2.2
methoxybenzyli-benzolb]thiophene-3-sulfonamide
N-{3,4-dimethyi-b-isoxazolyl}-2-(4- 0.21! 4.7
chiorobenzylibenzo[blthiophene-3-suifonamide
N-{4-chloro-3-methy|-5-isoxazolyl}-2-{4- 0.041! 1.8
dimethylaminobenzylibenzofblthiophene-3-sulfona- 0.014 0.477
mide
N-{4-chioro-3-methyl-5-isoxazolyl)-2- 0.15' 22!

ethylbenzol{blfuran-3-sulfonamide
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{{methyl}phenylaminocarbonylithiophene-3-sulfona-
mide

COMPOUND ET, (uM) ET, (M)’
N-{4-chioro-3-methyl-5-isoxazolyl}-2-phenylben- 0.932¢ 46.8'
zofb|thiophene sulfonamide
N-{4-chloro-3-methyi-5-isoxazolyl}-6-methoxy-2- ~ 2 2.39"
13,4-(methylenedioxyibenzyllbenzolblthiophene-3-
sulfonamide :
N-{4-chloro-5-methyl-3-isoxazolyl}-2-|3,4-{methylene- 0.0055' 0.364"
dioxylbenzyl|benzolblthiophene-3-sulfonamide
N-{4-chloro-3-methyl-5-isoxazolyl}-2- 0.631 53.2

| methoxycarbonylthiophene-3-sulfonamide
N-{4-bromo-3-methyl-5-isoxazotyl)-4-{4- 0.962' 0.435'
propyiphenyl)thiophene-2-sulfonamide
N-(4-bromo-3-methyl-5-isoxazolyl)-3- 0.0801" 3.68'
{phenylthio)thiophene-2-sulfonamide
N-(3,4-dimethyl-5-isoxazolyl}}-3- 0.163 >100
{phenylaminocarbonyl}thiophene-2-sulfonamide
N-{4-chloro-3-methyl-5-isoxazolyl)-2-[{4-tolyl)amino- 0.00116 2.93

f carbonyl|thiophene-3-sulfonamide 0.0105" 14
N-{4-bromo-3-methyl-5-isoxazolyl)-5-(4- 8.69 0.363
methoxyphenyl)thiophene-2-sulfonamide 26.3' 2.4
N-{4-bromo-3-methyi-5-isoxazolyl}-5-{3- 3.26 0.776
methoxyphenyljthiophene-2-sulfonamide 23.4' 4.7
N-({4-bromo-3-methyl-5-isoxazolyl)-5-(3-thienyl)thio- 4.49 0.380
phene-2-sulfonamide
N-(4-bromo-3-methyl-5-isoxazolyl)-3-methylthio- 0.651 7.15
phene-2-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-3-{phenethyl}thio- 0.16 10.77.
phene-2-sulfonamide 0.67¢6" 372.2
N-t4-bromo-3-methyi-5-isoxazolyl}-4-{ phenethyl)thio- 6.64 3.97
phene-2-sulfonamide
N-(3,4-dimethyl-5-isoxazolyl}-2-[ (4-methylphenyl)- 0.00336 11.3
aminocarbonyltithiophene-3-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-2,5-dimethyl-4- 1.40 ~100
phenylthiophene-3-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-2- 0.188 16.0
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COMPOUND ET, (MY ETg (4}’
N-{4-bromo-3-methyl-5-isoxazolyl}-2-la- 0.337 9.37
hydroxybenzylithiophene-3-sulfonamide
N-{4-bromo-5-methyl-3-isoxazolyl)-5-(4- 7.10 0.3593
methylphenylithiophene-2-sulfonamide 15.8' 0.25!
N-(4-bromo-3-methyl-5-isoxazolyl}-5-phenyithio- 3.63 0.417
phene-2-sulfonamide 36.6' 2.4'

Il N-{4-bromo-3-methyl-5-isoxazolyl}-5-[4- 6.39 0.0835
{trifluoromethyl}phenylithiophene-2-sutfonamide 6.31! .282!
N,N’-bis{3-{{4-bromo-3-methy!-5- 0.0692 0.290
isoxazolyllaminosulfonyi)thien-2-yl} urea 0.295' 1.19°
N-[4-bromo-3-methyl-5-isoxazolyl}-2- 0.180 441
{hydroxymethylithiophene-3- sulfonamide 1.651 -
N-{4-bromo-3-methyl-5-isoxazolyl}-5-{2- 3.46 0.529
formylphenyf}thiophene-3-sulfonamide 12.31' 1.28+0,71*

i N, N’-bis{3-[3,4-dimethyl-5- 1.01+£1.03 3.7x2.7
isoxazolyllaminosutfonylithien-2-yl}urea 2.7 5.9'
N-{3,4-dimethyi-5-isoxazolyl})-2-[{3- 0.214 5.34
methoxyanilino}methyllthiophene-3- sulfonamide 0.933! 7.7

i N-{4-bromo-3-methyi-5-isoxazolyl}-5-{3- 0.537 1.07
aminophenylithiophene-2-sulfonamide 1.44° 2.63°
N-{4-bromo-3-methyl-5-isoxazolyl}-5-[3,5- 0.794 12.0
bis{triflouromethyliphenytithiophene-2-sulfonamide 5.9! 15.5°
N-{4-bromo-3-methyl-5-isoxazolyl}-5-{3,3- 112 24.0
dimethylbutyn-1-yiithiophene-2-sulfonamide 7.24" 35.5°
N-{4-bromo-3-methyl-5-isoxazolyl}-5-(2- 0.381 1.097
methoxyphenylithiophene-2- sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-5-{2-tolylithio- 0.432 0.313
phene-2-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-2-1{3- 0.062' >100°
carboxyphenyllaminocarbonyl]thiophene-3-suifona-
mide
N-{4-bromo-3-methyl-5-isoxazolyl}-2-(2- 0.21! 20°
carboyxyiphenyllaminocarbonyll-thiophene-3-sulfon-
amide
N-(4-br6mo-3-methyl-5-isoxazolyl)-2- 0.84' >100"

{aminocarbonylithicphene-3-sulfonamide
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COMPOUND ET, MY | ETg (i)
N-{4-bromo-3-methyl-5-isoxazolyl}-2-[(5-

dimethylamino-1-naphthylisulfonyl- 0.97' 3.9
aminocarbonyl]thiophene-3-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl)-5-(5-methyi-2- 171 0.21!
thienyljthiophene-2-suffonamide

N-{4-bromo-3-methyl-b-isoxazotyi}-2-{{3,4- 0.017! 9.8
methylenedioxyphenyliaminocarbonyllthiophene-3-

sulfonamide

N—(4-bromo—3-methyl-5-isoJéazolvl)-z-{(3,4- 0.0073! 6.0'
methylenedioxy)phenoxycarbonyllthiophene-3-sulfon-

amide

N-{4-bromo-3-methyl-5-isoxazolyl}-3-{{3,4- 0.50! 79
methylenedioxyiphenyllthiophene-2-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-3-[{3,4- 8.1! 3.27
methylenedioxy)benzyllthiophene-2-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl)-3-benzylthio- 1.6 39!
phene-2-sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl}-5-{3-tolyllthio- 16! 4.2!
phene-2-sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl}-2-[{3,4- 0.27! 7.7
methylenedioxy)benzylithiophene-3-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-2-{{3,4- 2.0 15'
methylenedioxy)benzoyllthiophene-3-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl)-2-{{2- 0.013! 38!
hydroxyphenyllaminocarbonylithiophene-3-sulfona-

mide -

N-{3,4-dimenthyl-5-isoxazolyl}-2-{3,4- 6.1' > ~50!
{methylenedioxylphenoxycarbonyljthiophene-3-sul-

fonamide

N-{4-bromo-3-methyl-5-isoxazolyl}-5-{b-ethylthien-2- 24! 7.7
ylithiophene-2- sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl}-2-1{3,4- 0.089! 37
methylenedioxy)benzoyllaminocarbonyllthiophene-3-

sulfonamide

N-{4-chloro-3-methyl-5-isoxazolyl}-2-{3,4- 0.0065' 7.4°

{methylenedioxylphenoxycarbonyl]thiophene-3-sul-
fonamide
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COMPOUND ET, M) | ET, (V)
N-(4-bromo-3-methyl-B-isoxazolyl}-5-{1- 29' 5.6'
pentynylithiophene-2-sulfonamide
N-{4-chloro-3-methy!-5-isoxazolyl}-5-{5-ethyithien-2- 12 0.71!
ylithiophene-2- sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-2-{{3,4- 0.0091! 5.56¢
methylenedioxy)phenylacetylithiophene-3-sulfona-
mide
N-{4-bromo-3-methyl-5-isoxazolyl}-2-[3.4- 0.087' 5.9
{methylenedioxy)phenoxycarbonylaminolthiophene-
3-sulfonamide
N-(4-bromo-3-methyl-b-isoxazolyl}-2-[{2-chloro-3,4- 13! 0.76’
methylenedioxy)phenoxymethyl]thiophene-3-sulfona-
mide :
N-{4-bromo-3-methyi-b-isoxazolyl}-2-{trans-{3.4- 0.14" 1.4
methylenedioxy)cinnamyllthiophene-3-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-5-(1-naphthyl}- 14’ 1.4
thiophene-2-sulfonamide
N-{4-bromo-3-methyl-5-isoxazoiyl)-5-{3- 26" - 4.5!
nitrophenyllthiophene-2-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-2-[{3,4- 0.57¢ 1.3
methylenedioxylphenyliureido)thiophene-3-sulfona-

“ mide
N-{4-chloro-3-methyl-5-isoxazolyl)-2-{{3,4- 0.021! 6.5"
{methylenedioxy)phenylacetyl]thiophene-3-sulfona-
mide
N-{4-bromo-3-methyl-5-isoxazolyl)-5-(4- >100' 17¢
methyoxycarbonylphenylithiophene-2-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-5-(4- >100' 31!
carboxyphenyl)thiophene-2-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl)-5-{4- 28’ 8.6"
tolyliaminocarbonylithiophene-2-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-5-{2- 32' 7.5°
methyfuranyljithiophene-2-sulfonamide
N-{4-chloro-3-methyl-5-isoxazolyl}-2-[3,4- 42" 12!

{methylenedioxy) benzyloxycarbonyi_jthiophene-3-sul-

fonamide
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COMPOUND

ET, (e’

ET, (uM)’

N-{4-chloro-3-methyl-5-isoxazolyl}-2-{2-(3,4-
methylenedioxyphenylllethoxycarbonyl-3-sulfona-
mide

.23’

6.2

N-{4-chloro-3-methyl-5-isoxazolyl}-2-{[4-(3,4-
methylenedioxybenzylipiperazin-1-yllcarbonyl}thio-
phene-3-sulfonamide

20'

> ~100'

N-(4-chloro-3-methyl-5-isoxazolyl}-2-aminothio-

.} phene- 3-suifonamide

14!

6.2'

N-{4-bromo-3-methyl-5-isoxazolyl}-5-
{benzyloxymethyljthiophene-2-sulfonamide

12°

9.0!

N-{4-chloro-3-methyl-5-isoxazolyl}-2-{1-cyano-1-
[{3,4-methylenedioxy}phenyi]acetyljthiophene-3-sul-
fonamide

2.1

27

N-{4-bromo-3-methyl-5-isoxazolyh-2-[{3,4-
methylenedioxy)phenethyltjthiophene-3-sulfonamide

0.21

9.2'

N-{4-chloro-3-methyl-5-isoxazolyl}-2-[{3-
dimethylamino}phenoxycarbonylithiophene-3-sutfon-
amide

1.4

60!

N-{4-bromo-3-methyl-5-isoxazolyl}-1-methylindole-2-
sulfonamide

7

~100!

i

N-{4-chloro-3-methyi-5-isoxozolyl-2-
{cyclohexyloxycarbonyllthiophene-3-sulfonamide

0.44'

34!

N-{4-chloro-3-methyl-5-isoxazolyl)-2-{8-hydroxy(3,4-
methylenedioxyiphenylethyl]thiophene-3-sulfona-
mide

0.053'

16"

N-(4-bromo-3-methyl-5-isoxazolyl}-2-carboxyl-1-
methylidole-3-sulfonamide

0.59'

104!

N-{4-chloro-3-methyl-5-isoxazolyl)-2-{{4-
oxacyclohexylloxycarbonyljthiophene-3-sulfonamide

1.37

N-2-[3,4-{imethylenedioxy}phenylacetylithiophene-3-
suifonamide

1.8'

32.5'

N-{4-chioro-3-methyl-5-isoxazolyl}-{2-[3,4-{methyi-
enedioxylphenyliacetyl}thiophene-3-sulfonamide
oxime

N-{4-chioro-3-methyl-5-isoxazolyl)-2-[{4~
tolylijaminocarbonyl}- 1-methylindole-3-sulfonamide

31.3'

14.7!

N-{4-chloro-3-methyl-5-isoxazolyl}-2-[{4-
methoxyphenoxy)carbonyljthiophene-3-sulfonamide

0.023'

15!
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COMPOUND ET, (gAY ET, (uMi}
N-{4-bromo-3-methyl-5-isoxazolyl}-1-[3,4-(methyl- 5.29" 18.6'
enedioxylbenzyllindole-2-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-2:[{4- 122° 9.7
methylphenoxylcarbonyl[thiophene-3-sulfonamide
N-{4-chloro-3-methyl-5-isoxazolyl}-2-1{4-methoxy- 0.043' 10.1!
phenyliacetyl|thiophene-3-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-3-{{4- 1.64° 22.8
methylphenoxylmethylithiophene-2-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl)-2-[(4- 1.2¢ 15!
methylphenoxy)methyl|thiophene-3-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl)-3-{4-methyl-trans- 0.94' 0.66'
styrylithiophene-2-sulfonamide
N-{4-bromo-3-methy!-5-isoxazolyl}-3-{4-methyli- 0.347° 9.4'
phenethyl)thiophene-2-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-2-{{4-methyl- 0.198' 9.13'
phenyllacetyljthiophene-3-sulfonamide
N-{(4-bromo-3-methyl-5-isoxazolyl}-2-[{3- 0.030' 19.1}

I methoxyphenyliacetylithiophene-3-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-3-{4-methyl- 6.1' 2.09'
phenethyl}-5-{4-tolylithiophene-2-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl)-3-{4- 4.69' 1.56'
methylbenzyl}-5-(4-tolyl}thiophene-2-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-3-(4-methyi-trans- 6.9 1.58'
styryl}-5-(4-totylithiophene-2-sulfonamide
N-{4-chioro-3-methyl-5-isoxazolyll-2-[8,8-{ethylene- 0.128' 2.09°
dioxy)-3,4-(methylenedioxylphenethyijthiophene-3-
sulfonamide
N-{4-chioro-3-methyl-5-isoxazolyl)-2-[8-(dimethyl- 20.9° ~100"
amino}-3,4-{methylenedioxyiphenethylthiophene-3-
sulfonamide
N-{4-chloro-3-methyl-5 -isoxazolyl}—Z-{a-hydroxy- 2.5 30'
{3,4-{methylenedioxylphenyllacetyl}thiophene-3-sul-
fonamide .

N-{4-chloro-3-methyl-5-isoxazolyl}-2-[{5-methyl-3- 0.056! 22°
isoxazolyllaminocarbonyl]thiophene-3-sulfonamide
N-{4-bromo-3-methyi-5-isoxazolyl)-2-{{3-hydroxyl-6- 0.066! 81.3'

pyridazinyljaminocarbonyljthiophene-3-sulfonamide .
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COMPOUND

ET, (uM)

ETg (M)

N-{4-chloro-3-methyl-5-isoxazolyl) 2-{(2-acetyl-4,5-
{methylenedioxy)phenyllaminocarbonyt}thiophene-3-
sulfonamide '

0.010'

31.6'

N-{4-bromo-3-methyl-5-isoxazolyh}-3-{[3,4-
{methylenedioxy)phenoxylmethyljthiophene-2-sutfo-
namide

0.513'

9.6'

" N-{4-bromo-3-methy}-5-isoxazolyl}-2-[{4-
methyf}l{cinnamyl}] thiophene-3-sutfonamide

0.286"

0.413"

) N-{4-chloro-3-methyl-5-isoxazotyl}-2-{(4,5-
dimethoxy-2-methoxyecarbonylphenyllaminocar-
bonvyl]thiophene-3-sulfonamide

0.55'

N-{4-chloro-3-methyl-5-isoxazolyl}-2-{{2-methyl-
1,3,4-thiadiazol-5-yl}Jaminocarbony{]thiophene-3-sul-
“ fonamide

0.13'

" N-{4-chloro-3-methyl-5-isoxazolyl) 2-{{4,5-dimethoxy-
2,4,5-dimethoxy-2-methoxycar-
bonyi)phenyllphenylaminocarbonyl}thiophene-3-sui-
fonamide

3.80'

N-(4-chloro-3-methyl-5-isoxazolyl) 2-{{ 2-carboxy!-
4,5-(methylenedioxy)phenyljaminocarbonyl}thio-
phene-3-suffonamide

1.43°

N-{4-bromo-3-methyl-5-isoxazolyl}-3-(3,4-
{methylenedioxyjphenethyllthiophene-2-sulfonamide

0.236'

18!

N-{4-bromo-3-methyl-5-isoxazolyl}-3-[3,4-
(methylenedioxyl-trans-styryllthiophene-2-sulfona-
mide

0.218!

10!

N-{4-bromo-3-methyl-5-isoxazotyl}-2-{{4-methyl)-
{| phenethyithiophene-3-sulfonamide

0.106"

40.1'

N-{3,4-dimethyl-5-isoxazolyl}-2-{[2-acetyl-4,5-
{methylenedioxylphenytlaminocarbonyljthiophene-3-
sulfonamide

0.032!

“ N-{4-chloro-3-methyl-5-isoxazolyl}-2-|4-methoxy-2-
methylphenyljaminocarbonyilthiophene-3-sulfona-
mide

0.027"

0.14'

N-(4-chloro-3-methyl-5-isoxazolyl}-2-{ {2-cyano-4,5-

amide

dimethoxyphenyflaminocarbonyl|thiophene-3-sulfon-

0.0039'

12.2°

N-(3,4-dimethyi—5-isoxazo|vﬂ-2-(4-tolylacet_ylphenyl)—
thiophene-3-sulfonamide

0.0027!

29.2°




10

15

20

25

30

35

S PR —

61-

COMPQUND

ET,, (uMy

ET,g (M)’

N-{3,4-dimethyl-5-isoxazolyl}-2-13,4-(methylene-
dioxy)phenylacetyllthiophene-3-sulfonamide

0.0273'

12.2¢

N-{4-chloro-3-methyl-5-isoxazolyl}-2-{{2,4-
dimethoxyphenyllaminocarbonyl]thiophene-3-sulfon-
amide

0.158'

63.1'

N-(4-chloro-3-methyl-5-isoxazolyl}-2-{{3-methyl-6-
pyridyllaminocarbonyl]thiophene-3-sulfonamide

0.023'

43.7'

N-{4-chloro-3-methyl-5-isoxazotyl}-2-{2-hydroxy-4-
methylphenyliaminocarbonyllthiophene-3-sulfona-,
mide

.006'

N-{4-chioro-3-methyl-5-isoxazolyl}-2-{[2-cyano-4,5-
{methylenedioxy)phenyl]laminocarbonyl}thiophene-3-
sulfonamide

0.0034!

40.4"

N-{4-chloro-3-methyl-5-isoxazolyl}-2-[2-methyl-4,5-
{methylenedioxy)phenylaminocarbonyl]thiophene-3-
sulfonamide

0.0030'

355"

N-{4-chloro-3-methyl-5-isoxazolyl)-2-(2-
carboxamido-4,5-dimethoxyphenylamino-
carbonyl)thiophene-3-sulfonamide

0.011"

61!

N-{3,4-dimethyl-5-isoxazolyl}-2-(2,4-
dimethylphenylacetyl}thiophene-3-sulfonamide

0.0027'

17.4'

N-{4-chloro-3-methyl-B-isoxazolyl}-2-(2,4-dimethyl-
phenylacetylithiophene-3-sulfonamide

0.0004'

4.8

N-{4-bromo-3-methyl-b-isoxazolyl}-2-(2,4-
dimethylphenylacetyl)thiophene-3-sulfonamide

0.0008'"

3.6'

N-{4-chloro-3-methyl-b-isoxazolyl}-2-(3,4-
{methyienedioxy)lphenylaminocarbonyl-3-thio-
phenesulfonamide

0.0073'

9.2

N-{4-chloro-3-methyl-5-isoxazolyl}-2-[2-methyl-4,5-
(methylenedioxy)phenylacetyl]thiophene-3-sulfona-
mide

0.0032'

gt

N-{4-chloro-3-methyl-5-isoxazolyl}-2-[3,4-
{methylenedioxy)-6-{2-acetoxyethyliphenylamino-
carbonylithiophene-3-sulfonamide

0.0045'

25.7" %t

N-{4-chloro-3-methyl-5-isoxazolyl}-2-[3,4-
{methylenedioxy)-6-{2-hydroxyethylipheny!-
aminocarbonyl]thiophene-3-sulfonamide

0.0056!

16.8°

N-{4-chloro-3-methyl-5-isoxazolyl}-2-{3,5-dimethyl-
phenylacetylithiophene-3-sulfonamide

0.045'

17.7!
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COMPOUND

ET, (M}

ET, (M)’

N-{4-chloro-3-methyl-5-isoxazolyl)-2-{2,5-
dimethyiphenylacetyljthiophene-3-sulfonamide

0.007¢

18!

N-(4-chloro-3-methyl-5-isoxazolyl}-2-[2-
methanesulfonylaminomethyl)-4,5-
{methylenedioxylphenylaminocarbonyfithiophene-3-
sulfonamide

0.0068'

19.8'

t N-(4-chloro-3—methyl-s-isbxazolyi)-2-[2-cyanomethyl-
4,5-(methylenedioxy}-6-cyanomethyi)-
phenylaminocarbonyl-3-thiophenesulfonamide

0.0038'

25!

N~(4-ch|oro-3-n-nethyl-5-isoxazolyl)-2—(2-hyroxypro yl-
4,5-(methylenedioxy)phenylaminocarbonylithio-
phene-3-sulfonamide

0.0073'

8.3

N-{4-bromo-3-methyl-b-isoxazolyl}-3-[2-methyl-4,5-
{methylenedioxy}cinnamyl]thiophene-2-sulfonamide

-0

~61"

N-(4-bromo-3-methyl-5-isoxazolyl)-3-[2-methyl-4,5-
{methylenedioxy)phenethyl]thiophene-2-sulfonamide

~0.1""

—5t*

N-(4-bromo-3-methy!-5-isoxazolvl}-3-{I 2-propyi-4,5-
{methylenedioxylphenoxylmethyl}thiophene-2-sul-
fonamide

~0.2""

~1.5"

N-{4-chloro-3-methyl-5-isoxazolyl}-2-[3,4-
{methylenedioxy}-6-(2-acetoxyethoxy)iphenylamino-
carbonyllthiophene-3-sutfonamide

~0.02""

~18'

N-(4-chloro-3-methyl-5-isoxazotyl}-2-{3,4-
{methylenedioxy}-6-{2-hydroxyethoxy)phenyi-
aminocarbonyl]thiophene-3-sulfonamide

~0.01*""

~18

N-{4-chloro-3-methyi-5-isoxazolyl}-2-{2-cyano-4,5-
{methylenedioxy)phenylacetyljthiophene-3-sulfona-
mide

-0.3""

~0.7"

N-{4-chloro-3-methyl-5-isoxazoiyl}-2-{2-
{{dimethylamino)carbonyimethyl]-4,5-{methylene-
dioxy}phenylaminocarbonyl}thiophene-3-sulfonamide

0.009*

13.8'

N-(4-chloro-3-methyl-b-isoxazolylj-2-[2-methyl-4,5-
{methylenedioxy)phenylhydroxyiminojthiophene-3-
sulfonamide

0.794'

6.49'

N-{4-bromo-3-methyl-5-isoxazolyl}-2-[2-methyl-4,5-
{methylenedioxylphenethyl{thiophene-3-sulfonamide

0.0619’

8.90°

N-{4-bromo-3-methyl-5-isoxazolyl)-3-[2-
{(hydroxymethyl}-4,5-(methylenedioxy)cinnamyl]thio-
phene-2-sulfonamide

0.0795’

3.2¢




10

15

20

25

30

35

methoxyphenylithiophene-2-sulfonamide

B i —WM——-—- T
-63-

COMPOUND ET, (pN)° ET, (g1}
N-{4-bromo-3-methyl-5-isoxazolyl}-3-{2-[{tetrahydro- 0.0967° 4.14
4H-pyran-2-ylxoyimethyt}-4,5-

(methylenedioxy) cinnamyl}thiophene-2-sulfonamide
N-(4-brofno-3-methyl-5-isoxazolyl)-3~(2,4- 0.1006* 4.30'
dimethylphenethyljthiophene-2-sulfonamide
| N—(4-bromo-3-nﬂefhyl-B-isoxazolyI)-3—(2,4- 0.180! 2.97°
f dimethylcinnamylithiophene-2-sulfonamide
N-{4-bromo-3-methyl-6-isoxazolyl}-2-(2,4- 0.166' 2.97
dimethylcinnamyf)thiophene-3-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-3-{{2,4- 0.346' 7.45°
dimethylphenoxyimethylithiophene-2-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-2-1{2,4- 0.308! 4.48'
dimethyiphenoxyimethyijthiophene-3-sulfonamide
N-{4-chloro-3-methyl-5-isoxazolyl}-5- 28.1° 60.6°
{phenylaminocarbonylithiophene-2-sulfonamide
N-{4-chioro-3-methyl-5-isoxazolyl}-2-{f-acetoxy-2- 0.00544 3.74!
methyl-4,5-{methylenedioxylstyryllthiophene-3-sul-
fonamide
N-{4-chloro-3-methyl-5-isoxazolyl}-2-1{2,3,4- 0.000169" 12.5'
trimethoxy-6-cyano}phenylaminocarbonyllthiophene-
3-sulfonamide
N-{4-chloro-3-methyl-5-isoxazolyl}-2-{2- 6.33' 8.82'
{cyano)phenyllbenzalblthiophene-3-sulfonamide
N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-(methyl- 0.550" 52.6'
i enedioxy}phenyllbenzolb|thiophene-3-sulfonamide
N-(4-bromo-3-methyl-b-isoxazolyl}-3-(2-tolyljthio- ' 0.324' §5.1'
phene-2-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-3-{3-tolyl}thio- 0.832' 21.2
phene-2-sulfonamide
N-(4-bromo-3-methyl-5-isoxazolyl)-3-{2-tolylithio- 0.302' 31%@100*
phene-2-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-3-{3- 0.334' *e
methoxyphenylithiophene-2-sutfonamide:
N-{4-bromo-3-methyl-5-isoxazolyl}-3-(3- 1.32! 56.3"
methoxyphenylithiophene-2-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-3-{2- 1.71" 59.1'
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COMPOUND ET, (1) ET, (M)’
N-{4-bromo-3-methyl-5-isoxazolyl}-3-(4- 0.184 43.9!
ethylphenyl)thiophene-2-sulfonamide
N-{4-bromo-3-methy|-5-isoxazolyl)-3-{4- 0.0873 8.48'
propyiphenylithiophene-2-sulfonamide
N-{4-bromo-3-methyl-5-isoxazotyl)-3-{4-iso- 0.218 28.3"
propyiphenylithiophene-2-sutfonamide
N-{4-bromo-3-methyl-5-isoxazolyi)-3-{4- 0.160 6.11"
butylphenyfithiophene-2-sulfonamide
N-{3,4-dimethyl-5-isoxazolyl}-2-[2-methyl-4,5- 0.00328' 34.3'
{(methylenedioxy)phenylacetyllthiophene-3-sulfona-
mide
N-{4-chloro-3-methyl-5-isoxazolyl}-2-(2,4.6- 0.000626" 8.27'
trimethylphenylaminocarbonylithiophene-3-sulfona-
mide
N-{4-chloro-3-methyl-5-isoxazolyl}-2-(2,4,6-tri- 0.000238! 3.82'
methylphenylacetyl)thiophene-3-sulfonamide
N-{4-chloro-5-methyl-3-isoxazolyl)-2-{2-methyl-4,5- 0.000625* 3.69'
{methylenedioxy)phenylacetyllthiophene-3-suifona-
mide

“ N-({4-bromo-3-methyl-5-isoxazolyl}-2-[2-methyl-4,5- 0.0804" 3.28!
{methylenedioxylcinnamyl]thiophene-3-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-2-{2,4- 0.0655" 3.48'
dimethylphenethyl)thiophene-3-sulfonamide
N-{4-chloro-3-methyl-5-isoxazolyl}-2-{{4- 0.000266' 9.78!
methoxycarbonyl-2,6-dimethyl)-
phenylaminocarbonyljthiophene-3-sulfonamide
N-({4-chloro-3-methyl-5-isoxazolyl}-2- 4.41! -31%@100'
{phenoxycarbonylithiophene-3-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-2- 2.71 20% @100’
{phenoxycarbonyf}thiophene-3-sulfonamide :
N-(3,4-dimethyl-5-isoxazolyl)-2-{{3,4- 3.61" 30%@100'
{methylenedioxy)phenoxylcarbonyl}thiophene-3-sul-
fonamide
N-{4-bromo-3-methyl-6-isoxazolyl}-2-[{2- 0.684' 105°
methyiphenoxy}carbonyljthiophene-3-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-2-}{3- 1.20° 111

methylphenoxylcarbonyi}thiophene-3-sulfonamide
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COMPOUND ET, (uM)" | ET, (M)’
N-(4-bramo-3-methyl-5-isoxazolyl}-2-[{2,4- 0.291' 43.2}
dimethylphenoxy)carbonyljthiophene-3-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-2-[{2- 0.761! 29% @100
methoxylphenoxylcarbonyl!]thiophene-3-sutfonamide '
N-{4-bromo-3-methyl-5-isoxazolyl)-2-{{3- 0.79' 90!
methoxylphenoxylcarbonyl]thiophene-3-sulfonamide
N-{4-bromo-3-methyl-b-isoxazolyl)-2-[{4- 1.73' 111°
methoxylphenoxy)carbonylithiophene-3-sulfonamide
N-{3,4-dimethy!-5-isoxazolyl}-2-[{4- 5.88' 13%@100!
methoxylphenoxylcarbonyllthiophene-3-sulfonamide ’
N-(3.4-dimethyl-5-isoxazolyl}-2-{(4- 2.5 33%@100'
methoxylphenoxy)carbonyl]thiophene-3-snamide
N-{4-chloro-3-methyl-5-isoxazolyl)-2-[(4- 3.2 43%@100"
methylphenoxy)carbonyljthiophene-3-sulfonamide
N-{4-chloro-3-methyl-5-isoxazolyl}-2-[{Z,4- '0.648! 68.5"
dimethylphenoxy)carbonyllthiophene-3-sulfonamide
N-{3,4-dimethyl-5-isoxazolyli-2-1{2,4- 0.274" 21%@100'
dimethylphenoxy)carbonyllthiophene-3-sulfonamide
N-{4-bromo-3-methyl-6-isoxazolyl}-2-{[2-propyl-4,5- 0.138! 11.97
{methylenedioxylphenoxy]carbonyf}thiophene-3-sul-
fonamide -

N-t4-chloro-3-methyl-6-isoxazolyl}-2-{3- 0.000321" 16.5'
methoxycarbonyi-2,4,6-trimethylphenytamino- 0.00092° -
carbonyljthiophene-3-sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl}-3-(2,4- 0.100" 60.3'
dimethylphenyljthiophene-2-sulfonamide :
N-(3,4-dimethyl-5-isoxazolyl)-2- 2.85' 31%'
{phenoxycarbonyl)thiophene-3-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-3-{4-iso- 0.0823" 2.76"
butylphenylithiophene-2-sulfonamide

N-(4-bromo-3-methyl-5-isoxazolyl}-3-(4-iso- 0.155' 3.31'
pentyiphenyl}thiophene-2-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl)-3-[{2,4,6- 0.0457! 4.68!
trimethyiphenoxy)methyljthiophene-2-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-2-{{2,4,6- 0.0562' 3.39'

trimethylphenoxylmethyljthiophene-3-sulfonamide
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CCMPOUND ET, (@M} ETg (M)
N-{4-bromo-3-methyl-b-isoxazolyl}-3-{2,4,6- 0.0490' 1.86'
trimethylcinnamylithiophene-2-sulfonamide
N-{4-bromo-3-methyl-b-isoxazolyl}-3-{2-methyl-4- 0.0468' 3.63'
propyiphenylithiophene-2-sulfonamide 4‘
N-{4-bromo-3-methyl-5-iséxazolyl}-3-{4-iso-butyl-2- 0.0468" 1.66'
methylphenylithiophene-2-sulfonamide ' J
N-{4-bromo-3-methyl-5-isoxazolyl}-3-{4-iso-pentyl-2- 0.107! 2.40"
methylphenylithiophene-2-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-2-{{3,4- 0.302° 6.61'
{methylenedioxy}phenoxylmethyl}thiophene-3-sul-
fonamide
N-{4-bromo-3-methyl-5-isoxazolyl)-2-{[4 5- 0.107¢ 0.407"
{methylenedioxy}-2-propyiphenoxylmethyl}thio-
phene-3-suifonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-2-(2,4,6- 0.0417' 1.23!
trimethylphenethylithiophene-3-sulfonamide
N-(4-bromo-3-methyl-5-isoxazolyl}-3-(2,4,6- 0.055' 1.62'
trimethylphenethyl)thiophene-2-sulfonamide
N-{3,4-dimethyl-5-isoxazolyl}-2-{{2,4,6- 0.537' 8%@100!
trimethyiphenaxylcarbonylithiophene-3-sulfonamide
N-{4-chloro-3-methyl-5-isoxazolyl}-2-{{2,4,6- 0.0776! 30.2¢
trimethylphenoxylcarbonyt]thiophene-3-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-2-[{2,4,6- 0.479" 24.5! ]
trimethyipbenoxy}carbonylithiophene-3-sulfonamide I
N-{4-chloro-3-methyl-5-isoxazolyl}-2-{3-cyanomethyl- 0.0006" ~45!

2,4, 6-trimethylphenylaminocarbonyiithiophene-3-sul-

fonamide

N-{4-chioro-3-methyl-5-isoxazolyl)-2-{3- 0.0015* ->100"'
carboxymethyl-2,4,6-trimethylphenytamino-

carbonylithiophene-3-sulfonamide

N-{4-chloro-3-methyl-5-isoxazolyi)-2-{3- 0.0006" > > 1007
acetoxymethyl-2,4,6-trimethylphenylamino-

carbonylithiophene-3-sulfonamide

N-{4-chloro-3-methyl-5-isoxazolyl}-2-{3- 0.0004' -~ 80!

hydroxymethyl-2,4,6-trimethylphenylamino-
carbonylithiophene-3-sulfonamide
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results are generally the average of 2 to 5 experiments

preliminary results or results in which one or more data points were only
determined approximately

assay performed with incubation at 24° C. As described in the Examples,
incubation at the higher temperature reduces the activity by a factor of 2- to
about 10-compared to the activity at 4° C

- data not available or measured as % inhibition @ 100 uM

% % inhibition @ 100 #M

_ _It_ is understood that 4-bromo or 4-chloro groups can be replaced by
other 4-halo substituents or other suitable substituents for RY, such as alkyl,
particularly alkyl with between about 1 and 15 carbons in the chain.

2. Ar? is a substituted 4-biphenyl group
Compounds of formulae 1 in which Ar' is N-{5-isoxazolyl} or N-(3-
isoxazolyl} in which Ar? is selected from biphenyl derivatives are provided.

These compounds can be represented by the following formulae (VIi}:

R R]®
@ R' R’ 0 R‘ R:
ll * or 2 SO;-N i\ PR,
SO;- lil o 2! N R ) N
H H

R!G

in which R?® and R™ are each independently selected from H, OH, HONH, NH,,
NO,, halide, pseudohalide, alkyl, alkenyl, alkynyl, aryl, arylalkyl, heteroaryl,
alkoxy, alkylamino, dialkylamino, alkylthio, haloalkoxy, haloalkyl, alkylsulfinyl,
alkylsuifonyl, aryloxy, arylamino, aryitﬁio, arylsulfinyl, aryléutfonyl, haloatkyl,
haloaryl, alkoxycarbonyi, carbonyi, alkylcarbonyl, aminocarbonyl, arylcarbonyl,
formyl, substituted or unsubstituted amido, substituted or unsubstituted ureido,
in which the alkyl, alkenyl and alkynyl portions contain from 1 up to about 14
carbon atoms, preferably from 1 to 6 atoms, and are either straight or branched
chains or cyclic, and the aryl portions contain from about 4 to about 16
carbons, preferably 4 to 10 carbons. R'® and R are preferably each selected
from H, loweralkyt, haloalkyl and halide. Again, it is understood that Ar? may

be substituted with more than one substituent, each of which is selected



10

15

20

25

30

-68-

independently from the selections set forth for R* and R'3, and R? and R! are as
defined above.

In the embodiments herein, the biphenylsulfonamides are substituted 4-
biphenylsulfonamides, R' is preferably at the para position and R, if it is not
hydrogen, is at any position except the Z-position.

In more preferred embodiments, R' is halide or methyl or higher {C4-C,,)
alkyl. R is selected from halide, CH;, C,H,, CF;, C,Fs n-C;H, and cyclo-C,H,,
preferably halide or CH,, and R? is selected from H, CH,, C,H,, CF,, C,F, n-
C,H, and cyclo-C,H,, more preferably R' is halide or CH,, and R? are selected
from H, CH,, C,H,, or CF;

tn more preferred embodiments, R' is Cl or Br, or if greater ET activity is
preferred a higher alkyl {CgH,4 to C3H,,; R? is selected from H, CH,, C,H;, CF,,
C,Fs, n-C;H,, cyclo-C3H,, nC;H,; and nCgH,, In yet more preferred
embodiments, R' is Br, Cl or CH,4 to C,3H,,; R? is H, CH,, C,H,, or CF, .

" The bipheny! compounds provided herein are generally ET, active or ET
selective {(see, e.q., Table 2}; i.e. the compounds provided herein inhibit binding
of endothelin to ET, receptors at concentrations about 10- to about 30-fold less
than they inhibit binding of endothelin to ET, receptors. In particular the 4-
biphenylsulfonamides are ET, selective.

In general in all embodiments herein, 4-haloisoxazolyl sulfonamides
exhibit substantially enhanced activity with respect to at least one of the ET
receptors {about two-fold to twenty-fold greater activity), as assessed by
assays, such as those provided herein, that measure binding to ET, and/or ET,
receptors, compared to corresponding sulfonamides in which the substituent at
the 4 position in the isoxazolyl is other than halo, such as alkyl. For example:
the IC;, of N-(3,4-dimethyl-b-isoxazolyl)-2-biphenylsulfonamide fof ET, receptors
is about 0.008 M, whereas, the iC;, of N-{4-bromo-3-methyl-5-isoxazolyl)-2-
biphenylsulfonamide is about 0.0016 uM (see, Table 2 below); and (3} the IC,,
of N-(3,4-dimethyl-5-isoxazolyl)-3-biphenylsulfonamide for ET, receptors is
about 3.48 ¢M; whereas, the tC;, of N-{4-bromo-3-methyl-5-isoxazolyl}-3-
biphenylsulfonamide for ET, receptors is about 0.76 yuM and the 1Cg, of N-(4-
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chloro-3-methyl-5-isoxazolyl)-3-biphenylsulfonamide for ET, receptors is about
0.793 uM (see, Table 2 below).

Exemplary biphenyl sulfonamides are the following and those set forth in
Table 2, and include, but are not limited to:
N-{3-methyl-5-isoxazolyl}-4'-methylphenyl-4-biphenylsulfonamide, N-{4-bromo-3-
methyl-5-isoxazolyl)-4’-methylphenyl-4-biphenylisulfonamide, N-{4-chloro-3-
methyl-5-isoxazolyl}-4’-methylphenyl-4-biphenyisulfonamide, (3-methyi-5-
isoxazolyl)-4'-trifluorophenyl-4-biphenylsulfonamide, (4-bromo-3-methyl-5-
isoxazolyl}-4'-trifluorophenyl-4-biphenylsulfonamide, (3-methyl-5-isoxazolyl)-4'-
methyoxyphenyl-4-biphenylsulfonamide, (4-bromo-3-methyl-5-isoxazolyl}-4'-
methoxyphenyl-4-biphenylsulfonamide, (4-bromo-3-methyl-5-isoxazolyl}-3‘-
methoxyphenyl-4-biphenylsulfonamide, (4-bromo-3-methyl-5-isoxazolyl)-2*-
methoxyphenyl-4-biphenylsulfonamide, N-{4-bromo-3-methyl-b-isoxazolyl}-3°,4'-
methylenedioxyphenyl-4-biphenylsulfonamide and (4-bromo-3-methyl-b-
isoxazolyl)-3'-methylphenyl-4-biphenylsulfonamide. Corresponding 4-chloro and
4-fluoro isoxazolyl compounds are also encompassed herein.

Exemplary biphenyl compounds were tested using the exemplified assays
{see, EXAMPLES]} and the results, which are intended to be exemplary or
provided for comparison with compounds provided herein, and are not limiting,
are as set forth in the following table (Table 2):

TABLE 2

COMPOUND ET, (Y ETg (i) *
N-{4-bromo-3-methyl-5-isoxazolyl}-4-biphenylsutfo- 3.3 ~0.17
namide 49’ 1.23
N-{4-bromo-5-methyl-3-isoxazolyl}-4-biphenylsuifo- 6.4x£2 0.29+0.02
namide 49' 1.78'
N-{4-chloro-3-methy!-5-isoxazolyl}-4-biphenylisuifo- 4.93+3 0.29+0.1
namide
N-{3,4-dimethy|-b-isoxazolyl}-4-biphenylsufonamide 9.9+£14 0.77 £0.32

6.3' 0.15!

N-(4-chloro-5-methyl-3-isoxazolyl)-4-biphenyisulfo- 3.7 0.23+0.01
namide 18.6! 1.29'
N-{4-Methyi-3-trifluoromethyl-5-isoxazolyl}-4- 19.0 l 1.7
biphenyisulfonamide - 5.62'




10

15

20

25

30

35

A
e

-70-

methylenedioxyphenyl-4-biphenylsulfonamide

COMPOUND ET, (M)’ ET, (u1)}*
N-{4-Tridecyl-3-trifluoromethyl-5-isoxazolyl)-4- 34.0+9 0.99+0.2
biphenylsutfonamide 33.0! 0.95'
N-{3,4-dimethyl-5-isoxazolyl)-2-biphenylsulfona- 0.0083x0.0014 12.8
mide |
N-{4-bromo-3-methyl-5-isoxazolyl}-2-biphenylsulfo- | 0.00127" 8.54"
namide
N-{4-chloro-3-methyl-5-isoxazolyl}-2-biphenlsulfon- { 0.00123" ~14"

- amide

N-{3,4-dimethyl-5-isoxazolyl)-3-biphenylsulfona- >0.03"" 3.48%
mide

I} N-{4-bromo-3-methyl-5-isoxazolyl)-3-biphenylsulfo- ~0.03"" 0.76"°
namide
N-(4-chloro-3-methy'/|-5-isoxazolv!)-3-biphenylsulfo- >0.03"" 0.793"
namide .
N-{4-bromo-3-methyl-5-isoxazolyl)-4'- 14.53+9.6 0.046 +0.044
methylphenyl-4-biphenylsulfonamide 22.17+3.77° | 0.168 £0.0032'
N-{4-bromo-3-methyl-5-isoxazolyl}-4*- 5.4+0.3 0.083+0.02
trifluorophenyt-4-biphenylsulfonamide 25.9+13.7' | 0.71.£0.43!
N-{4-bromo-3-methyl-5-isoxazolyl}-4"- - 14.7+5.8 1.15x0.44
methoxyphenyl-4-biphenylsulfonamide 121.5£2.12° 3.84+0.89"
N-{4-bromo-3-methyl-5-isoxazolyl}-3'- 497+34 0.66+£0.25
methoxyphenyl-4-biphenylsulfonamide 162.6x7.14' 2.08+0.23!
N-{4-bromo-3-methyl-5-isoxazolyl}-2’- 3.3%3.5 0.41x0.14
methoxyphenyl-4-biphenylsulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-3’,4'- 38.2+4.95' 3.0+0.78!

N-(4-bromo-3-methyl-5-isoxazolyl}-3*-
methylphenyl-4-biphenylsulfonamide

*

** preliminary resuits

results generally from 1, 2 or 3 experiments with the same preparation

Preferred compounds are those in which Ar? is a 4-biphenyl in which,

referring to formula Vil and at least one substituent R'3 is at the para position.

Preferred substituents are loweralkyl, halo loweralkyl and lower atkoxy. Such

compounds are ET, active.
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The preparation of the above and other compounds that possess the
requisite activities are set forth in the Examplies.
B. Sulfonamides and sulfonamide derivatives

Sulfonamides and sulfonamide derivatives are also provided. These
compounds are active in assays which measure endothelin antagonist activity.

The sulfonamides are of formula:
Ar— SOy N- A
|

H
where Ar' is isoxazolyl and Ar? has the formula:
3
R
] 0
R S R
6
w R
45 7
R R

where R® and R* are hydrogen, or are substituents which are believed to provide
enhanced tolerability of the compounds {i.e., by altering the pharmacokinetic
profile of the compound). Such substituents are preferably independently
selected from halo, cyano, cyanoalkyl, C(O)R*, alkyl, alkenyl, cycloalkyl and
aryl, or R® and R* together form alkylene; W is 0, NH or CH,;

RS, R® and R7 are each independently selected as in (i} or {iil:

{i) RE is hydrogen, unsubstituted alkyl, hydroxy, unsubstituted
alkoxy, C(O}R*!, carbamoyloxy or alkoxycarbonyloxy, and

' R® and R’ are each independently selected from hydrogen,

unsubstituted alkyl, hydroxy, C{OIR"', carbamoyloxy and alkoxycarbonyloxy: or

(i} if at least one of R? and R* is not hydrogen, then any two may
form alkylenedioxy, and the other is selected as in {i}; and

R* is selected from among alkyl, C{O)R*', {CH,},OH and
CH(OH)(CH,},CH, in which x is 0-6, S{0}],R*' in which n is 0-2 and C{=NR*}R*";
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R*! is alkyl, aryl, heteroaryl, aralkyt, heteroaralkyl, cycloalkyl, alkylamino,
dialkylamino, arylamino, diarylamino, {(aryl}{alkyl}amino, alkylsulfonylamino,
arylsulfonylamino, {alkylsulfonyl)(alkyl or aryllamino or {arylsulfonyl}alkyt or
aryllamino; and R*? is selected from hydroxy, alkoxy, alkyl and aryl. R*' and R*?
are unsubstituted or substituted with one or more substituents selected from Y,
which is defined as alkoxy, halide, pseudohalide; alkylcarbonyl, arylcarbonyl,
amino, alkylamino, dialkylamino, carboxyl, alkoxycarbonyl, aryloxycarbonyl or
hydroxy. Also of interest are the corresponding 3-acyl-2-
thiophenesulfonamides.

These compounds appear to exhibit superior potency, efficacy,
bioavailability, in vivo half-life and/or stability compared with compounds where
the aryl group has more than two hydrogen substituents, while avoiding
toxicological effects associated with hydrophobicity (see, Table 4). In addition,
these compounds appear to exhibit good profiles in standard in vitro toxicity
tests.

It has been found that for jn vivo administration, it is desirabte to achieve
the proper degree of hydrophilicity, which reduces potential hemolytic properties
of the compounds. 1t has been found herein, for example, that this is achieved
if'the aryl group is tetra-, penta- or hexasubstituted, preferably pentasubstituted.
If the aryl group is tetrasubstituted, it will preferably be substituted at the 2, 4
and 6 positions, and one of these substituents will be a polar group, such as
hydroxyl, acetoxy, carboxyl and carboxamide. Such substitution enhances the
endothelin antagonist activity and the hydrophilicity of the compou_r_lds. If the
aryl group is substituted at the 2, 4 and 6 positions with nonpolar groups, such
as alkyl groups, more specifically methyl groups, then the aryl group will
preferably be penta- or hexasubstituted. In pentasubstituted aryl groups, thé
fifth substituent will be at the 3 position and will preferably be a polar group,
such as hydroxyl, acetoxy, carboxyl and carboxamide. Such substitution is
preferred to achieve highest levels of activity for therapeutic use.

Such substitution provides compounds with good bioavailability, long in

vivo half-life, and/or good in vivo efficacy. In view of the disclosure herein,
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other such optimal substituent patterns and substituents can be determined
empirically using suitable animal models. '

As noted above, the compounds of this embodiment provide enhanced
tolerability as compared to similar compounds known in the art. Such enhanced
tolerability is manifested through alteration of the pharmacokinetic profile of the
compounds. The pharmacokinetic profile is based on a number of factors,
including, but not limited to, bioavailability, in vivo half-life, in vivo efficacy,
potency, stability, receptor-selectivity, and the like.

In certain emt;odiments, the compounds are selected with the proviso
that at most one of R%, R® and R’ is hydrogen and that the compound is not N-
{4—chloro—3-methyl—5-isoxazolyl)-2-(2,4,6-trimethylphenylaminocarbonyn-
thiophene-3-sulfonamide, N-{4-chloro-3-methyl-5-isoxazolyl)-2-(2,4,6-
trimethyliphenylacetyl-3-thiophenesulfonamide, N-{3,4-dimethyl-5-isoxazaolyl)-2-
[(2,4,6-trimethylphenoxy)carbonyl]lthiophene-3-sulfonamide, N-{4-chloro-3-
methyl-5-isoxazolyl}-2-[(2,4,6-trimethylphenoxy)carbonyl]thiophene-3-
sulfonamide or N-{4-bromo-3-methyl-5-isoxazolyl}-2-{{2,4,6-trimethylphenoxy)}-
carbonyl]thiophene-3-sulfonamide.

In other embodiments, the sulfonamides are selected with the further
proviso that the compound is not N-{4-chloro-3-methyl-5-isoxazolyl)-2-(3-
methoxy-2,4,6-trimethylphenylaminocarbonyl)thiophene—S-su'lfonamide, N-{4-
chloro-3-methyl-5-isoxazolyl)-2-{3-hydroxy-2,4,6-trimethylphenylaminocarbonyl)-
thiophene-3-sulfonamide, N-{4-chloro-5-methyl-3-isoxazolyl}-2-(3-hydroxy-2,4,6-
trimethylphenylaminocarbonyl)thiophene-3-sulfonamide or N—(3,4~dimethyl~5-
isoxazolyl}-2-(3-hydroxy-2.4,6-trimethylphenylaminocarbonylithiophene-3-
sulfonamide.

Preferred compounds include those in which R® and R* are each
independently hydrogen, atkyl, halo, cyano, cyanomethyl, acetyl or cycloalkyl,
or together form alkylene;

R%, R® and R’ are each independently selected as in (i} or (i), with the
proviso that at most one of R®, R® and R’ are hydrogen:

(i} R® is hydrogen, unsubstituted alkyl, hydroxy, unsubstituted

alkoxy, C{O)R", carbamoyloxy or alkoxycarbonyloxy, and
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R® and R’ are each independently selected from hydrogen,
unsubstituted alkyl, hydroxy, C(O)}R*!, carbamoyloxy or alkoxycarbonyloxy; or

{ii) if at least one of R® and R* is not hydrogen, then any two may
torm methylenedioxy, and the other ié selected as in {i};

x is 0 or 1; n is 2; R* is alkyl, cycloalkyt, alkylamino, dialkylamino,
arylamino, diarylamino, alkylsulfonylamino or arylsulfonylamino; and R* is
hydroxy or alkgxy, with the proviso that the compound is not N-{4-chloro-3-
methyl-5-isoxazolyl}-2-{2,4,6-trimethylphenylaminocarbonylj-thiophene-3-
sulfonamide, N-(4-chloro-3-methyl—5-isoxazdlyl)-2-!2,4,6-trimethyl)phenylacetyl—
3-thiophenesulfonamide, N-{3,4-dimethyl-b-isoxazolyl)-2-1{2,4,6-trimethyl-
phenoxy)carbonyl]thiophene-3-sulfonamide, N-{4-chloro-3-methyl-5-isoxazolyl}-
2-[(2,4,6—trimethylphenoxy)carbonvl]thiophene—3-sulfonamide or N-(4-bromo-3-
methyl-5-isoxazolyl-2-{{2,4,6-trimethylphenoxy}-carbonylithiophene-3-
sulfonamide. -

in particular, compounds which are preferred are those in which Ar! is 4-
chloro-3-methyl-5-isoxazolyl; R® and R* are each independently hydrogen,
methyt, cyclopropyl, fluoro, chloro, cyano, cyanomethyl or acetyl, or together
form butylene;

R®, R® and R’ are each independently selected from (i} or (i}, with the
proviso that at most one of R®, R® and R is hydrogen:

# RS is selected from hydrogen, methyl, hydroxy, methoxy, acetyl,
carbamo.yloxy and methoxycarbonyloxy, and

R® and R’ are each independently hydrogen, methyl, hydroxy,
acetyl, carbamoyloxy and methoxycarbonyloxy; ot

(i} if at least one of R® and R* is not hydrogen, then R® and R’ may
form methylenedioxy and RS is selected as in (il; and

R* is acetyl, propanoyl, 2-methylpropanoyl, cyclopropylcarbonyl,
benzoyl, cyclohexylcarbonyl, methyl, 1-hydroxy-1-ethyl, hydroxymethyl,
methoxyacetyl, fluoroacetyl, carboxyacetyl, hydroxyacetyl, oximinoacety! or
SO,R*, with the proviso that the compound is not N-(4-chloro-3-methyi-5-
isoxazolyl}-2-(2,4,6-trimethylphenylaminocarbonyl}-thiophene-3-sulfonamide, N-
{4-chioro-3-methyl-5-isoxazolyl)-2-{2,4,6-trimethyl)phenylacetyl-3-
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thiophenesulfonamide, N-{3,4-dimethyl-5-isoxazolyl)-2-{{2,4.6-trimethyl-
phenoxylcarbonylithiophene-3-sulfonamide, N-{4-chloro-3-methyl-5-isoxazolyl)-
2-1{2,4,6-trimethylphenoxy)carbonyljthiophene-3-suifonamide or N-{4-bromo-3-
methyl-5-isoxazolyl}-2-[{2,4,6-trimethylphenoxy}-carbonylithiophene-3-
sulfonamide.
Particularly preferred compounds are selected from the following:
N-{2-acetyl-4,6-dimethylphenyl)-3-({{4-chloro-3-methyl-5-
isoxazolyl)amino)sulfonyl)-2-thiophenecarboxamide,
N-(2-benzoyl-4,6-dimethyiphenyl}-3-{{{4-chloro-3-methyl-5-
isoxazolylhjaminolsulfonyl}-2-thiophenecarboxamide,
3-{{{4-chloro-3-methyl-5-isoxazolyllamino)sulfonyl)-N-(2-
hydroxyethanimidoyl}-4,6-dimethylphenyl}-2-thiophenecarboxamide,
3-{{{4-chloro-3-methyl-5-isoxazolyl}amino}sulfonyl}-N-(2,4-dimethy!-6-
propionylphenyl]-2-thiophenecarboxamide,
3-{{{4-chloro-3-methyi-5-isoxazolyljamino}sulfonyl)-N-(2-isobutyryl-4, 6-
dimethylphenyl}-2-thiophenecarboxamide,
3-{{{4-chloro~-3-methyl-5-isoxazolyl}amino)sulfonyl}-N-{2-
{cyclohexylcarbonyl)-4,6-dimethylphenyl}-2-thiophenecarboxamide,
3-{{{4-chloro-3-methyl-b-isoxazolyl}amino) sulfonyf-N-{2-
{cyclopropylcarbonyl}-4,6-dimethylphenyl}-2-thiophenecarboxamide,
© 3-({(3-{{{4~chioro-3-methyl-B-isoxazolyllamino)sulfonyl)-2-
thienyllcarbonyliamino)-2,4,6-trimethylphenyl carbamate,
3-{({3-{{(4-chloro-3-methyl-5-isoxazolyljaminojsulfonyl}-2-
thienylicarbonyllamino}-2,4,6-trimethyiphenyl methyl carbonate,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-{2-{3-methoxy-2,4,6-
trimethylphenyllacetyl)-3-thiophenesulfonamide,
N—(4-chioro-3—methyl-5-iso§<azolyl}-2—(2—(3-hvdroxy-2,4,6-
trimethylphenyl)acetyll-3-thiophenesutfonamide,
3-{{{4-chioro-3-methyl-5-isoxazolyllamino)sulfonyl}-N-{2-{2-hydroxy-1-
methylethyl}-4,6-dimethylphenyll-2-thiophenecarboxamide,
3-({{4-chloro-3-methyl-5-isoxazolyl)aminolsulfonyl)-N-{2-{2-hydroxy-

' ethyl)-4,6-dimethylphenyll-2-thiophenecarboxamide,
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3-{{(4-chloro-3-methyl-5-isoxazolyl)amino)sulfonyl)-N-{2-{2,6-diacetyt}-4-
methylphenyl}-2-thiophenecarboxamide,
3-{{{4-chioro-3-methyl-5-isoxazolyllamino}sulfonyl}-N-{2-{2-
methoxyacetyl)-4,6-dimethylphenyl)-2-thiophenecarboxamide,
3-{2-{{{4-chloro-3-methyl-5-isoxazolyliamino}sulfonyl}-2-
thienyljcarbonytlamino}-3,5-dimethylphenyl)-3-oxopropanocic acid,
3-({{4-chloro-3-methyl-5-isoxazolyl}amino)sulfonyl}-N-{2-glycolyl-4,6-
dimethylphenyl}-2-thiophenecarboxamide, _ '
3-{{{4-chloro-3-methyl-5-isoxazolyl)lamino}sulfonyl}-N-(2,4-dimethy!-6-
methylsulfonyllphenyl)-2-thiophenecarboxamide,
3-{{{4-chioro-3-methyl-5-isoxazolyllamino)sulfonyl}-N-(2,4-dimethyl-6-
{{methylamino)sulfonyliphenyl}-2-thiophenecarboxamide,
3-({{4-chloro-3-methyl-6-isoxazolyl}amino)sulfonyl)-N-{2,4-dimethyl-6-
((dimethylami_no)sulfonyl)phenyl)-2—thiophenecarboxamide,
3-({{4-chloro-3-methyl-5-isoxazolyl)amino)sulfonyl)-N-(2,4-dimethyl-6-
{{tmethylsulfonyljamino}carbonyliphenyl}-2-thiophenecarboxamide,
3-{{(4-chloro-3-methyl-5-isoxazolyl}amino}sulfonyl)-N-{2-{2-fluoroacetyl)-
4,6-dimethylphenyl}-2-thiophenecarboxamide,
N-{2-acetyl-4,6-dimethylphenyl)-3-({{4-chloro-3-methyl-5-
isoxazolyl)amino)sulfonyl)-5-methyl-2-thiophenecarboxamide,
N-{2-benzoyl-4,6-dimethyiphenyl}-3-{{{4-chloro-3-methyl-5-
isoxazolyljamino}sulfonyl)-5-methyi-2-thiophenecarboxamide,
3-{{{4-chloro-3-methyl-b-isoxazolylyamino_}sutfonyt)-N-{2-
hydroxyethanimidoyl}-4,6-dimethylphenyl}-5-methyl-2-thiophenecarboxamide,
3-{{{4-chloro-3-methyl-5-isoxazolyllamino}sulfonyl}-N-(2,4-dimethyl-6-
propionylphenyl}-5-methyl-2-thiophenecarboxamide,
3-{{{4-chloro-3-methyl-5-isoxazolyllamino}sulfonyl}-N-(2-isobutyryl-4, 6-
dimethyiphenyl}-5-methyi-2-thiophenecarboxamide,
3-{{{4-chloro-3-methyl-5-isoxazolyl)amino)sutfonyl)-N-{2-
{cyclohexylcarbonyl)-4,6-dimethylphenyl}-5-methyi-2-thiophenecarboxamide,
3-(({{4-chloro-3-methyl-5-isoxazolyljamino)sulfonyl)-N-{2-
{cyclopropylcarbonyl)-4,6-dimethylphenyl)-56-methyl-2-thiophenecarboxamide,



P m e o OORE™, e oot g i bt e e SO

10

15

20

25

30

77-

3-{{(3-{{{4-chloro-3-methyl-5-isoxazolylamino)sulfonyl)-2-(5-
methylthienyl})carbonyllamino)-2,4,6-trimethylphenyt carbamate,
3-{{{3-{{{4-chioro-3-methyl-5-isoxazolyl)amino}sulfonyi)-2-(5-
methyithienyl})carbonytlamino)-2,4,6-trimethylphenyl methyl carbonate,
N-{4-chioro-3-methyl-5-isoxazolyl)-2-(2-(3-methoxy-2,4,6-
trimethylphenyllacetyl}-5-methyl-3-thiophenesulfonamide,
N-{4-chioro-3-methyl-5-isoxazolyl)-2-(2-(3-hydroxy-2,4,6-
trimethytphenvl)acetyl)-5-methyi—3-thiophenesulfonamide_,
3-({{4-chioro-3-methyl-5-isoxazolyl}amino)sulfonyl}-N-{2-(2-hydroxy-1-
methylethyl)—4.B-dimethylphenyi)-s-methyl-Z—thiophenecarboxam'xde,
3-({{4-chloro-3-methyl-5-isoxazolyllamino}sulfonyl}-N-{2-{2-hydroxy-
ethyl)-4,6—dimeth_y!phenyl}-5-methyl—z-thiophehecarboxamide,
3-{{{4-chloro-3-methyl-5-isoxazolyl}amino}sutfonyl)-N-{2-(2,6-diacetyl}-4-
methylphenyl}-5-methyl-2-thiophenecarboxamide,
3-({{4-chloro-3-methyl-5-isoxazolylyamino}sulfonyf)-N-(2-{2-
methoxyacetyl}-4,6-dimethylphenyl}-5-methyl-2-thiophenecarboxamide,
3-(2-({(4-chloro-3-methyl-5-isoxazolyl)amino}suifonyl}-2-(5-
methylthienyl}}carbonyllamino)-3,5-dimethylphenyl}-3-oxopropanoic  acid,
3-{{{4-chloro-3-methyl-6-isoxazolyl)amino)sulfonyl}-N-(2-glycolyi-4,6-
dimethylphenyf)-5-methyl-2-thiophenecarboxamide,
3-(((4~chloro—3-methyl—5-isoxazolyl)amino)s_ulfonyl)—N—(2,4-dimethy¥-6-
methylsulfonyliphenyl}-6-methyl-2-thiophenecarboxamide,
3-{{(4-chloro-3-methyl-5-isoxazolyllamino)sulfonyl}-N-(2,4-dimethyl-6-
(tmethylamino)sulfonyl)phenyl}-6-methyi-2-thiophenecarboxamide,
3-{{{4-chloro-3-methyl-5-isoxazolyl)amino}sutfonyl}-N-(2,4-dimethyl-6-
({dimethylamino)sulfonyl}phenyl}-56-methyl-2-thiophenecarboxamide,
3-{{{4-chloro-3-methyl-5-isoxazolyljamino}sulfonyl)-N-(2,4-dimethyl-6-
(((methylsulfonyl)amin_o)carbonyllphenyl)—S-methvl-z-th?ophenecarboxamide,
3-{{{4-chloro-3-methyl-5-isoxazolyl)amino}sulfonyl}-N-(2-({2-flucroacetyl)-
4,6-dimethylphenyl)-5-methyl-2-thiophenecarboxamide,
N-(6-acetyl-4-methyl-1,3-benzodioxol-5-yl)-3-{{{4-chioro-3-methyl-5-

isoxazolyl)amino}sulfonyl)-5-methyl-2-thiophenecarboxamide,
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N-{4-acetyl-6-methyl-1,3-benzodioxol-5-yl}-3-({{4-chloro-3-methyl-5-
isoxazolyllamino)sulfonyl}-5-methyl-2-thiophenecarboxamide,
N-{2-acetyl-4,6-dimethylphenyl}-3-{{{4-chloro-3-methyl-5-
isoxazolyljamino}suifonyl}-4-methyl-2-thiophenecarboxamide,
N-(2-benzoyl-4,6-dimethylphenyl}-3-{{{4-chloro-3-methyl-5-
isoxazolylJamino)sulfonyl}-4-methyl-2-thiophenecarboxamide,
3-{{{4-chloro-3-methyi-5-isoxazolyllamino_}sulfonyl}-N-(2-
hydroxyethanimidoyi)-4,6-dimethylphenyl}-4-methyl-2-thiophenecarboxamide,
3-{{{4-chloro-3-methyl-5-isoxazolyljamino)suifonyl)-N-(2,4-dimethyl-6-
propionyipheﬁﬂ)fii:r?\ethyl-zmiophenecarboxamide,
3-{{{4-chloro-3-methyl-5-isoxazotyl}amino)sulfonyl)-N-{2-isobutyryl-4,6-
dimethylphenyl)-4-methyi-2-thiophenecarboxamide,
3-{{{4-chloro-3-methyl-5-isoxazolyl}amino}sutfonyl}-N-{2-

' (cyclohéxylcarb.onyl)-4,6-dimethylphenyi)-4-methyl-2-thiophenecarboxamide,

3-{{{4-chioro-3-methyl-5-isoxazolyl)amino)sulfonyl)-N-(2-
{cyclopropylcarbonyl}-4,6-dimethylphenyl)-4-methyl-2-thiophenecarboxamide,
3-({{3-{({4-chloro-3-methyl-5-isoxazolyl}amino)sulfonyl)-2-{4-
methyfithienyt))carbonyllamino)-2,4,6-trimethylphenyl carbamate,
3-{{(3-{{{4-chloro-3-methyl-b-isoxazolyllamino}sulfonyl}-2-(4-
methyithienyl}jcarbonyllamino)-2,4,6-trimethylphenyl methyl carbonate,
N-(4—chloro-3-methyt—5-isoxazolyi)-2-(2-(3-methoxy-2,4,67
trimethylphenyl)acetyl}-4-methyl-3-thiophenesulfonamide, '
N-{4-chloro-3-methyl-5-isoxazolyll-2-{2-{3-hydroxy-2,4,6-
trimethylphenyl}acetyl)-4-methyl-3-thiophénesulfonamide,
3-{{{4-chloro-3-methyl-5-isoxazolyllamino}suifonyl}-N-{2-(2-hydroxy-1-
méthylethyl)-4,6-dimethylphenyl)-4~methyl-2—thiophenecarboxamide,
3-{{{4-chioro-3-methyl-5-isoxazolyl)amino)sulfonyl}-N-(2-(2-hydroxy-
ethyl}-4,6-dimethylphenyl}-4-methyl-2-thiophenecarboxamide,
3-{{{4-chloro-3-methyl-5-isoxazolyl}amino}sulfonyl}-N-{2-(2,6-diacetyl)-4-
methylphenyl)-4-methyl-2-thiophenecarboxamide,
3-({{4-chioro-3-methyl-5-isoxazolyllaminoisulfonyl}-N-{2-{2-
methoxyacetyl)-4,6-dimethylphenyl)-4-methyl-2-thiophenecarboxamide,
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3-(2—(((4-chloro—3-methyl-S—isoxazolvnamino)sulfon\}l)~2-(4-
methylthienyllicarbonyl)amino}-3,5-dimethyiphenyl}-3-oxopropanoic  acid,
3-{{(4-chloro-3-methyl-5-isoxazolyllamino)sulfonyl}-N-(2-glycolyi-4,6-
dimethylphenyl)-)l-methyl-z-thiophenecarboxamide, -
3-{{{4-chloro-3-methyl-5-isoxazolyllamino)sulfonyl)-N-(2,4-dimethyl-6-
methylsulfonyliphenyl}-4-methyl-2-thiophenecarboxamide,
3-{({4-chloro-3-methyl-5-isoxazolyllamino}sulfonyl)-N-(2,4-dimethyl-6-
({methylamino}suifonyllphenyl}-4-methyl-2-thiophenecarboxamide,
3-{({4-chloro-3-methyl-b-isoxazolyl}amino}sulfonyl}-N-(2,4-dimethyl-6-
(tdimethylamino}sulfonyl)phenyl}-4-methyl-2-thiophenecarboxamide,
3-({{4-chloro-3-methyl-5-isoxazolyllamino)sulfonyl}-N-{2,4-dimethyi-6-
{{{methylsulfonyllamino)carbonyl)phenyl}-4-methyl-2-thiophenecarboxamide,
3-{{{4-chloro-3-methyl-5-isoxazolyllamino)sulfonyl}-N-{2-(2-fluoroacetyl}-
4,6-dimethylphenyl)-4>methyl-2-thiophenecarboxamide,
N-{6-acetyl-4-methyl-1,3-benzodioxol-5-yl}-3-{{{4-chloro-3-methy!-5-
isoxazotyl}amino)sulfonyl}-4-methyl-2-thiophenecarboxamide,
N-{4-acetyl-6-methyl-1,3-benzodioxol-5-yl}-3-{{(4-chloro-3-methyl-5-
isoxazolyl}amino)sulfonyl}-4-methyl-2-thiophenecarboxamide,
N-{2-acetyl-4,6-dimethylphenyl}-3-{{{4-chloro-3-methyl-5-
isoxazolyljamino}sutfonyll-4,5-dimethyl-2-thiophenecarboxamide,
N-{2-benzoyl-4,6-dimethylphenyl}-3-({{4-chloro-3-methyl-5-
isoxazolyllamino)sulfonyl)-4,5-dimethyl-2-thiophenecarboxamide,
3-({{4-chloro-3-methyl-5-isoxazolyl)lamino}sutfonyl)-N-(2-
hydroxyethanimidoyl)-4,G-dimethylphenyl)-ll.5-dimethv|-2-
thiophenecarboxamide,
3-(((4~chloro—3—methyl—5-isoxazolyl)amino!sulfonyl)-N-(2,4-dimethyl-6—
propionylphenyl)-4,5-dimethyl-2-thiophenecarboxamide,
3-{{{4-chloro-3-methyl-5-isoxazolyljaminalsutfonyl)-N-{2-isobutyryl-4,6-
dimethylphenyl}-4,5-dimethyl-2-thiophenecarboxamide,
3-({{4-chloro-3-methyl-5-isoxazolyllamino)sulfonyl}-N-{2-
(cyclohexylcarbonytl-4,6—dimethylphenyl)-4,5—dimethyl-Z-thiophenecarboxamide,
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3-(({{4-chloro-3-methyl-5-isoxazolyl)jaminojsuifonyl}-N-(2-
(cyclopropylcarbonyl}-4,6-dimethylphenyl}-4,5-dimethyl-2-
thiophenecarboxamide,
3-({{3-{({{4-chloro-3-methyl-b-isoxazolyljamino)sulfonyl}-2-{4,5-
dimethylthienyll}carbonyljamino}-2,4,6-trimethylphenyl carbamate,
3-{({3-{{{4-chloro-3-methyl-5-isoxazolyllamino)sulfonyl)-2-{4,5-
dimethylthienyl))carbonyl)amino}-2,4,6-trimethylphenyl methyl carbonate,
N-{4-chloro-3-methyl-5-isoxazoiyl}-2-(2-(3-methoxy-2,4,6-
trimethylphenyl)acetyl)-4,5-dimethyl-3-thiophenesulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-(2-{3-hydroxy-2,4,6-
trimethylphenyl)acetyl}-4,5-dintethyl-3-thiophenesulfonamide,
3-{{{4-chloro-3-methyl-5-isoxazolyl}amino}sulfonyl}-N-(2-(2-hydroxy-1-
methylethyl)-4,6-dimethyiphenyl}-4,5-dimethyl-2-thiophenecarboxamide,
3-{{{4-chloro-3-methyl-B-isoxazolyljamino)sulfonyl)-N-(2-(2-hydroxy-
ethyl}-4,6-dimethyiphenyl}-4,5-dimethyl-2-thiophenecarboxamide,
3-{{{4-chioro-3-methyl-b-isoxazolyljamino)sulfonyl)-N-{2-(2,6-diacetyl}-4-
methylphenyl}-4,5-dimethyl-2-thiophenecarboxamide,
3-{{{4-chloro-3-methyl-5-isoxazolyl)amino)sulfonyl}-N-(2-(2-
methoxyacetyi}-4,6-dimethylphenyl}-4,5-dimethyl-2-thiophenecarboxamide,
3-{2-{{{4-chloro-3-methyi-5-isoxazolyl}amino)sulfonyl)-2-(4,5-
dimethylithienyl}))carbonyl}amino}-3,5-dimethylphenyl}-3-oxopropanoic  acid,
3~(((4-chloro—3-methy|—5-isoxazoiyl)amino}suIfonyl)-N~(2-glycolyl—4,6¥
dimethyiphenyl}-4,5-dimethyl-2-thiophenecarboxamide,
3-t{{4-chioro-3-methyl-5-isoxazolyljamino)sulfonyl}-N-(2,4-dimethyi-6-
methylsutfonyliphenyl}-4,5-dimethyl-2-thiophenecarboxamide,
3-({{4-chloro-3-methyl-5-isoxazolyllamino}sulfonyl)-N-{2,4-dimethyl-6-
{{methylamino}sulfonyliphenyl)-4,5-dimethyl-2-thiophenecarboxamide,
3-{{{4-chloro-3-methyl-5-isoxazolyl)lamino)sulfonyl}-N-{2,4-dimethyl-6-
((dimethylamino}sulfonyl)phenyl}-4,5-dimethyl-2-thiophenecarboxamide,
3-{{(4-chioro-3-methyl-b-isoxazolyl}amino}sulfonyl}-N-(2,4-dimethyl-6-
{{{methylsulfonyllamino)carbonyl}phenyl}-4,5-dimethyl-2-thiophenecarboxamide,
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3-({(4-chloro-3-methyl-5-isoxazolyl}amino}suifony)-N-{ 2-(2-fluoroacetyl)-
4,6-dimethylphenyl}-4,5-dimethyl-2-thiophenecarboxamide,

N-{6-acetyl-4-methyl-1,3-benzodioxol-5-y!}-3-{{{4-chloro-3-methyi-5-
isoxazolyllamino)sulfonyl}-4,5-dimethyl-2-thiophenecarboxamide, and

5 N-{4-acetyl-6-methyl-1,3-benzodioxol-5-yl}-3-({{4-chloro-3-methyi-5-
isoxazolyllamino)sulfonyl}-4,5-dimethyl-2-thiophenecarboxamide.

Also among the preferred compounds are those selected from the
following:

N-{2-acetyl-4,6-dimethylphenyl)-3-{{{4-chloro-3-methyl-5-

10 isoxazolyl)aminojsulfonyl}-5-cyclopropyl-2-thiophenecarboxamide,
6-acetyl-(N-{2-acetyl-4,6-dimethylphenyl}-3-(({4-chioro-3-methyl-5-
isoxazotyllamino)suifonyl}-2-thiophenecarboxamide,

N-{2-acetyl-4,6-dimethylphenyl)-3-{{{4-chloro-3-methyl-5-
isoxazolyl)amino)sulfonyl)-5-cyano-2-thiophenecarboxamide,

15 N-(2-acetyl-4,6-dimethylphenyl}-3-({{4-chloro-3-methyl-5-
isoxazolyllamino)sutfonyl}-5-(cyanomethyl}-2-thiophenecarboxamide,

N-(2-acetyl-4,6-dimethylphenyl)-3-{{(4-chloro-3-methyl-5-
isoxazolyllamino}sulfonyl}-5-fluoro-2-thiophenecarboxamide,

N-(2-acetyl-4,6-dimethylphenyf)-3-{{{4-chioro-3-methyl-5-

20 isoxazolylyaminojsulfonyl)-5-chloro-2-thiophenecarboxamide, and

N-2-acetyl-4,6-dimethylphenyl}-5-chloro-3-{{{4-chloro-3-methyi-5-
isoxazolyllamino}sulfonvi}-4,5,6,7-tetrahydro-1-benzothiophene-2-carboxamide.

Preferred compounds are also those where W is O or CH,. The
sulfonamides are thus 2-phenoxycarbonyl-3-sulfonamide, 3-phenoxycarbonyl-2-

25 sulfonamide, 2-phenylacetyl-3-sutfonamide and 3-phenylacetyl-2-sulfonamide
derivatives of the above compounds.

Table 3 sets forth exemplary compounds of this embodiment and
demonstrates that the compounds have activity as endothelin receptor
adtagonists. More preferred compounds of Table 3 are those that have the

30 highest activities, and preferred substituents are those on the compounds wiht

the highest activities. The data in Table 3 is intended for exemplary and
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comparison puroposes only and is not intended to limit the scope of this

embodiment in any way.

TABLE 3

COMPOUND

ET, (M)

ET./ET,

N-{2-acetyl-4,6-dimethylphenyt}-3-{{{4-chloro-3-
methyl-5-isoxazolyl)amino)suifonyl}-2-
i thiophenecarboxamide

0.00055"

340001

| 3-{{{4-chloro-3-methyl-5-isoxazolyl)amino}sulfonyl)-N-

{2-isobutyryl-4,6-dimethylphenyl}-2-
thiophenecarboxamide

0.00111!

14000¢

N-(2-benzoyl-4,6-dimethyiphenyl}-3-({{4-chloro-3-
methyl-5-isoxazolyllamino)sulfonyl)-2-
thiophenecarboxamide

0.00426"'

6000¢

N-{2-acetyl-4,6-dimethylphenyl}-3-{{{4-chioro-3-
methyl-5-isoxazolyljaminolsulfonyl)-5-methyi-2-
{| thiophenecarboxamide

0.00294!

9000!

3-{({4-chloro-3-methyl-5-isoxazolyliamino)sulfonyl)-N-
{2,4-dimethyl-6-propionylphenyl)-2-
thiophenecarboxamide

0.00061"

21000!

3-{{{4~-chloro-3-methyl-5-isoxazolyllamino}suifonyl)-N-
{2-({cyclopropylcarbonyl)-4,6-dimethylphenyl}-2-
thiophenecarboxamide

0.00036"

450007

3-l{{4-chloro-3-methyl-5-isoxazolyl)amino)}sulfonyl}-N-
(Z-tcyctohexylcarbonyl)-4,6—dimethvlphgnyl)—2—
thiophenecarboxamide

0.0149'

1300f

3-{{{3-({(4-chloro-3-methyl-5-
isoxazolyllamino)sulfonyl)-2-thienyljcarbonyl}amino)-
2,4,6-trimethylphenyl methyl carbonate

0.00075'

3-{{{3-t{{4-chloro-3-methyl-5-
isoxazolyl)aminolsulfonyl}-2-thienylicarbonyllamino}-
2.4 6-trimethylphenyl carbamate

0.00545"

results are generally the average of 2 to 5 experiments
assay performed with incubation at 24° C. As described in the

Examples, incubation at the higher temperature reduces the activity by a

factor of 2- to about 10-compared to the activity at 4° C
- data not available or measured as % inhibition @ 100 yM

{ ET,/ET, selectivity

Table 4 lists oral half-life, bioavailability, and in yivo activity of selected

exemplary compounds. The in vivo activity was measured in a pulmonary
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"selected dosages. As Table 4 indicates, the compounds claimed herein exhibit

improved oral half-fife, bioavailability, and/or in vivo.activity over those

disclosed previously {see, e.q., PCT International Publication No. WO
96/31492},

. TABLE 4

COMPOUND

P,

POL,,,
in
Rat*

Peak
Plasma
Levels®

in vivo
Efficacy?

N-{4-chloro-3-methyl-5-isoxazolyl}-2-
[2-methyi-4,5-(methylenedioxylphenyl-
acetylithiophene-3-sulfonamide

2.32

4.1

173

++

N-{4-chloro-3-methyl-5-isoxazoiyl}-2-
{(2,3.4-trimethoxy-6-cyano)phenyl-
aminocarbonylijthiophene-3-sutfona-
mide

0.58

N-{4-chloro-3-methyl-b-isoxazolyl}-2-
{3-cyanomethyl-2,4,6-trimethylphenyl-
aminocarbonyl)thiophene-3-sulfona-
mide

1.78

3.4

40.2

++

N-(4-chloro-3-methyl-5-isoxazolyl}-2-
(3-carboxymethyl-2,4,6-trimethyl-
phenylaminocarbonyljthiophene-3-sul-
fonamide

1l

N-{4-chioro-3-methyl-5-isoxazolyl}-2-
(3-hydroxymethyi-2,4,6-trimethyl-
phenylaminocarbonylithiophene-3-sul-
fonamide

1.56

1.6

N-(4-chloro-3-methyl-5-isoxazolyl)-2-
{3-methanesuifonylamino-2,4,6-
trimethyiphenylaminocarbonylithio-
phene-3-sulfonamide

5.9

2.6

N-{4-chloro-3-methyl-6-isoxazolyl}-2-
{3-cyano-2,4,6-trimethylphenylamino-
carbonyl)thiophene-3-sulfonamide

3.9

20

++

N-{2-acetyl-4,6-dimethylphenyl}-3-{{{4-
chioro-3-methyl-5-
isoxazolyl)amino)sutfonyl}-2-
thiophenecarboxamide

40%

8.6

57

+ +°
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COMPOUND P | POt,, | Peak in vivo
in Plasma | Efficacy®
Rat® Levels®
3-{{{4-chloro-3-methyl-5- 54 | 59
isoxazolyl}amino)sulfonyl}-N-(2- J
isobutyryl-4,6-dimethylphenyl)-2- F
thiophenecarboxamide
3-{({4-chloro-3-methyi-5- 5.5 63
isoxazolyliamino}sulfonyl)-N-{2-
{cyclopropyicarbonyl}-4,6-
dimethyiphenyt}-2-
thiophenecarboxamide
* x 10 em/sec
* in hours
¢ in ug/mL
* Pulmonary Hypertension model: + + effective at 5 mg/kg

- no effect at 5 mg/kg
+ effective at 15 mg/kg
effective at 0.3 mg/kg in vivo

C. Preparation of the compounds

The preparation of the neutral (i.e., free} sulfonamide compounds that
possess the requisite activities are set forth in U.S. Patent Nos. 5,464,853,
5,694,021, 5,691,761, 5,571,821, 5,614,691, 5,464,853, commonly owned
co-pending U.S. application Serial Nos. 08/721,183 and 08/847,797, and
commonly owned published International PCT application Nos. WO 96/31492
and WO 97/27979. Representative syntheses are set forth the Examples.
Compounds whose synthesis is not explicitly exemplified herein or in the above-
listed patents and published International PCT applications. can bé synthesized
by routine modification of one or more methods described in detail in the
Examples by substituting appropriate readily available reagents.

Salts, acids and other de.rivatives thereof can be synthesized as outlined
and exemplified herein, or by other methods known to those of skill in the art.

1. Neutral compounds )

In general, most of the syntheses involve the condensation of a sulfonyl
chloride with an aminoisoxazole in dry pyridine or in tetrahydrofuran (THF) and

sodium hydride. The sulfonyl chlorides and aminoisoxazoles either can be
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obtained commercially or synthesized according to methods described in the
Examples or using other methods available to those of skill in this art {see, e.g.,
U.S. Patent Nos. 4,659,369, 4,861,366 and 4,753,672).

The N-{alkylisoxazolyl}sulfonamides can be prepared by condensing an
aminoisoxazole with a sulfonyl chloride in dry pyridine with or without the
catalyst 4-{dimethylamino)pyridine. The N-{3,4-dimethyl-5-isoxazolyljsulfona-
mides and N-{4,5-dimethyl-3-isoxazolyl}sulfonamides can be prepared from the
corresponding aminodimethyliéoxazole, such as 5-amino-3,4-dimethylisoxazole.
For example, N-{3,4-dimethyl-5-isoxazolyl}-2-(carbomethoxylthiophene-3-sulfon-
amide was prepared from 2-methoxycarbonyithiophene-3-sulfonyl chloride and
5-amino-3,4-dimethylisoxazole in dry pyridine.

The N-{4-haloisoxazolyl)sulfonamides can be prepared by condensation
of amino-4-haloisoxazole with a sulfony! chloride in THF with sodium hydride as
a base. For example, N-{4-bromo-3-methyl-5-isoxazolyl}thiophene-2-sulfona-
mide was prepared from 5-amino-4-bromo-3-methylisoxazole and thiophene-2-
sulfonyl chloride in THF and sodium hydride. N-{4-bromo-3-methyi-5-
isoxazolyl}-5-(3-isoxazolylithiophene-2-sulfonamide was prepared from 5-amino-
4-bromo-3-methylisoxazole and 5-(3-isoxazolyllthiophene-2-sulfonyl chloride.

Alternatively, compounds, such as those in which Ar? is thienyl, furyl
and pyrrolyl herein, may be prepared by reacting an appropriate sulfonyl chloride
with a 5-aminoisoxazole substituted at the 3 and 4 positions, such as 5-amino-
4-bromo-3-methylisoxazole, in tetrahydrofuran (THF} solution containing a base,
such as sodium hydride. Following the reaction, the THF is removed under
reduced pressure, the residue dissolved in water, acidified and extr‘acted with
methylene chioride. The organic layer is washed and then dried over anhydrous
magnésium sulfate, the solvents are evaporated and the residue is purified by
recrystallization using hexanes/ethyl acetate to yield pure product.

These suifonamides also can be prepared from the corresponding
sulfonyl chloride and the aminoisoxazole in pyridine with or without a catalytic
amount of 4-dimethylaminopyridine (DMAP). in some cases, the bis-sulfonyl
compound is obtained. as the major or exclusive product. The bis-sulfonated

products can be readily hydrolyzed to the sulfonamide using aqueous sodium
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hydroxide and a suitable co-solvent, such as methanol or tetrahydrofuran,
generally at room temperature.
Other examples include:
{al N-{4-bromo-3-methyl-5-isoxazolyl}-2-{N-phenylamino-
carbonylithiophene-3-sutfonamide was prepared from N-{4-bromo-3-methyl-5-

isoxazolyl}-2-carboxyithiophene-3-sulfonamide, aniline and 1-ethyl-3'-[3-

-dimethylaminopropyl]carbodiimide {EDCI). N-(4-brom6—3-methvi-5-isoxazoiyl)—2-

[{4-methoxyphenyllaminocarbonylithiophene-3-sulfonamide was prepared from
4-methoxyaniline, N,N’-diisopropylethylamine and N-{4-bromo-3-methyl-5-
isoxazolyl}-2-carboxylthiophene-3-sulfonamide. N-(4-bromo-3-methyl-5-
isoxazolyl)-2-(benzylaminocarbonyllthiophene-3-sulfonamide was prepared from
N-(4-bromo-3-methyl-5-isoxazolyl)-2-carboxylthiophene-3-sulfonamide and
benzylamine as described above.

N-{4-bromo-3-methyl-5-isoxazolyl)-2-carboxylithiophene-3-sulfonamide
was prepared from N-(4-bromo-3-methyl-5-isoxazolyl}-2-(carbomethoxy)thio-
phene-3-sulfonamide, which was prepared from the condensation of 5-amino-4-
bromo-3-methylisoxazole and 2-(carbomethoxy)thiophene-3-sulfonyl chioride.

(b) N-{4-bromo-3-methyl-5-isoxazolyl}-1-(4 -isopropyl-

phenyllpyrrole-2-sulfonamide and N-(4-bromo-3-methyl-5-isoxazolyl}-1-{4'-
isopropylphenyllpyrrole-3-sulfonamide were prepared from 5-amino-4-bromo-3-
methylisoxazole and a mixture of 1-{4‘-isopropylphenylipyrrole-2-sulfonyl
chloride and 1-{4'-isopropylphenylipyrrole-3-sulfonyl chloride. These sulfonyl
chlorides were prepared from 1-(4’-isopropylphenyl}pyrrole-2-sulfonic acid,
phosphorus oxychloride and phosphorus pentachloride. 1-(4’-isopropylphenyl)-
pyrroié-z—sulfonic acid was prepared from 1-(4’-isopropylphenylipyrrole and
chlorosulfonic acid. 1-(4'—isopropylphenvl)pyrrole was prepared from 4-
isopropylaniline and 2,5-dimethoxytetrahydrofuran.

2. Salts of the neutral compounds

Pharmaceutically-acceptable salts of the compounds may be prepared by
the exemplified method or any other method known to those of skill in the art.
As exemplified herein, in the case of organic salts, the organic base, such as

N,N’-dibenzylethylenediamine, chloroprocaine, choline, ammonia,
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diethanolamine and other hydroxyalkylamines, ethylenediamine, N-
methylglucamine, procaine, N-benzylphenethylamine, 1-para-chiorobenzyl-2-
pyrrolidin-1'-yimethylbenzimidazole, diethylamine and other alkylamines,
piperazine, or tristhydroxymethyllaminomethane, may be mixed with an
equimolar amount of the sulfonamide. Subsequent recovery of the salt by
crystallization, precipitation, concentration of the solution, lyophilization, spray-
drying, chromatography, including, but not limited to, normal- and reverse-phase
chromatography or resin chromatography, or any other method known to those
of skill in the art would provide the desired salts. The pharmaceutically
acceptable cationic salts can be prepared by reacting the acid forms with an
approptriate base.

3. Salts of hydrophobic sulfonamides

A process of making an alkali metal salt of hydrophobic sulfonamide
modulators of endothelin activity is provided. More particularly, processes for
making sodium salts of such sulfonamides are provided. Each process includes
the steps of dissolving the free sulfonamide in an organic solvent in the
presence of a saturated aqueous solution of an alkali metal salt and recovering
and purifying the sulfonamide salt.

The sulfonamide to be converted to an alkali metal salt can be made by
any process well known in the art (see, e.9., US Patent Nos. 5,591,761 and
5,594,021). By way of example, N>methoxy-N*methyl-3-(4-chloro-3-methyi-5-
isoxazolylsulfamoyl}-2-thiophenecarboxamide is reacted with 6-
methylbenzo{d][1,3}dioxolyl-5-methyl magnesium chloride in an organic solvent
to provide 4»chlo_ro-3-methyl-5-(2—(2-(6-methylbenzo[dl[1 3ldioxol-5-yljacetyl)-3-
thienylsulfonamido)isoxazole as a crude product that is purified be preparative
HPLC.

A process for for preparation of alkali metatl salts

An alternative process for preparing the salts is provided herein and
exemplified below {see, Example 7). Briefly, the process includes the steps of
(a) admixing 5-chloromethyl-6-methylibenzol{d{1,3]dioxole and activated
magnesium in tetrahydrofuran to form a Grignard reagent; (b} adding N?-

methoxy-Nz—methyl-S-(4-chioro-3-methyl-5—isoxazolylsulfamoyﬂ-2—
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thiophenecarboxamide to the reaction admixture; (c} diluting the mixture from
step (b} sequentially with a concentrated inorganic acid and an organic solvent
to form an aqueous !ayer_and an organic layer; and {d} drying the organic layer
and evaporating the solvent to form a residue. .

The salt-forming process of begins with dissolution of the free
sulfonamide in an organic solvent. Suitable organic solvents.suitable for use in
these processes are well known in the art. Exemplary and preféFred organic
solvents are ethyl acetate, methyl t-butyl ether, methyiene chloride, THF, ether,
acetonitrile, dioxane and chforoform. Ethyl acetate-is the most preferred organic
sofvent.

Formation of the alkali metal salt proceeds by exposing the organic
solvent containing the free suifonamide to a saturated solution of an alkali metal
salt. The particular salt used with depend on the desired sulfonamide salt to be
formed. Alkali metals suitable for use in the present process are well known in
the art and include sodium, potassium, calcium, magnesium and the like. For
preparation of a sulfonamide salt usetul fora pharmaceutical composition,
sodium and calcium are the preferred alkali metals. Sodium is most preferred.
Anionic components of the salt are well known in the art and include carbonate,
phosphate, bicarbonate, nitrate, hydroxide and the like and combinations
thereof. Carbonate, bicarbonate and hydroxide anions are preferred.

Bicarbonate is more preferred. The alkali metal salt used to form the

-sulfonamide salt is in the for of a highly concentrated aqueous solution. Itis

preferred that saturated solutions be used. Means for making saturated alkali
metal salt solutions are well known in the art. The biphasic mixture is agitated
by any number of methods including shaking, stirring, sonication, etc. After
allowing the layers to separate,' the aqueous phase is removed.

Recovery of the product from the organic solvent is accomplished using
any means well known in the art, such as crystallization and filtration. In one
embodiment, the organic solvent containing the sulfonamide salt is washed with
a concentrated salt solution, wherein the alkali metal is the same as used for
salt formation. Where the alkali metal salt is sodium, exemplary wash solutions

are concentrated solutions of sodium chloride (e.q., brine} or sodium
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bicarbonate. Once the protonated form of the sulfonamide has been converted
to the salt form, it is important to use concentrated (> than about 3 percent by
weight} salt wash solutions. Surprisingly, the alkali metal sulfonamide salt is
more soluble in organic solvents than in saturated alkali metal solutions. Use of
a diluted solution of salt {e.q., half-strength brine) or water for washing the
organic solvent may cause disproportionation of the product between water and
the organic layer, and subsequent loss of material. After washing, the product
solution can be dried concentrated to provide crude prpduct as, for example, a
residue. In a preferred embodiment, drying occurs over Na,SO, or MgSO, and
concentration occurs in vacuo.

The residue is further recovered and purified using recrystallization. In
accordance with this embodiment, the prodﬁct is dissolved in a organic, non-
water miscible solvent. Such solvents are well known in the art. Exemplary
and preferred such solvents are ether and halomethanes such as
dichloromethane and chloroform. A combination of such solvents can also be
used. The crystalline product can be isolated from the organic solvent via
filtration. The recovered product can be washed one or more times with the
organic, non-water miscible solvent. A detailed description of the making of 4-
chioro-3-methyl-5-(2-(2-(6-methylbenzold]([ 1,31dioxol-5-yllacetyl)-3-
thienylsulfonamido)isoxazole, sodium salt in accordance with the disclosed
process can be found hereinafter in the Examples.

The sulfonamide salts provided herein can be converted back to the free.
sulfonamide form and further purified by this process. The sulfonamide salt is
dissolved in an aqueous solvent (e.q., water) and filtered. Preferably, filtration
occurs through more than one layer of filter paper. Negative pressure or suction
may not be needed to complete filtration. In some cases, the large amount of
impurities that are not soluble in water (10% or higher} slows down the
filtration process. This problem can be avoided by using a larger size of filter
during the ﬁltration.- Usually there is no probtem with filtration if the purity of
the crude salt is 90% or higher.

The isolation salt, typically in the form of a turbid solution, is converted

to an acid by exposing the salt to a concentrated inorganic acid. Suitable acids
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include hydrochloric acid (HCI}, sulfuric acid (H,S0,), nitric acid {H,NO,) and the
like. Acidification continues until the pH of the product solution is about 1.5 to
about 2.5. Acidification preferably takes place at temperatures below about 10
°C. The product can precipitate as a milky, non-fittrable material during
acidification. The slow, dropwise addition of some extra amount of acid causes
the product to form a fine, easy filterable precipitate. The precipitate is filtered
off, washed with water until neutral and pressed on the filter to get rid of
excess water. The obtained free acid is typically >95% pure as determined by
HPLC. The purified sulfonamide can then be converted to the alkali metal salt
by the previously described procedure.

Practice the a process provided herein permits shortened reaction times,
and results in a more pure product than is possible with other methods. Direct
isolation of the sulfonamide salt may be achieved by mixing the product with
concentrated alkali salt solutions and organic solvents. A surprising key
obs'ervation is that the sulfonamide salt stays in the organic layer, so long as
the aqueous tayer is heavily salted rather than the aqueous layer as expected
This permits direct isolation of the salt which can be further purified by
conversion to the free sulfonamide and back to the salt, as well as
recrystallization. This discovery is key to synthesizing sulfonamide salts with
high purity at large scale.

4. Other derivatives

Prodrugs and other derivatives of the compounds suitable for
administration to humans may also be designed and prepare& by methods
known to those of skill in the art {see, e.g., Nogrady (1985) Medicinal
Chemistry A Biochemicai Approach, Oxford University Press, New York, pages
388-392).

Compounds described herein have been synthesized and tested for
activity in in vitro assays and, in some cases, in in vivo animal models. Nuclear
magnetic resonance spectroscopic {NMR], mass spectrometric, infrared
spectroscopic and high performance liquid chromatographic analyses indicated
that the synthesized compounds have structures consistent with those expected

for such compounds and are generally at least about 98% pure. All of the
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compounds exemplified or described herein exhibited acfivity as endothelin
antagonists.
D. Formulation of sulfonamides and sulfonamide salts

Formulations of the sulfonamides and sulfonamide salts described above
are provided herein. The formulations prepared as descrbed below are .
compositions designed for administration of the pharmaceutically acceptable
derivatives, particularly salts of the sulfonamide compounds provided herein.
Because of the observed superior stability characteristics of the salts, compared
to the neutral forms, such salts, particularly the sodium salts are particularly
suitable for oral and parenteral administration. Such compaositions include
solutions, suspensions, tablets, dispersible tablets, pills, capsules, powders, dry
powders for inhalers, sustained release formulations and any other suitable
formulation. Preferably the compositions wili take the form of a pill or tablet.
Methods for manufacture of tablets, capsiles and other such formulations are
known to those of skill in the art (see, e.q., Ansel, H.C {1985} Introduction to
Pharmaceutical Dosage Forms, 4th Edition, pp. 126-163).

It is understood that for the formulations herein, derivatives, including
pharmaceutically acceptable acids, esters, salts and prodrugs of these
compounds are preferred. Preférred for use.herein for preparing the
formulations are sodium salts, particularly the sodium salt in which Na* is the
counter jon.

In the formulations, effective concentrations of one or more
pharmaceutically acceptable derivatives is {are} mixed with a suitable
pharmaceutical carrier or vehicle. Preferably, the sulfonamide compounds are
derivatized as the corresponding salts, préferably sodium salts, prior to
formulation, as described above. The concentrations of the salts of the
compounds in the formulations are effective for delivery of an arﬁount, upon
administration, that ameliorates the symptoms of the endothelin-mediated
disease. Typically, the compositions are formulated for single dosage
administration. To formulate a composition, the weight fraction of compound

is dissolved, suspended, dispersed or otherwise mixed in a selected vehicle at
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an effective concentration such that the treated condition is relieved or
ameliorated.

Pharmaceutical carriers or vehicles suitable for administration of the
compounds provided herein include any such carriers known to those skilled in
the art to be suitable for the particular mode of administration.

In addition, the compounds may be formulated as the sole pharmaceutically

- active ingredient in the composition or may be combined with other active

ingredients. Liposomal suspensions, including tissue-targeted liposomes, may
also be suitable as pharmaceutically acceptable carriers. These may be
prepared according to methods known to those skilled in the art. For example,
liposome formulations may be prepared as described in U.S. Patent No.
4,522,811,

The active compound as salt, preferably as a sodium salt, is included in
the pharr;)aceutically acceptable carrier in an amount sufficient to exert a
therépeutically useful effect in the absence of undesirable side effects on the
patient treated. The therapeutically effective concentration may be determined
empirically b} testing the compounds in known in vitro and in vivo systems
{see, e.q., U.S. Patent No. 5,114,918 to Ishikawa et al.; EP A1 0 436 189 to
BANYU PHARMACEUTICAL CO., LTD (October 7, 1991}); Borges et al. {1989)
Eur. J. Pharm. 165: 223-230; : Filep et al. (1991) Biochem. Biophys. Res.

Commun. 177: 171-176} and then extrapolated therefrom for dosages for
humans.

The concentration of active compound sodium salt in the drug
composition will depend on absorption, inactivation and excretion rates of the
active compound, the physicochemical properties of the active compound, the
dosage schedule, and amount administered as well as other factors known to
those of skill in the art. For example, the amount that is delivered is sufficient
to treat the symptoms of hypertension. The effective amounts for treating
endothelin-mediated disorders are expected to be higher than the amount of the

sulfonamide compound that would be administered for treating bacterial
infections.
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Typically a therapeutically effective dosage should produce a serum
concentration of active ingredient of from about 0.1 ng/mi to about 50-100
ugimi. The pharmaceutical compositions typically should provide a dosage of
from about 0.001 mg to about 2000 mg of compound per kilogram of body
weight per day. Pharmaceutical dosage unit forms are prepared to provide from
about 1 mg to about 1000 mg and preferably from about 10 to about 500 mg
of the essential active ingredient or a combination of essential ingredients per
dosage unit form.

The active ingredient may be administered at once, or may be divided
into a number of smaller doses to be administered at intervals of time. Itis
understood that the precise dosage and duration of treatment is a function of
the disease being treated and may be determined empirically using known

testing protocols or by extrapolation from in vivo or in vitro test data. It is to be

noted that concentrations and dosage values may also vary with the severity of
the condition to be alleviated. it is to be further understood that for any
particular subject, specific dosage regimens should be adjusted over time
according to the individual need and the professional judgment of the person ad-

ministering or supervising the administration of the compositions, and that the

- concentration ranges set forth herein are exemplary only and are not intended to

limit the scope or practice of the claimed compositions.

Preferred derivatives include acids, salts, esters and prodrug forms. The
derivative is selected to be a more stable form than the corresponding neutral
compound. Preferred are pharmaceutically-acceptable salts, including, but not
limited to, amine salts, such as but not limited to N,N'-dibenzylethylenediamine,
chloroprocaine, choline, ammonia, diethanolamine and other
hydroxyalkylamines, ethylenediamine, N-methylglucamine, procaine, N-
benzyiphenethylamine, 1 -p_ara-chlorobenzyl-Z-pyrrolidin;1 -
vlmethylbenzimidaque. diethylamine and other alkylamines, piperazine,
tris(hydroxymethyl}aminomethane, alkali metal saits, such as but not limited to
lithium, potassium and sodium, alkali earth metal salts, such as but not limited
to barium, calcium and magnesium, transition metal salts, such as but not

fimited to iron, zinc, gold and silver, and other metal salts, such as but not
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limited to aluminum, sodium hydrogen phosphate, disodium phosphate, or
bismuth saits, preferably sodium salts, more preferably the sodium salt, and also
including, but not limited to, salts of mineral acids, such as but not limited to
hydrochlorides and sulfates, salts of organic acids, such as but not limited to
acetates, lactates, malates, tartrates, citrates, ascorbates, succinates,

butyrates, valerates and fumarates of the sulfonamide compounds or

pharmaceutically acceptable esters or other derivatives thereof. More preferred

salts include sodium salts, such as, but not limited to, a sodium hydrogen

‘phosphate salt and a sodium salt, most preferably the sodium salt.

Thus, effective concentrations or amounts of one or more of the
compounds provided herein or pharmaceutically acceptable derivatives thereof
are mixed with a suitable pharmaceutical carrier or vehicle for systemic, topical
or local administration to form pharmaceutical compositions. Compounds are
inc!luded in an amount effective for ameliorating or treating the endothelin-
mediated disorder for which treatment is contemplated. The concentration of
active compound in the composition will depend on absorption, inactivation,
excretion rates of the active compound, the dosage schedule, amount
administered, particular formulation as well as other factors known to those of
skill in the art.

The compositions are intended to be administered by an suitable route,
which includes orally, parenterally, rectally and topically and locally depending
upon the disorder being treated. For example, for treatment of ophthalmic
disorders, such as glaucoma, formulation for intraocutar and also intravitreal
injection is contemplated. For oral administration, capsules and tablets are
presently preferred. For parenteral administration reconstitution of a lyophilized
powder, prepared as described herein, is preferred. The compounds in liquid,
semi-liquid or solid form and are formulated in a manner suitable for each route
of administration. Preferred modes of administration include parenteral and oral
modes of administration.

Solutions or suspensions used for parenteral,' intradermal, subcutaneous,
or topical application can include any of the following components: a sterile

diluent, such as water for injection, saline solution, fixed oil, polyethylene
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glycol, glycerine, propylene glycol or other synthetic solvent; antimicrobial
agents, such as benzyl alcohol and methyl parabens; antioxidants, such as
ascorbic acid and sodium bisulfite; chelating agents, such as
ethylenediaminetetraacetic acid (EDTA); buffers, such as acetates, citrates and
phosphates; and agents for the adjustment of tonicity such as sodium chloride
or dextrose. Parenteral preparations can be enclosed in ampules, disposable
syringes or single or multiple dose vials made of glass, plastic or other suitable
material.

In instances in which the compounds exhibit insufficient solubility,
methods for solubilizing compounds may be used. Such methods are known to
those of skill in this art, and include, but are not limited to, using cosolvents,
such as dimethyisulfoxide (DMSO), using surfactants, such as tween, or
dissolution in aqueous sodium bicarbonate. Derivatives of the compounds, such
as prodrugs of the compounds may also be used in formulating effective
pharmaceutical compositions.

Upon mixing or addition of the sodium salt of the sulfonamide
compound(s), the resuiting mixture may be a solution, suspension, emulsion or
the like. The form of the resulting mixture depends upon a number of factors,
including the intended mode of administration and the solubility of the
compound in the selected catrier or vehicle., The effective concentration is
sufficient for ameliorating the symptoms of the disease, disorder or condition
treated and may be empirically determined.

The formulations are provided for administration to humans and animals
in unit dosage forms, such as tablets, capsules, pills, powders, dry powders for
inhalers, granules, sterile parenteral solutions or suspensions, and oral solutions
or suspensions, and oil-water emulsions containing suitable quantities of the
compounds, particularly the pharmaceuticalfy acceptable salts, preferably the
sodium salts, thereof. The pharmaceutically therapeutically active compounds
and derivatives thereof are typically formulated and administered in unit-dosage
forms or multiple-dosage forms. Unit-dose forms as used herein refers to
physically discrete units suitable for human and animal subjects and packaged

individualty as is known in the art. Each unit-dose contains a predetermined
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quantity of the therapeutically active compound sufficient to produce the
desired therapeutic effect, in association with the required pharmaceutical
carrier, vehicle or diluent. Examples of unit-dose forms include ampoules and
syringes individually packaged tablet or capsule. Unit-dose forms may be
administered in fractions or multiples thereof.. A multi'ple-dose form is a plurality
of identical unit-dosage forms packaged in a single container to be administered
in segregated unit-dose form. Examples of multiple-dose forms include vials,

bottles of tablets or capsules or bottles of pint or gallons. Hence, multiple dose

- form is a multiple of unit-doses which are not segregated in packaging.

The composition can contain along with the active ingredient: a diluent
such as lactose, sucrose, dicalcium phosphate, or carboxymethylcellulose; a
lubricant, such as magnesium stearate, calcium stearate and talc; and a binder
such as starch, natural gums, such as gum acaciagelatin, glucose, molasses,
polvinylpyrrolidine, celluloses and derivatives thereof, povidone, crospovidones
and other such binders known to those of skill in the art. Liquid
pharmaceutically administrable compositions can, for example, be prepared by
dissolving, dispersing, or otherwise mixing an active compound as defined
above and optional pharmaceutical adjuvants in a carrier, such as, for example,
water, saline, aqueous dextrose, glycerol, glycols, ethanol, and the like, to
thereby form a solution or suspension. If desired, the pharmaceutical
composition to be administered may also contain minor amounts of nontoxic
auxiliary substances such as wetting agents, emulsifying agents, or solubilizing
agents, pH buffering agents and the like, for example, acetate, socfium citrate,
cyclodextrine derivatives, sorbitan monolaurate, triethanolamine sodium acetate,
triethanolamine oleate, and other such agents. Actual methods of preparing
such dosage forms are known, or will be apparent, to those skilled in this art;
for example, see Remington’s Pharmaceutical Sciences, Mack Publishing
Company, Easton, Pa., 15th Edition, 1975. The compasition or formulation to
be administered will, in any event, contain a quantity of the active compound in
an amount sufficient to alleviate the symp;toms of the treated subject.

Dosage forms or compositions containing active ingredient in the range

of 0.005% to 100% with the balance made up from non-toxic carrier may be
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prepared. For oral administration, a pharmaceutically ac}:eptable non-toxic
composition is formed by the incorporation of any of the normally employed
excipients, such as, for example pharmaceutical grades of mannitol, lactose,
starch, magnesium stearate, talcum, cellulose derivatives, sodium
crosscarmellose, glucose, sucrose, magnesium carbonate, sodium sacchatin,
talcum. Such compositions include solutions, suspensions, tablets, capsules,
powders, dry powders for inhalers and sustained release formulations, such as,
but not limited to, implants and mic}oencapsulated delivery systems, and
Biodegradable, biocompatible polymers, such as collagen, ethylene vinyl
acetate, polyanhydrides, polyglycolic acid, polyorthoesters, polylactic acid and
others. Methods for preparation of these formulations are known to those
skilled in the art. and the like. The contemplated compositions may contain
0.01%-100% active ingredient, preferably 0.1-95%, typically 75-95%.

The salts, preferably sodium salts, of the active compounds may be
prepared with carriers that protect the compound against rapid elimination from
the body, such as time release formulations or coatings.__ The formulations
may be include other active compounds to obtain desired combinations of
properties. The compounds of formula 1, or a pharmaceutically acceptable salts
and derivatives thereof as described herein, may aiso be advantageously
administered for therapeutic or prophylactic purposes together with another
pharmacological agent known in the general art to be of value in treating one or
more of the diseases or medical conditions referred to hereinabove, such as
beta-adrenergic blocker {(for example atenolol}, a calcium channel t_ﬂocker (for
example nifedipine), an angiotensin converting enzyme (ACE} inhibitor {for
example lisinopril), a diuretic {for example furosemide or hydrochiorothiazide),
an endothelin converting enzyme (ECE} inhibitor {for example phosphoramidon]),
a neutral endopeptidase (NEP) inhibitor, an HMGCoA reductase inhibitor, a nitric
oxide donor, an anti-oxidant, a vasodilator, a dopamine agonist, a
neuroprotective agent, asteroid, a beta-agonist, an anti-coagulant, or a
thrombolytic agent. [t is to be understood that such combination therapy

constitutes a further aspect of the compositions and methods of treatment

'provided herein.
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1. Formulations for oral administration

Oral pharmaceutical dosage forms are either solid, gel or liquid. The solid
dosage forms are tablets, capsules, granules, and bulk powders. Types of oral
tablets include compressed, chewable lozenges and tabiets which may be
enteric-coated, sugar-coated or film-coated. Capsules may be hard or soft
gelatin capsules, while granules and powders may be provided in
non-effervescent or effervescent form wifh the combination of other ingredients
known to those skilled in the art.

in certain embodiments, the formulations are solid dosage forms,
preferably capsules or tablets. The tablets, pills, capsules, troches and the like
can contain any of the following ingredients, or compounds of a similar nature:
a binder; an diluent; a disintegrating agent; a lubricant; a glidant; a sweetening
agent; and a flavoring agent.

Examples of binders include microcrystalline cellulose, gum tragacanth,
glucose solution, acacia mucilage, gelatin solution, sucrose and starch paste.
Lubricants include talc, starch, magnesium or calcium stearate, lycopodium and
stearic acid. Diluents include, for example, lactose, sucrose, starch, kaolin, salt,
mannitol and dicalcium phosphate. Glidants include, but are not limited to,
colloidal silicon dioxide. Disintegrating agents include crosscarmeliose sodium,
sodium starch glycolate, alginic acid, corn starch, potato starch, bentonite,
methylcellulose, agar and carboxymethylcellulose. Coloring agents include, for
example, any of the approved certified water soluble FD and C dyes, mixtures
thereof; and water insoiuble FD and C dyes'suspended on alumina hydrate.
Sweetening agents inciude sucrose, lactose, mannitol and artificial sweetening
agents such as sodium cyclamate and saccharin, and any number of spray dried
flavors. Flavoring agents include natural flavors extracted from plants such as
fruits and synthetic blends of compounds which produce a pleasant sensation,
such as, but not limited to peppermint and methyl salicylate. Wetting agents
include propylene glycol monostearate, sorbitan monooleate, diethylene glycol
monolaurate and polyoxyethylene laural ether. Emetic-coatings include fatty
acids, fats, waxes, shellac, ammoniated shellac and cellutose acetate

phthalates. Film coatings include hydroxyethylcellulose, sodium
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carboxymethylcellulose, polyethylene glycol 4000 and cellulose acetate
phthalate.

If oral administration is desired, the salt of the compound could be
provided in a composition that protects it from the acidic environment of the
stomach. For example, the composition can be formulated in an enteric coating
that maintains its integrity in the stomach and releases the active compound in
the intestine. The composition may also be formulated in combination with an
antacid or other such ingredient.

When the dosage unit form is a capsule, it can contain, in addition to
material of the above type, a liquid carrier such as a fatty oil. In addition,
dosage unit forms can contain various other materials which modity the physical
form of the dosage unit, for example, coatings of sugar and other énteric
agents. The compounds can also be administered as a component of an elixir,
suspension, syrup, wafer, sprinkle, chewing gum or the like. A syrup may
contain, in addition to the active compounds, sucrose as a sweetening agent
and certain preservatives, dyes and colorings and flavors.

The active materials can also be mixed with other active materials which
do not impair the desired action, or with materials that supplement the desired
action, such as antacids, H2 blockers, and diuretics. For example, if the
compound is used for treating asthma or hypertension, it may be used with
other bronchodilators and antihypertensive agents, respectively. The active
ingredient is a compound or salt thereof as described herein. Higher
concentrations, up to about 98% by weight of the active ingredient may be
included. '

| Pharmaceutically acceptable carriers included in tablets are binders,
tubricants, diluents, disintegrating agents, coloring agents, flavoring
agents, and wetting agents. Enteric-coated tablets, because of the
enteric-coating, resist the action of stomach acid and dissolve or
disintegrate in the neutral or alkaline intestines. Sugar-coated tablets
are compressed tablets to which different layers of pharmaceutically

acceptable substances are applied. Film-coated tablets are
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compressed tablets which have been coated with polymers or other suitable
coating. Multiple compressed tablets are compressed tablets made by more
than one compression cycle utilizing the pharmaceutically acceptablie
substances previously mentioned. Coloring agents may also be used in the
above dosage forms. Flavoring and sweetening agents are used in compressed
tablets, sugar-coated, multiple compressed and chewable tablets. Flavoring and
sweetening agents are especially useful in the formation of chewable tablets
and lozenges. )

Liquid oral dosage forms include aqueous solutions, emulsions,
suspensions, solutions and/or suspensions reconstituted from
non-effervescent granules and effervescent preparations reconstituted from
effervescent granules. Aqueous solutions include, for example, elixirs and
syrups. Emulsions are either oil-in-water or water-in-oil.

Elixirs are clear, sweetened, hydroalcoholic preparations.’
Pharmaceutically acceptable carriers used in efixirs include solvents. Syrups are
concentrated aqueous solutions of a sugar, for example, sucrose, and may
contain a preservative. An emulsion is a two-phase system in which one liquid
is dispersed in the form of smail globules throughout another liqdid.
Pharmaceutically acceptable carriers used in emulsions are non-aqueotss liquids,
emulsifying agents and preservatives. Suspensions use pharmaceutically
acceptable suspending agents and preservatives. Pharmaceutically acceptable
substances used in non-effervescent granules, to be reconstituted into a Tliquid
oral dosage forr_n, include diluents, sweeteners and wetting agents.
Pharmaceutically acceptable substance used in effervescent granules, to be
reconstituted into a liquid oral dosage form, include organic adds and a source
of carbon dioxide. Coloring and f!avoring agents are used in all of the above
dosage forms.

Solvents include glycerin, sorbitol, ethyl alcohol and syrup. Examples of
preservatives include glycerin, methyl and propyiparaben, benzoic add, sodium
benzoate and alcohol. Examples of non-aqueous liquids utilized in emulsions
include mineral oil and cottonseed oil. Examples of emulsifying agents include

gelatin, acacia, tragacanth, bentonite, and surfactants such as polyoxyethylene
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sorbitan monooleate. Suspending agents include sodiurﬁ
carboxymethylcellu'lose, pectin, tragacanth, Veegum and acacia. Diluents
include lactose and sucrose. Sweetening agents include sucrose, syrups,
glycerin and artificial sweetening agents such as sodium cyclamate and
saccharin. Wetting agents include propytene glycol monostearate, sorbitan
monooleate, diethylene glycol monolaurate and polyoxyethylene lauryl ether.
Organic adds include citric and tartaric acid. Sources of carbon dioxide include
sodium bicarbonate and sodium carbonate. Coloring agents include any of the
approved certified water soluble FD and C dyes, and mixtures thereof. Flavoring
agents include natural flavors extracted from plants such fruits, and synthetic
blends of compounds which produce a pleasant taste sensation.

For a solid dosage form, the solution or suspension, in for example
propylene carbonate, vegetable oils or triglycerides, is preferably encapsulated
in a gelatin capsule. Such solutions, and the preparation and encapsulation
thereof, are disclosed in U.S. Patent Nos 4,328,245; 4,409,239; and
4,410,545. For a liquid dosage form, the solution, e.g., for example, in a
polyethylene glycol, may be diluted with a sufficient quantity of a
pharmaceutically acceptable liquid carrier, e.g. water, to be easily measured for
administration.

Alternatively, liquid or semi-solid oral formulations may be prepared by
dissolving or dispersing the active compound or salt in vegetable oils, glycols,
triglycerides, propylene glycol esters (e.g. propylene carbonate} and other such
carriers, and encapsulating these solutions or suspensions in hard or soft gelatin
capsule shells. Other useful formulations include those set forth in U.S. Patent
Nos. Re 28,819 and 4,358,603. . _

In one embodiment, the formulations are solid dosage forms, preferably
capsules or tablets. In a preferred embodiment, the formulations are solid
dosage forms, preferably capsules or tablets, containing 10-100%, preferably
50-95%, more preferably 75-85%, most preferably 80-85%, by weight, of one
or more sulfonamides or sulfonamide salts, preferably sodium hydrogen
phosphate or sodium salts, more preferably the sodium salts, of one or more

sulfonamide compounds of formula |; about 0-25%, preferably 8-15%, of a
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diluent or a binder, such as lactose or microcrystalline cellulose; about O to
10%. preferably about 3-7%, of a disintegrant, such as a modified starch or
celiulose polymer, particularly a cross-linked sodium carboxymethyl cellulose,
such as crosscarmellose sodium {Crosscarmellose sodium NF is available
commercially under the name AC-DI-SOL, FMC Corporation, Philadelphia, PA) or
sodium starch glycolate; and 0-2% of a lubricant, such a magnesium stearate,
talc and calcium stearate. The disintegrant, such as crosscarmellose sodium of
sodium starch glycolate, provides for rapid break-up of the cellulosic matrix for
immediate release of active agent following dissolution of coating polymer. In
all embodiments, the precise amount of active irigredient and auxiliary
ingredients can be determined empirically and is a function of the route of
administration and the disorder that is treated.

In an exemplary' embodiment, the formulations are capsules containing
about 80-90%, preferably about 83% of one or more sodium salts of one or
more sulfonamide compounds of formula {; about 10-15%, preferably about
11% of a diluent or a binder, such as lactose or microcrystalline cellulose; about
1-10%, preferably about 5% of a disintegrant, such as crosscarmellose sodium
or sodium starch glycolate; and about 0.1 to 5%, preferably about 1% of a
lubricant, such as magnesium stearate. Solid forms for administration as tablets |
are also contemplated herein.

in an exemplary preferred embodiment, the formulations are capsules
containing 83% of one or more sodium safts of one or more sulfonamide
compounds; 1% of microcrystalline cellulose; 5% of a disintegrant, such as
Crosscarmellose sodium or sodium starch glycofate; and 1% of magnesium
stearate.

The above embodiments may also be formulated in the form of a tablet,
which may optionally be coated. Tablets will contain the compositions
described herein.

In all embodiments, tablets and capsules formulations may be coated as
known by those of skill in the art in order to modify or sustain dissolution of the

active ingredient. Thus, for example, they may be coated with a conventional
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enterically digestible coating, such as phenylsalicylate, waxes and cellulose
acetate phthalate,

2. Injectables, solutions and emulsions

Parenteral administration, generally characterized by injection, either
subcutaneously, intramuscularly or intravenously is also contemplated herein.
Injectables can be prepared in conventional forms, either as liquid solutions or
suspensions, solid forms suitable for solution or suspension in liquid prior to
injection, or as emulsions. Suitable excipients are, for example, water, saline,
dextrose, glycerol or ethanol. In addition, if desired, the pharmaceutical
compositions to be administered may also contain minor amounts of non-toxic
auxiliary substances such as wetting or emulsifying agents, pH buffering
agents, stabilizers, solubility enhancers, and other such agents, such as for
example, sodium acetate, sorbitan monolaurate, triethanolamine oleate and
cyclodextrins. Implantation of a slow-release or sustained-release system, such
that a constant level of dosage is maintained (see, €.g., U.S. Patent No.
3,710,795} is also contemplated herein. The percentage of active compound
contained in such parenteral compositions is highly dependent on the specific
nature thereof, as well as the activity of the compound and the needs of the
subject.

Parenteral administration of the formulations includes intravenous,
subcutaneous and intramuscular administrations. Preparations for parenteral
administration include sterile solutions ready for injection, sterile dry soluble
products, such as the Iyophilized powders described herein, ready to be
combined with a solvent just prior to use, including hypodermic tablets, sterile
suspensions ready for injection, sterile dry insoluble products ready to be
combined with a vehicle just prior to use and sterile emulsions. The solutions
may be either aqueous or nonagueous.

{f administered intravenously, suitable carriers inciude physiological saline
or phosphate buffered saline (PBS}, and solutions containing thickening and
solubilizing agents, such as glucose, polyethylene glycol, and polypropylene

glycol and mixtures thereof.
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Pharmaceutically acceptable carriers used in parenteral preparations
include aqueous vehicles, nonaqueous vehicles, antimicrobial agents,
isotonic agents, buffers, antioxidants, local anesthetics, suspending and
dispersing agents, emulsifying agents, sequestering or chelating agents
and other pharmaceutically acceptable substances.

Examples of aqueous vehicles include Sodium Chloride Injection, Ringers
injection, Isotonic Dextrose injection, Sterile Water lnj_ec::ipn, Dextrase and
Lactated Ringers injection. Nonaqueous parenteral vehicles include fixed oils of
vegetable origin, cottonseed oil, corn oil, sesame oil and peanut oil.
Aniimicrobia[ agents in bacteriostatic or fungistatic
concentrations must be added to parenteral preparations packaged in
muitiple-dose containers which include phgno!s or cresols, mercurials,
benzyl alcohol, chiorobutanol, methYl and.propyl p-hydroxybenzoic acid
esters, thimerosal, benzalkopium chloride and benzethonium chioride.

Isotonic agents include sodium chloride and dextrose. Buffers include
phosphate and citrate. Antioxidants include sodium bisulfate. Local
anesthetics include procaine hydrochloride. Suspending and dispersing
agents include sodium carboxymethylcelluose, hydroxypropyl methylcelliutose
and polyvinylpyrrolidone. Emulsifying agents include Polysorbate 80 (Tween
80}. A sequestering or chelating agent of metal ions include EDTA.

Pharmaceutical carriers also include ethyl alcohol, polyethylene glycol and

- propylene glycol for water miscible vehicles and sodium hydroxide, hydrochloric

acid, citric acid or lactic acid for pH adjustment.

The concentration of the pharmaceutically active compound is adjusted
s0 that an injection pfovides an effective amount to produce the desired
pharmacological effect. The exéct dose depends on the age, weight and
condition of the patient or animal as is known in the art.

The unit-dose parenteral preparations are packaged in an ampoule, a vial
or a syringe with a needle. All preparations for parenteral administration must
be sterile, as is know and practiced in the art.

lustratively, intravenous or intraarterial infusion of a sterile aqueous

solution containing an active compound is an effective mode of administration.
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Another embodiment is a sterile aqueous or oily solution or suspension
containing an active material injected as necessary to produce the desired
pharmacological effect.

injectables are designed for local and systemic administration.
Typically a therapeutically effective dosage is formulated to contain a
concentration of at least about 0.1% w/w up to about 90% w/w or more,
preferably more than 1% w/w of the active compound to the treated tissue(s).
The active ingredient may be administered at once, or may be divided into a
number of smaller doses to be administered at intervals of time. itis
understood th'at the precise dosage and duration of treatment is a function of
the tissue being treated and may be determined empirically using known testing
protocols or by extrapolation from in vivo or in vitro test data. itis to be noted
that concentrations and dosage values may also vary with the age of the
individual treated. It is to be further understood that for any particular subject,
specific dosage regimens should be adjusted over time according to the
individual need and the professional judgment of the person administering or
supervising the administration 61‘ t.f:e formulations, and that the concentration
ranges set forth herein are exemplary only and are not intended to limit the
scope or practice of the claimed formulations.

The compound may be suspended in micronized or other suitable form or
may be derivatized to produce a more soluble active product or to produce a
prodrug. The form of the resulting mixture depends upon a number of factors,
including the intended mode of administration and the solubility of the
compound in the selected carrier or vehicle. The effective
concentration is sufficient for ameliorating the symptoms of the condition and
may be empirically determined.

it has been found that formulations containing certain sodium salts of the
sulfonamides provided herein, particularly those in which R® is phenylacetyl
exhibit an increase in stability as compared to formulations containing the
neutral compound. The data in Table 5 reflects the increased stability of
solutions of the sodium hydrogen phosphate and sodium salts of 4-chioro-3-
methyl-6-{2-(2-(6-methylbenzoldl{ 1, 3]dioxol-5-yl}acetyl}-3-
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thienylsulfonamido)isoxazole as compared to the neutral compound. These

salts also exhibit improved solubility over the neutral compound in aqueous

media. As can be seen from Table 5, the sodium hydrogen phosphate salt is

more stable than the neutral compound in a LABRASOL solution. The sodium

salt was found, in certain aqueous formulations, to be as stable as the sodium

hydrogen phosphate salt.

TABLE 5

1. SALT mg/ml VEHICLE h* (%P
none 150 LABRASOL 24 90.1
sodium 100 LABRASOL 22.5 98.2
hydrogen 50.5 97.1
phosphate
" 50 10% LABRASOL/water 87.0
" 25 " 89.4
" 100 DMSO 25 98.6
" 10 0.01 M NaPQO,:PEG:EtOH (6:3:1} | 24.5 98.6

k {pH 7.7) 48 100

“ " 2.4 water 17.5 96.5

i

E 25 0.1% BSA in water 92 46.6
- 25 water 6 94.5
" 10 water:PEG 400:EtOH {6:3:1) 6 100
" 10 0.01 M NaPO,:PEG 400:EtOH 67.5 100

(6:3:1) (pH 7.5) 7 days 98.8
19 days | 95.6
" 5 deionized water 24 93
48 85
72 77
“ 5 tap water 24 91
38 84
72 76
sodium 0.51 normal saline 24 96.9
" " ' 5% dextrose 24 99.4
" 0.57 0.75% PVP + 1.8% PG 24 74.4 |
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| SALT mg/mL VEHICLE h {%*
“ 0.49 1.5% PVP + 3.0% PG 24 90.0
" 100 5% dextrose 6 93.0
" 100 30% sorbito! 24 93.2
. 30 5% dextrose 24 92.2
" 30 20% sorbitol 24 93.2
b 20 5% dextrose 24 92.4
" 20 10% dextrose 24 934
" 20 10% dextrose + 10% PG 24 95.6
" 20 5% dextrose 24 93.7
{13 °C)
" 20 5% dextrose 24 90.1
" 20 5% dextrose + K-phosphate 20 92.6 .
-} buffer, 2.5% wiv {pH 7) :
- 20 " {pH 6.5} 24 89.4
" " " (pH 6} 24 84.6
“ " .} (pH 7.5} ] 93.4 f*
v " 5% dextrose + citrate buffer, 21 92.9
0.3% w/v {pH 8}
" " 10% dextrose + 10% PG + 24 90.7
Na-phosphate buffer, 0.3% wi/v
(pH 7.5)
R B . 24 97.4 |
i (4 °C}
L - " (pH 8) " 96.4
{4 °C}
" " 10% dextrose + 10% PG + 24 97.6
citrate buffer, 0.3% w/iv (pH {4 °C)
7.4) '
" " 10% dextrose + 10% PG 24 97.6
{4 °C)
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I SALT mg/mL VEHICLE . (%) i
M
N 30 10% dextrose + 10% PG + 24 98.0
- citrate buffer, 0.3% wiv {pH {4 °C)
7.5}
" 20 5% dextrose + 5% PG + 26 97.2
citrate buffer, 0.3% w/v (pH {4 °C)
7.8)
" 100 10% dextrose + 10% PG + 24 94.2
~ citrate buffer, 0. 3% wiv (pH
7.5)
. 20 5% dextrose + citrate buffer, 27 96.6
0.3% wiv {pH 7.5} {4 °C)
.T;
5 w 100 30% sorbitol 24 93.2
* 30 5% dextrose 24 92.2
- 30 20% sorbitol 24 93.2
" 20 5% dextrose 24 92.4
" 20 10% dextrose 24 93.4
10 |- 20 10% dextrose + 10% PG | 24 95.6
. 20 5% dextrose 24 90.2
o 20 5% dextrose 25 93.7
{10 °C}
. 20 5% dextrose + 5% buffer (pH | 24 92.6
7-0, -

15 ? hours following preparation of the formulation
® percent 4-chloro-3-methyl-5-{2-{2-(6-methylbenzoldl[1,3]dioxol- -5-yl}acetyli-3-
thienylsulfonamidolisoxazole remaining as determmed by h|gh performance
liquid chromatographic analysis.

In many instances, the solutions of sodium salts, including the sodium
20 salt and sodium hydrogen phosphate salts exhibit improved stability as
compared to the neutral compound. These salts also exhibit improved solubifity

over the neutral compound in aqueous media.
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3. Lyophilized powders

Of particular interest herein, are lyophilized powders, which can be
reconstituted for administration as solutions, emulsions and other mixtures.
They may also be formulated as sofids or gels.

In particular embodiments, formulations of sodium hydrogen phosphate
or sodium, preferably sodium, salts of the sulfonamide compounds, which
possess increased stability relative to formulations of the neutral sulfonamides
are provided. Specifically, formulation of sutfonamide sodium salts as a sterile,
lyophilized powder are provided. These powders were found to have increased
stability relative to formuiations of the neutral sulfonamides.

The sterile, lyophilized powder is prepared by dissolving the sodium salt
in a sodium phosphate buffer solution containing dextrose or other suitable
excipient. Subsequent sterile filtration of the solution followed by lyophilization
under standard conditions known to those of skill in the art provides the desired
formulation. Briefly, the lyophilized powder is prepared by dissolving dextrose,
sorbitot, fructose, corn syrup, xylitol, glycerin, glucose, sucrose or other suitable
agent, about 1-20%, preferably about 5 to 16%, in a suitable buffer, such as
citrate, sodium or potassium phosphate or other such buffer known to those of
skill in the art at, typically, about neutral pH. Then, a selected salt, preferably
the sodium salt of the sulfonamide {about 1 g of the salt per 10-100 g of the
buffer solution, typically about 1 g/30 g}, is added to the resulting mixture,
preferably above room temperature, more preferably at about 30-35° C, and
stirred until it dissolves. The resulting mixture is diluted by adding more buffer
{so that the resulting concentration of the salt decreases by about 10-50%,
typically about 15-25%). The resulting mixture is sterile filtered or treated to
remove particulates and to insure sterility, and apportioned into vials for
lyophilization. Each vial will contain a single dosage {(100-500 mg, preferabty
250 mg} or multiple dosages of the sulfonamide salt. The lyophilized powder
can be stored under appropriate conditions, such as at about 4°. C to room
temperature. Details of an exemplary procedure are set forth in the Examples.

Reconstitution of this lyophilized powder with water for injection

provides a formulation for use in parenteral administration of sodium salts of the
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sulfonamides. For reconstitution about 1-50 mg, preferably 5-35, more
preferably about 9-30 is added per ml of sterile water or other suitable carrier.
The precise amount depends upon the indication treated and selected
compound. Such amount can be empirically determined.

In one embodiment, the formulations contain lyophilized solids containing
one or more sodium hydrogen phosphate or sodium, preferably sodium, salts of

one or more sulfonamide compounds of formula {, and also contain one or more

.of the following:

a buffer, such as sodium or potass@um phosphate, or citrate;

a solubilizing agent, such as LABRASOL, DMSO,
bis{trimethylsilyllacetamide, ethanol, propyleneglycot (PG), or
polyvinylpyrrolidine {PVP); and

a sugar or carbohydrate, such as sorbitol or dextrose.

In more preferred embodiments, the formulations contain one or more
sodium hydrogen phosphate or sodium, preferably sodium, salts of one or more
sulfonamide compounds of formula I; a buffer, such as sodium or potassium
phosphate, or citrate; and a sugar or carbohydrate, such as sorbito! or dextrose.

In the most preferred embodiments, the formulations contain one or more
sodium salts of the sulfonamide compounds: a sodium phosphate buffer; and
dextrose. The preparation of these formulations is exemplified in the
EXAMPLES. '

4. Topical administration

Topical mixtures are prepared as described for the local and systemic
administration. The resulting mixture may be a solution, suspension, emulsions
or the like and are formulated as creams, gels, ointments, emulsions, solutions,
elixirs, lotions, suspensions, tinctures, pastes, foams, aerosols, irrigations,
sprays, suppositories, bandages, dermal patches or any other formulations
suitable for topical administration.

The sodium salts and other derivatives of the compounds may be
U.S. Patent Nos. 4,044,126, 4,414,209, and 4,364,923, which describe

aerosols for delivery of a steroid useful for treatment inflammatory diseases,

formulated as aerosols for topical application, such as by inhalation {see, e q
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particularly asthma). These formulations for administration to the respiratory
tract can be in the form of an aerosol or solution for a nebulizer, oras a
microfine powder for insufflation, alone or in combination with an inert carrier
such as lactose. In such a case, the particles of the formulation will typically
diameters of less than 50 microns, preferably less than 10 microns.

The sodium salts of the compounds may be formulated for focal or
topical application, such as for topical application to the skin and mucous
membranes, such as in the eye, in the form of gels, creams, and lotions and for
application to the eye or for intracistérna( or intraspinal application. Topical
administration is contemplated for transdermal delivery and also for
administration to the eyes or mucosa, or for inhalation therapies. Nasal
solutions of the active compound alone or in combination with other
pharmaceutically acceptable excipients-can also be administered.

These solutions, particularly those intended for ophthalmic use, may be
formulated as 0.01% - 10% isotonic solutions, pH about 5-7, with appropriate
salts.

5. Articles of manufacture

The derivatives, particularly the salts, acids, esters and preferably the
sodium salts of the compounds may be packaged as articles of manufacture
containing packaging material, 2 sodium salt of a compound provided ﬁerein,
which is effective for antagonizing the effects of endothelin, ameliorafing the
symptoms of an-endothelin-mediated disorder, or inhibiting binding of an
endothelin peptide to an ET receptor with an IC;, of less than about 10 #M,
within the packaging material, and a label that indicates that the compound or
sait tﬁereof is used for antagonizing the effects of endothelin, treating '
endothelin-mediated disorders or inhibiting the binding of an endothelin peptide
to an ET receptor.

6. Formulations for other routes of administration

Depending upon the condition treated other routes of administration,
such as topical applfication, transdermal patches, an rectal administration are

also contemplated herein.
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For example, pharmaceutical dosage forms for rectal administration are
rectal suppositories, capsules and tablets for systemic effect. Rectal
suppositories are used herein mean solid bodies for insertion into the rectum
which melt or soften at body temperature releasing one or more
pharmacologically or therapeutically active ingredients. Pharmaceutically
acceptable substances utilized in rectal suppositories are bases or vehicles and

agents to raise the melting point. Examples of bases include cocoa butter

- {theobroma oil), glycerin-gelatin, carbowax, {polyoxyethylene glycol} and

appropriate mixtures of mono-, di- and triglycerides of fatty acids. Combinations
of the various bases may be used. Agents to raise the melting point of
suppositories include spermaceti and wax. Rectal suppositories may be prepared
either by the compressed method or by molding. The typical weight of a rectal
suppository is about 2 to 3 gm.

Tablets and capsules for rectal administration are manufactured using the

same pharmaceutically acceptable substance and by the same methods as for

formutations for oral administration.
E. Evaluation of the bioactivity of the compounds

Standard physiological, pharmacological and biochemical procedures are
available for testing the compounds to identify those that possess any biological
activities of an endothelin peptide or the ability to interfere with or inhibit
endothelin peptides. Compounds that exhibit in vitro activities, such as the
ability to bind to endothelin receptors or to compete with one or more of the
endothelin peptides for binding to endothelin receptors can be used in the
methods for isolation of endothelin receptors and the methods for distinguishing
the specificities of endothelin receptors, and are candidates for use in the
methods of treating endothelin-mediated disorders.

Thus, other preferred compounds of formulas | and Il, in addition to
those specifically identified herein, that are endothelin antagonists or agonists

may be identified using such screening assays.
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1. Identifying compounds that modulate the activity of an
endothelin peptide

The compounds are tested for the ability to modulate the activity of
endothelin-1. Numerous assays are known to those of skill in the art for
evaluating the ability of compounds to modulate the activity of endothelin (see,
e.q.. U.S. Patent No. 5,114,918 to Ishikawa et al.; EP A1 0 436 189 to BANYU
PHARMACEUTICAL CO., LTD. {October 7, 1991}; Borges et al. (1989} Eur. J.

Pharm. 165; 223-230; Filep et al. (1991} Biochem. Biophys. Res. Commun.

177: 171-176). In vitro studies may be corroborated with in vivo studies (see,
e.g., U.S. Patent No. 5,114,918 to Ishikawa et al.; EP A1 0 436 189 to BANYU
PHARMACEUTICAL CO., LTD. (October 7, 1991)) and pharmaceutical activity
thereby evaluated. Such assays are described in the Examples herein and
include the ability to compete for binding to ET, and ETg receptors present on
membranes isolated from cell lines that have been genetically engineered to
express either ETA or ETg receptors on their cell surfaces.

The 'properties of a potential antagonist may be assessed as a function of
its ability to inhibit an endothelin induced activity in vitro using a particutar
tissue, such as rat portal vein and aorta as well as rat uterus, trachea and vas
deferens (see e.q., Borges, R., Von Grafenstein, H. and Knight, D.E., "Tissue
selectivity of endothelin,” Eur. J. Pharmacol 165:223-230, {1989)). The ability
to act as an endothelin antagonist in vivo can be tested in hypertensive rats,
ddy mice or other recognized animal models (see, Kaltenbronn gt-al. (1990) J.
Med. Chem. 33:838-845, see, also, U.S. Patent No. 5,114,918 to Ishikawa et
al.; and EP A1 0 436 189 to BANYU PHARMACEUTICAL CO., LTD {October 7,
1991); see, also Bolger et al. (1983} J. Pharmacol. Exp. Ther. 225291-309].

Using the results of such animal studies, pharmaceutical effectiveness may be

- evaluated and pharmaceutically effective dosages determined. A potential

agonist may also be evaluated using in vitro and in vivo assays known to those
of skill in the art.

Endothelin activity can be identified by the ability of a test compound to
stimulate constriction of isolated rat thoracic aorté (Borges et al. (1989} "Tissue

selectivity of endothelin" Eur. J. Pharmacol. 165: 223-230). To perform the
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assay, the endothelium is abraded and ring segments mc;unted under tension in
a tissue bath and treated with endothelin in the presence of the test compound.
Changes in endothelin induced tension are recorded. Dose response curves
may be generated and used to provide information regarding the relative
inhibitory potency of the test compound. Other tissues, including heart, skeletal
muscle, kidney, uterus, trachea and vas deferens, may be used for evaluating
the effects of a particular test compound on tissue contraction.

Endothelin isotype specific antagonists may be identified by the ability of
a test compound to interfere with endothelin binding to different tissues or cells
expressing different endothelin-receptor subtypes, or to interfere with the

biological effects of endothelin or an endothelin isotype (Takayanagi_et al,

{1991) Req. Pep. 32: 23-37, Panek et al. {1992} Biochem. Biophys. Res.

Commun. 183: 566-571). For example, ETg receptors are expressed in vascular

endothelial cells, possibly mediating the release of prostacyclin and
endothelium-derived relaxing factor {De Nucci et al. (1988} Proc. Natl. Acad.
Sci. USA 85:9797). ET, receptors are not detected in cultured endothelial cells,
which express ETg receptors.

The binding of compounds or inhibition of binding of endothelin to ET,
receptors can be assessed by measuring the inhibition of endothelin-1-mediated
release of prostacyclin, as measured by its major stable metabolite, 6-keto
PGF,,, from cultured bovine aortic endothelial cells (see, ¢.g., Filep et al. (1991)
Biochem. and Biophys Res. Commun. 177: 171-176). Thus, the relative affinity
of the compodnds for different endothelin receptors may be evaluated by
determining the inhibitory dose response curves using tissues that differ in
receptor subtype.

Using such assays, the relative affinities of the compounds for ET,
receptors and ET, receptors have been and can be assessed.. Those that
possess the desired properties, such as specific inhibition of binding of
endothelin-1, are selected. The selected compounds that exhibit desirable
activities may be therapeutically useful and are tested for such uses using the
above-described assays from which in vivo effectiveness may be evaluated
{see, e.9., U.S. Patent No. 5,248,807; U.S. Patent No. 5,240,910; U.S. Patent
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No. 5,198,548; U.S. Patent No. 5,187,195; U.S. Patent No. 5,082,838; U.S.
Patent No. 5,230,999; published Canadian Application Nos. 2,067,288 and
2071193; published Great Britain Application No. 2,259,450; Published
International PCT Application No. WO 93/08799; Benigi et gL {1993} Kidney
International 44:440-444; and Nirei et al. {1993) Life Sciences 52:1869-1874}.

Compounds that exhibit in vitro activities that correlate with in vivo

effectiveness will then be formulated in suitable pharmaceutical compositions
and used as therapeutics.

The compounds also may be used in methods for identifying and
isolating endotﬁelin—speciﬂc receptors and aiding in the design of compounds
that are more potent endothelin antagonists or agonists or that are more specific
for a particular endothelin receptor.

2. Isolation of .endothelin receptors

A method for identifying endothelin receptors is provided. in practicing
this method, one or more of the compounds is linked to a support and used in
methods of affinity purification of receptors. By selecting compounds with
particular specificities, distinct subctasses of ET receptors may be identified.

One or more of the compounds may be linked to an appropriate resin,
such as Affi-gel, covalently or by other linkage, by methods known to those of
skill in the art for linking endothe!in to such resins {see, Schvartz et al. {1990)
Endocrinology 126: 3218-3222). The linked compounds can be those that are
specific for ET, or ET; receptors or other subclass of receptors.

The resin is pre-equilibrated with a suitable buffer generally at a
physiological pH (7 to 8). A composition containing solubitized receptors from a
selected tissue are mixed with the resin to which the compound is linked and
the receptors are selectively eluted. The receptors can be identified by testing
them for binding to an endothelin isopeptide or analog or by other methods by
which proteins are identified and characterized. Preparation of the receptors,
the resin and the elution method may be performed by modification of standard
protocols known to those of skill in the art {see, e.g., Schvartz et al. {1990)
Endocrinoloqy 126: 3218-3222).
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Other methods for distinguishing receptor type based on differential
affinity to any of the compounds herein are provided. Any of the assays
described herein for measuring the affinity of selected compounds for endothelin
receptors may also be used to distinguish receptor subtypes based on affinity
for particular compounds provided herein. In particular, an unknown receptor
may be identified as an ET, or ET, receptor by measuring the binding affinity of
the unknown receptor for a compound provided herein that has a known affinity
for one receptor over the other. Such preferential interaction is useful for
determining the particular disease that may be treated with a compound
prepared as described herein. For example, compounds with high affinity for
ET, receptors and little or no affinity for ET, receptors are candidates for use as
hypertensive agents; whereas, compounds that preferentially interact with ET,
receptors are candidates for use as anti-asthma agents.

The following examples are included for illustrative purposes only and are
not intended to limit the scope of the invention.

EXAMPLE 1

N-{4-bromo-3-methyl-5-isoxazolyl}-2-(aminocarbonylithiophene-3-sulfonamide

Carbonydiimidazole (485 mg, 2.99 mmol} was added to a solution of N-
{4-bromo-3-methyl-5-isoxazolyt}-2-carboxylthiophene-3-sulfonamide {1 g, 2.72
mmol) in THF (10 mlj at room temperature. The mixture was stirred for 15
minutes. Aqueous NH, (5 ml} was then added, and the mixture was stirred at
room temperature for 30 minutes. The solvent was evaporated and the residue
was partitioned between EtOAc and 1 N HCI. The organic layer was dried
{MgS0O,). The solid was filtered and the filtrate concentrated. The oily residue
was recrystalfized from EtOAc to give N-{4-bromo-3-methyl-5-isoxazolyl}-2-
(aminocarbonylithiophene-3-sulfonamide (946 mg, 95% vyield) as a white solid,
m.p. 168-170° C.
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EXAMPLE 2
N-{4-Bromo-3-methyl-5-isoxazolyl}-2-[(3,4-methylenedioxy}benzoylithiophene-3-
sulfonamide
A. N-(4-bromo-3-methyl-5-isoxazolyl}-2-[{N-methoxy-N-

methyl)aminocarbonyllthiophene-3-sulfonamide

N-{4-bromo-3-methyl-b-isoxazolyl}-2-{{N-methoxy-N-
methylicarboxamide]thiophene-3-sulfonamide was prepared by the same
method as described in Example 1 with the exception that N,O-
dimethylhydroxylamine was used in place of ammonium hydroxide. The yield

was 90%.

B. N-{4-Bromo-3-methyl-5-isoxazolyl}-2-[(3.4-methylenedioxylbenzoyl]lthio-
phene-3-sulfonamide

Freshly prepared (3,4-methylenedioxylphenyl magnesium bromide (1.28
g of (3,4-methylenedioxylbromobenzene and 172 mg Mg turnings} was added
to a solution of N-{4-bromo-3-methyl-5-isoxazolyl)-2-[(N-methoxy-N-
methyllaminocarbonyllthiophene-3-sutfonamide (A) (652 mg, 1.59 mmol) in THF
{10 mi} at room temperature. The {esuiting mixture was refluxed for 30
minutes. To workup, the mixture was allowed to cool to room temperature and
was quenched with TN HCI (10 ml). THF was then evaporated. The aqueous
residue was partitioned between 1 N HC! and EtOAc. The organic iayer was
concentrated and the residue was purified by HPLC to give N-{4-bromo-3-
methyl-5-isoxazotyl)-2-[{3,4-methylenedioxylbenzoyllthiophene-3-sulfonamide
{90 mg, 12% vield) as a dark yellow powder, m.p. 47-49° C,

EXAMPLE 3
N-{4-Bromo-3-methyl-5-isoxazolyl}-2-[(2-hydroxyphenyllaminocarbonyt]thio-
phene-3-sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl}-2-{{2-hydroxyphenyllaminocarbonyt]-
thiophene-3-sulfonamide was prepared by the same method as described in
Example 1 with the exception that 3-aminophenol was used in place of
ammonium hydroxide. The product was purified by HPLC to give N-{4-bromo-3-
methyl-5-isoxazolyl)-2-{{2-hydroxyphenyllaminocarbonylithiophene-3-sulfona-
mide (50 mg, 18% vyield) as a dull yellow solid, m.p. 42-44° C.
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EXAMPLE 4
N-{4-Bromo-3-methyl-5-isoxazolyl}-2-((3,4-methylenedioxy)phenytacetylithio-
phene-3-sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl}-2-{{3,4-methylenedioxy)phenyl-
acetyllthiophene-3-sulfonamide was prepared by the same method as described
in Example 2 with the exception that piperonylmagnesium chloride was used
instead of (3,4-methylenedioxy)phenylmagnesium bromide and the reaction
mixture was stirred overnight at room temperature instead of refluxing for 30
minutes. The crude mixture was purified by HPLC to give N-{4-bromo-3-methyl-
5-isoxazolyl)-2-[3,4-(methylenedioxy)phenylacetyllthiophene-3-sulfonamide {20
mg, 40% vield] as a yellow oil.

EXAMPLE 5
N-(4-chloro-3-methyl-5-isoxazolyl})-2-{{3.4-methylenedioxy)phenylacetyl]lthio-
phene-3-sulfonamide

N-(4-chloro-3-methyi-5-isoxazolyl}-2-[(3,4-methylenedioxy)phenylacetyl]-
thiophene-3-sulfonamide was prepared by the same method as described in
Example 4 with the exception that N-{4-chloro-3-methyl-5-isoxazolyl)-2-
carboxylthiophene-3-sulfonamide was used instead of N-{4-bromo-3-methyl-5-
isoxazolyl)-2-carboxyithiophene-3-sulfonamide. N-{4-chloro-3-methyl-5-
isoxazolyl)-2-{(3,4-methylenedioxy}phenylacetylithiophene-3-sulfonamide (3 g,
50% yield) was obtained via HPLC purification as a yellow sotid, m.p. 35-
38° C. '

EXAMPLE 6

N-{4-chloro-3-methyl-5-isoxazolyl}-2-[3,4-{methylenedioxy)-6-methyllphenyl-
acetyl-3-thiophenesutfonamide also designated 4-chloro-3-methyl-5-{2-(2-(6-
methylbenzol[d][1,3]dioxol-5-yl}acetyl}-3-thienylsulfonamidolisoxazole and N-(4-
chloro-3-methyl-5-isoxazolyll-2-[2-methyl-4,5-(methylenedioxylphenyl-
acetyl]thiophene-3-sulfonamide

A. (3.4-methylenedioxy)-6-methylbenzyl chloride

To a 1:1 mixt;Jre of ethyl ether {100 ml} and conc. HC! {100 ml) at 0°C
was added {3,4-methylenedioxyitoluene (10 ml}. Formaldehyde (20 ml, 37% in
water) was then added dropwise. The reaction was stirred at 0°C for 2 hours

and at room temperature for an additionat 10 hours. The reaction mixture was
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then diluted with ethyl ether {100 mi} and the two layers were separated. The
organic layer was dried (MgSO,), the solid was filtered and the filtrate was
concentrated. The residue was then heated with hexane {200 ml} and the
insolubles were filtered off the hot solution. The filtrate was concentrated to '
give a mixture of (3,4-methylenediexy)-6-methylbenzyl chloride (9.4 g, 63%
yield) and bis[{3,4-methylenedioxy)-6-methyllphenylmethane (3.6 g} as a white
solid. This mixture was carried on to the next step without further purification.

B. N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy}-6-
methyllphenylacetyl-3-thiophenesulfonamide

N-{4-chloro-3-methyl-b-isoxazolyl}-2-[3,4-(methylenedioxy}-6-
methyllphenylacetyl-3-thiophenesulfonamide was synthesized in the same
manner as for Example 5 using (3,4-methylenedioxy)-6-methylbenzyl chloride
instead of {3,4-methylenedioxylbenzyl chloride. The crude product was purified
by preparative HPLC to give N-({4-chloro-3-methyl-5-isoxazolyl}-2-[3,4-
{methylenedioxy)-6-methyliphenylacetyl-3-thiophenesulfonamide as a yellow
powder (71% vyield, m.p. 42-45°C).

' EXAMPLE 7

4-Chloro-3-methyl-56-(2-(2-{6-methylbenzold]{1,3]dioxol-5-yl)acetyl}-3-
thienylsutfonamidolisoxazole, sodium sait

A. Preparation of (4-chloro-3-methyl-5-(2-{2-(6-methylbenzold]{1 .3ldioxol-5-
yljacetyl}-3-thienylsulfonamidolisoxazole '

1. Preparation of 5-chloromethyl-6-methylbenzold](1,3}dioxole

To a mixture of methylene chloride {130.L}, concentrated HCI (130 L),
and tetrabuylammonium bromide {1.61 Kg) was added 5-
methylbenzoldl{1,31dioxole (10 Kg} followed by the slow addition of
formaldehyde {14 L, 37 wt% in water}. The mixture was stirred overnight. The
organic layer was separated, dried with magnesium sulfate and concentrated to
an oil. Hexane (180 L) was added and the mixture heatéd to boiling. The hot
hexane solution was decanted from a heavy oily residue and evaporated to give
almost pure 5-chloromethyl-6-methyibenzold]{1,3}dioxole as a white solid.
Recrystallization from hexane (50 L} gave 5-chioromethyl-6-

methylbenzold]{1,3]dioxole (80% recovery after recrystallization).
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2. Formation of {4-chloro-3-methyl-5-(2-{2-(2-
methylbenzold]{1,3}dioxol-5-yllacetyl)-3-
thienylsulfonamidolisoxazole

A portion of a solution of 5-chloromethyl-6-methylbenzol[d]{1,3)dioxole
{16.8 g, 0.092 mol) in tetrahydrofuran {THF}{120 mL) was added to a well stirred
slurry of magnesium powder, (3.3 g, 0.136 g-atom, Alfa, or Johnson-Matthey, -
20 + 100 meshj} in 'THF {120 mL} at room temperature. The resulting reaction
admixture was warmed up to about 40-45 °C for about 2-3 min, causing the
reaction to start. Once the magnesium was activated by the heating, and the
reaction begun, the mixture was cooled and maintained at a temperature below
about 8 °C. The magnesium can be activated with dibromoethane in place of
heat.

A flask containing the reaction mixture was cooled and the remaining
solution of 5-chloromethlybenzold][1,3]}dioxole added dropwise during 1.5 hours
while maintaining an internal temperature below 8 °C. Temperature control is
important: if the Grignard is generated and kept below 8 °C, no Wurtz coupling
takes place. Longer times at higher temperatures promote the Wurtz coupling
pathway. Wurtz coupling can be avoided by using high quality Mg and by
keeping the temperature of the Grignard below about 8 °C and stirring
vigorously. The reaction works fine at -20 °C, so any temperature below 8 °C
is acceptable at which the Grignard will form. The color of the reaction mixture
turns greenish.

The reaction mixture was stirred for an additional 5 min at O °C, while
N’-methoxy-Nz-methyl-3-(4—chloro-3-methyl~$~isoxazolylsulfamoyl)—2-thio-
phenecarboxamide (6.6 g, 0.018 mol) in anhydrous THF (90 mL) was charged
into the addition funnel. .The reaction mixture was degassed two times then the
solution of N%-methoxy-N*-methyl-3-{4-chioro-3-methyl-5-isoxazolylsulfamoyl)-2-
thiophenecarboxamide was added at O °C over 5 min. TLC of the reaction
mixture (Silica, 12% MeOH/CH,Cl,} taken immediately after the addition shows
no N2-methoxy-N*-methyl-3-{4-chloro-3-methyl-5-isoxazolysulfamoyl)-2-thio-

phenecarboxamide.
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The reaction mixture was transferred into a flask containing 1 N HCI
{400 mL, 0.4 mol HCl, ice-bath stirred), and the mixture stirred for 2 to 4 min,
transferred into a separatory funnel and diluted with ethyl acetate (300 mL}.
The layers were separated after shaking. The water layer was extracted with
5§ additional ethyl acetate (150 mL} and the combined organics washed with half-
brine. Following separation, THF was removed by drying the organic layer over
sddium sulfate and concentrating under reduced pressure at about 39 °C.

B. Preparation of 4-chloro-3-methyl-5-(2-(2-(6-methylbenzold](1.3]dioxol-5-
yllacetyl)-3-thienylsulfonamidolisoxazole, sodium salt

10 The product from part A was then re-dissolved in ethyl acetate and
washed with saturated NaHCO; (5 x 50 ml} until the washings became
colorless. The solution was washed with brine, dried over Na,SO, and
concentrated in vacuo to give a semicrystalline yellow residue. 100 mL of
CH,Cl, was added to the solution and the mixture stirred under nitrogen for

15 from 5 to 10 minutes until a fine crystalline product was formed. Ether {150
mL) was added and the mixture stirred from an appropriate time {e.g., 10 min).
The product was isolated by filtration, washed with a mixture of CH,Cl,/ether
(1:2) {30 mL) then with ether (30 mL) and dried under reduced pressure. When
prepared in accordance with the specific embodiments set forth above, the title

20 product was produced in quantity of 7.3 g with a purity of around 85% (HPLC,
RP, 40% acetonitrilefwater, 0.1% TFA neutralized with ammonia to pH 2.5,
isocratic conditions, 1 mbL/min)}.

The salt pfo<iuct from above was dissolved in water (600 mL) at 10 °C,
the solution stirred for a short period of time {e.g., 3 min} and then filtered

25 through a layer of paper filters (e.g., 3 filters) with suction. In some cases, the
large amount of impurities that are not soluble in water {10% or higher} slows
down the filtration process extremely. This problem can be avoided by using a
larger size filter during the filtration. Usually there is no problem with filtration if
the purity of the crude salt is 90% or higher.

30 The greenish slightly turbid solution obtained from filtration was cooled
in an ice bath and acidified to a pH of 2 using an acid such as 4 N HCl. When

the pH of the solution was 2, the product precipitates as a milky, non-filterable
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material. Slow dropwise addition of extra 4 N HCl causes the product to form a
fine, easily filterable precipitate. The pale vellow precipitate was filtered off,
washed with water until neutral and pressed on the filter to get rid of excess of
water}. The obtained free acid was typically 95% pure as determined by HPLC.

The free acid form of the product was dissolved in ethyl acetate (about
100 ml), washed with brine (30 mL} to remove water. The dehydrated solution
was shaken with cold saturated NaHCO, solution {2 x 30 mL}, then with brine
again, dried over Na,SO, and concentrated in vacuo (bath temperature lower
than 40 °C} to give a very bright yellow foam. After complete removal of the
ethyl acetate from this product, CH,Cl, {100 mL) was added and the mixture
stitred for 5 to 10 min until the product became crystalline. Ether {150 mL) was
added and stirring continued for 10 min longer. The formed solid was isolated
by filtration, washed with a mixture of CH,Cl,/ether {1:2)(30 mL} then with
ether {30 mL) and dried under reduced pressure. When purified in this manner,
4-chioro-3-methyl-5-{2-{2-(6-methylbenzo[d][1,3]dioxol-5-yl}acetyl}-3-
thienylsufonamidolisoxazole, sodium salt was obtained in high yield (5.7 g,
68%) with good purity (98.2% pure by HPLC). The product can also be further
purified by recrystallization from EtOH/methyl t-butylether {MTBE) after the
above procedure if the initial purity is sufficiently high.

C. N-(4-Chloro-3-methyl-5-isoxazolyl}-2-[3,4-{methylenedioxy}-6-methyl]-
phenylacetyl-3-thiophenesulfonamide,sodium hydrogen phosphate salt
also designated 4-Chloro-3-methyl-5-(2-{2-{6-methylbenzold][1,3]dioxol-
5-yllacetyl)-3-thienylsulfonamidolisoxazole, sodium hydrogen phosphate
salt

To a solid mixture of N—(4-chloro-3-methyl—5—isoxazolyl)—Z-[S,:t-
(methylenedioxy)-6-methyllphenylacetyl-3-thiophenesulfonamide (1.1492 g,
2.5263 mmol) and sodium phosphate dibasic {0.3486 g, 2.5263 mmol} was
added de-ionized water (25 mL) and acetonitrile {25 mL). The resulting mixture
was well shaken and warmed at 50 °C to obtain a clear solution, which was
filtered. The filtrate was frozen at -78 °C and lyophilized to give the salt as a
yellow powder {=1.50 g}.
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EXAMPLE 8
Formulations of sulfonamide sodium salts as lyophilized powder

Formulation of 4-chloro-3-methyl-5-[2-(2-(6-methylbenzo[d][1,3]dioxol-5-yl}ace-
tyl}-3-thienylsulfonamidolisoxazole, sodium salt for parenteral administration

Phosphate buffer was prepared by adding 3200 mL of sterile water for
injection, USP, to a 4 L graduated cylinder. Sodium phosphate dibasic
heptahydrate, USP (21.44 g} was added to the sterile water and the mixture
was stirred for 5 minutes or until the solid had dissolved. Sodium phosphate
monobasic, USP {11.04 g} was added and the mixture was stirred until the
solids had dissolved. The solution was diluted to 4.0 L and stirred. 3000 g of
the sodium phosphate buffer was added to an eight liter beaker. Dextrose, USP
{200.0 g) was added, and the mixture was heated to 30-35 °C in a water bath
and stirred until a complete solution formed. 4-chloro-3-methyl-5-{2-(2-(6-
methylbenzold][1 ,3ldioxol-5-ylacetyl}-3-thienylsulfonamidolisoxazole, sodium
salt {100.0 g} was added with efficient mixing. This mixture was stirred for a
minimum of ten minutes or until a solution formed.

The solution was removed from the water bath after the sodium salt
dissolved, diluted to 4000 g with sodium phosphate buffer and stirred for five
minutes. This solution was sterile filtered using a sterile 0.22 micron pre-size
Durapore Millipak 200 filter. The filtered solution was filled into sterile vials and
lyophilized under standard conditions. The vials were stoppered. The
tyophilized product was then reconstituted with either 9.4 mL or 19.4 mL of
water for injection, to give a final concentration of 25 mg/mL or 12.5 mg/mi,
respectively. ‘

EXAMPLE 9
N-(4-Bromo-3-methyl-5-isoxazolyl}thiophene-2-sulfonamide

A solution of 5-amino-4-bromo-3-methylisoxazole (177 mg, 1.0 mmol) in
dry tetrahydrofuran (THF, 2 mt) was added to a suspension of sodium hydride
{60% dispersion in mineral oil, 90 mg, 2.2 mmol} in dry THF (1 ml) at 0 - 5° C.
After stirring at O - 5° C for 5 min., the reaction was stirred at room
temperature for 10 min to complete the reaction. The reaction mixture was re-

cooled to 0° C and thiophene-2-sulfonyl chioride (200 mg, 1.1 mmol} dissolved
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in dry THF {2 mi) was added dropwise. Stirring was continued for 1 h; during
this period the reaction mixture slowly attained ambient temperature. THF was
removed under reduced pressure. The residue was dissolved in water {10 ml),
the pH was adjusted to 10 - 11 by adding 5 N sodium hydroxide solution, and
was extracted with ethyl acetate {3 X 10 ml) to remove the neutral impurities.
The aqueous layer was acidified with coﬁcentrated HCI (pH 2 - 3} and extracted
with methylene chloride {3 X 10 mi]l. The combined organic layers was dried
over anhydrous magnesium sulfate and concentrated under reduced pressure to
give N-{4-bromo-3-methyl-5-isoxazolylithiophene-2-sulfonamide. The pure
material was obtained t;y recrystallization using hexanes/ethyl acetate (110 mg,
34 % vyield}, m.p. 125 - 127° C.
EXAMPLE 10

N-{4-Bromo-3-methyl-5-isoxazolyl}-5-{3-isoxazolyl}thiophene-2-sulfonamide

A solution of 5-amino-4-bromo-3-methylisoxazole (177 mg, 1.0 mmol} in
dry THF {2 ml) was added to a suspension of sodium hydride (60% dispersion in
mineral oil, 80 mg, 2.2 mmol} in dry THF (1 ml) at 0 - 5° C. After stirring at O -
5° C for 5 min, the reaction was warmed to room temperature for 10 min to
complete the reaction. The reaction mixture was re-cooled to 0° C, and 5-{3-
isoxazolylithiophene-2-sulfonyl chloride {273 mg, 1.1 mmol}, which had been
dissolved in dry THF {2 ml), was added slowly. Stirring was continued for 1 h;
during this period the reaction mixture slowly attained ambient temperature.
THF was removed under reduced pressure. The residue was dissolved in water
{10 mi}, the pH was adjusted to 2 - 3 by adding concentrated HCI, and was
exiracted with methylene chloride {3 X 10 mil. The combined organic layers
was dried over anhydrous magnesium sulfate and concentrated under reduced
pressure to give N-(4-br6mo-3-méthyl—5—isoxazolyl)-5—(3—isoxazolvl)thiophene-z-
sulfonamide. The pure material was obtained by recrystallization using
hexanes/ethyl acetate (160 mg, 41% vyield), m.p. 120 - 123° C.
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EXAMPLE 11
N-{4-Bromo-3-methyl-5-isoxazolyl)-2-{carbomethoxylthiophene-3-sulfonamide
N-{4-Bromo-3-methyl-5-isoxazolyl}-2-{carbomethoxy)thiophene-3-sulfona-
mide was prepared in the same manner as described in Example 10 from 5-
amino-4-bromo-3-methylisoxazole and 2-{carbomethoxy}thiophene-3-sulfonyi
chloride in 73% yield. Purification was achieved by recrystallization from ethyl
acetate/hexanes to give a crystalline solid, m.p. 198 - 200° C.
EXAMPLE 12 _
N-(4—Bromo-3—methyl-5-isoxazolyl)—z-(‘carboxyl)thiophene-3-sulfonamide
N-{4-Bromo-3-methyl-5-isoxazotyl}-2-{carbomethoxy)thiophene-3-sulfona-
mide {Example 11} (1.5 g, 3.85 mmol} was dissolved in methanof {10 ml).
Sodium hydroxide pellets (1 g, 25 mmol} and a few drops of water were then
added. The resultant solution was stirred for 16 h at ambient temperature.
Methano! was removed under reduced pressure. The residue was diluted with
water and was extracted with ethyl acetate {2 X 10 mi). The aqueous layer
was acidified {pH = 2) with concentrated hydrochioric acid and was extracted
with ethyl acetate (2 X 60 ml}. The combined organic layers was dried over
anhydrous magnesium éulfate and filtered. Removal of the solvent gave N-{4-
bromo-3-methyl-5-isoxazolyl)-2-{carbomethoxy)thiophene-3-sulfonamide (1.2 g,
82% vield), which was purified by silica gel column chromatography using ethyl
acetate as eluent, m.p. 188 - 194° C.
EXAMPLE 13
N-(3,4~dimethyl—5-isoxazolvl)-S-phenyltﬁiophene-Z-su_Ifonamide
A. N-{3,4-dimethyl-5-isoxazolyl)-5-bromothiophene-2-sutfonamide
A solution of 5-bromothiophene-2-sulfonyl chloride {2.75 g, 10 mmol)
and 5-amino-3,4-dimethylisoxazole {1.07 g, 9.57 mmol] in pyridine containing a
catalytic amount of 4-dimethylaminopyridine {DMAP, 10 mg} was stirred at
room temperature for a period of 3 h. The solution was heated at 50° C for an
additional 1.5 h to drive the reaction to completion as judged by TLC. The
pyridine was removed under reduced pressure and the residue, after extraction
into ethyl acetate, was washed with 1 N HC! (2 x 25 ml), water {1 x 25), brine

solution, {1 x 25 mi} and dried over magnesium sulfate. Evaporation of solvent
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left a viscous brown gum, which was subjected to flash chromatography.
Etution with 3% methanol hexanes gave 246 mg {10%) of pure sulfonamide.
B. N-{methoxyethoxymethyl)-N-{3.4-dimethyl-5-isoxazolyl}-6-bromothio-

phene-2-sulfonamide '

N-(3,4-dimethyl-5-isoxazolyl}-5-bromothiophene-2-sulfonamide (680 mg,
2 mmol} in dry THF {2 mi) was added to sodium hydride {121 mg of a 60% oil
dispersion, 3 mmol) in dry THF {1 ml}. The resulting suspension was cooled to
0° C and methoxyethoxymethyl chloride {334 mg, 2.68 mmol) was added
dropwise via syringe. The solution was warmed to room temperature, and
stirring continued overnight. Evaporation of solvent left an oit that was
extracted into ethyl acetate, washed with brine, dried over magnesium sutfate
and evaporated. Flash chromatography of the residue on silica gel using 10-
15% ethyl acetate/hexanes yielded 480 mg (566%) of a colorless oil.

C. N-{methoxyethoxymethyl}-N-(3,4-dimethyl-5-isoxazolyl}-5-phenylthio-
phene-2-sulfonamide

Sodium carbonate (2 mi of a 2 M aqueous solution} followed by phenyl
boronic acid {86 mg, 0.71 mmol} in 2 ml of 95% ethanol were added to a
solution of N-{(methoxyethoxymethyl)-N-{3,4-dimethyl-5-isoxazolyl}-5-bromothio-
phene-2-sutfonamide {200 mg, 0.47 mmol)} and tetrakis (triphenylphosphine)
palladium {0) {23 mg, 0.02 mmol} in dry benzene (4 ml) under argon. The
mixture was refluxed for 12 h, diluted with 5 mt of water and extracted into
ethyl acetate {3 X 25 ml). The combined organic extracts was washed with
brine {1 x 25 ml), dried and evaporated. The residue was flash
chromatographed on silica gel using 25% ethyl acetatefhexanes to afford 123
mg {62%) of the sulfonamide as a coloriéss gum.

D. N-{3,4-dimethyi-5-isoxazolyl}-5-phenylthiophene-2-sulfonamide

HCI {3 mi of a 3 N aqueous solution) was added to a solution of N-
(methoxyethoxymethyl)-N-{3,4-dimethyl-5-isoxazolyl)-5-phenylthiophene-2-sulfo-
namide (100 mg, 0.24 mmol} in 3 ml of 95% ethanot and the resulting mixture
was refluxed for 6 h. The mixture was then concentrated, diluted with 5 ml of
water, neutralized with saturated agqueous sodium bicarbonate solution and

acidified to pH 4 using glacial acetic acid. The mixture was extracted with ethyl
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acetate (2 x 25 ml} and the combined organic extract was washed with brine {1
x 5 ml}, dried and evaporated. Flash chromatography of the residue on silica gel
using 2% MeOH/CHCI, and further purification by reverse phase HPLC vielded
33.4 mg (42%} of the pure sulfonamide as a white powder, m.p. 176-178° C.
EXAMPLE 14

N-(4-Bromo-3-methyl-5-isoxazolyl}-5-{4-ethylphenylithiophene-2-sulfonamide
A. N-{5-bromothiophene-2-sulfonyl)-pyrrole

Sodium hydride (60% oit dispersion, 181 m.g., 4.78 mmol} was
suspended in dry tetrahydrofuran (2 ml) and the resulting cloudy suspension
was cooled to 0° C in an ice bath. Pyrrole {385 mg, 5.75 mmol} in dry
tetrahydrofuran {2 ml} was added dropwise over a period of 10 min. The ice
bath was removed and the solution was stirred at room temperature until gas
evolution ceased {15 minutes), whereupon 5-bromothiophene-2-sulfonyl chloride
{1.0 g, 3.82 mmol} previously dissolved in tetrahydrqfuran {4.0 ml} was added
dropwise through a steel cannula. After stirring for 1 h at room temperature,
the mixture was filtered through Celite. The filter pad was rinsed with
tetrahydrofuran, and the filtrate was evaporated, which left a light brown solid
that was recrystallized from methanol to produce the sulfonamide (821 mg,
74% yield) as a white powder.
B. 4-Ethylphenylboronic acid

A solution of 1-bromo-4-ethyl benzene {2.0 g, 11 mmol} in dry ether (5
mil} was added to magnesium turnings (311 mg, 13 mmol), which had been
suspended in dry ether, by dropwise addition. After addition was complete, the
suspension was refluxed for a period of 15 min, by which time nearly all of the
magnesium had reacted. The solution was then added to trimethyl borate {1.12
g, 11 mmol), previously dissolved in ether {5 ml) at -78° C, warmed to room
temperature and stirred for 90 min. The reaction was quenched by the addition
of 10% aqueous HCI (2 mi) and the solution was extracted with ether. The
combined ether extract was extracted with 1 M NaOH (2 X 20 ml), the aqueous
extracts were acidified with dilute HCl to pH 2 and extracted with ether (2 X 25

ml). The resulting combined ether extract was washed once with water {10
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ml}, dried and evaporated to produce a white solid {676 mg, 38% yield}], m.p.
138-140° C.
C. N-[5-{4-ethyiphenyilthiophene-2-sulfonyl]lpyrrole

N-[5-(4-ethylphenyl)thiophene-2-sulfonyllpyrrole was prepared, in the
same manner as described in Example 13C, from 4-ethyiphenylboronic acid and
N-{5-bromothiophenesulfonylipyrrole. Purification by column chromatography
using 10% ethyl acetate/hexanes gave the pure sulfonamide as a tan solid in
81% vyield.
D. 5-Chlorosulfonyl~2-(4-ethylpﬁenyliiﬁiOphene

A solution of N-[5-(4-ethylphenyilthiophene-2-sulfonyllpyrrole {100 mg,
0.32 mmol} and 6 N sodium hydroxide (1 ml} in methanol {1.5 mi} was refluxed
for approximately 6 h. Evaporation of solvents and drying in vacuo resulted in
an oil. Phosphorus oxychioride {258 ml, 2.52 mmol) and phosphotus
pent_achloride {131 mg, 0.63 mmol} were added to the oll and the resulting
brown suspension was heated at 50° C for 3 h. The resulting clear brown
solution was carefully added to about 20 ml of crushed ice and then extracted
with ethyl acetate (3 x 25 ml). The combined organic layers was washed with
brine (2 x 5 ml), dried (MgSO,) and evaporated to leave an oily residue. Flash
chromatography over silica gel using 2% ethyl acetate/hexanes yielded {53 mg,
59%) of the pure sulfonyl chioride as a pale yeliow oil,

E. N-{4-bromo-3-methyl-5-isoxazolyl}-5-{4-ethylphenyl)thiophene-2- sulfona-
mide .

N-{4-bromo-3-methyl-5-isoxazolyl}-6-{4-ethylphenyl} thiophene-2- sulfon-
amide was prepared in the same manrier as described in Example 10. Reaction
of 5-chlorosulfonyl-2-{4-ethylphenyl}) thiophene {47.1 mg, 11.16 mmol} with 5-
amino-4-bromo-3-methyl isoxazole {29 mg, 0.16 mmol} yielded, after flash
chromatography using 10% MeOH/CHCI,, a pale brown solid (46 mg, 66%
vield}, m.p. 172-175° C.
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EXAMPLE 15
N-{4-Bromo-3-methyl-5-isoxazolyl}-4-phenethyithiophene-2-sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyi}-4-phenethyithiophene-2-sulfonamide
was prepared in the same manner as described in Example 10 from 5-amino-4-
bromo-3-methylisoxazole and 4-phenethyl-2-thiophenesulfonyl chloride in 32%
vield. This was purified by HPLC (5% CH,CN to 100% CH,CN over 30 min.) to
give a gum. "
EXAMPLE 16
N-{4-bromo-3-methyl-5-isoxazolyll-2-[N-(3-carboxyphenylaminocarbonyl]thio-
phene-3-sulfonamide

Et,N {2.27 ml. 16. mmol}, ethyl 3-aminobenzoate (836 ml, 56.44 mmol)
and phosphonitrilic chloride trimer (1.82 g, 5.44 mmoll were sequentially added
to a solution of N-(4-bromo-3-methyi-5-isoxazolyl}-2-(carbonylithiophene-3-sul-
fonamide {Example 12) {1 g, 2.27 mmol} in dry THF {20 ml). The reaction was
stirred at room temperature for 1 hour and cooled. Water {5 ml} was added to
quench the reaction. The resulting solution was concentrated on a rotavap.
The residue was diluted with EtOAc and washed with 2 N HCI (2 x 150 ml).
The organic layer was dried (MgS0O,}). The solid was filtered off and the fiitrate
was concentrated. The residue was treated with 1N NaOH {200 ml} and stirred
at 0° C for 15 minutes. The mixture was then acidified with conc. HCt to pH
~1. The resutting yellow precipitate was filtered off and recrystallized from
CH,CN/H,0 to give N-{4-bromo-3-methyl-5-isoxazolyl)-2-{N-(3-
carboxyphenyllaminocarbonyljthiophene-3-sulfonamide (153 mg., 11.6%) as a
yellowish powder, m.p. 183-185° C.

EXAMPLE 17
N-(4-Bromo-5-methyl-3-isoxazolyl}-5-{4-methylphenylithiophene-2-sulfonamide
A. N-[5-(4-methylphenylithiophene-2-sutfonyllpyrrole

N-{5-(4-methylphenylithiophene-2-suffonyllpyrrole was prepared in the
same manner as described in Example' 13C using 4-methyl-phenylboronic acid

and N-{5-bromothiophenesulfonylipyrrole. Purification by column
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chromatography using 2% ethyl acetate/hexanes gave N-{5-(4-methylphenyl}-

thiophene-2-sulfonyl]pyrrole as a pale yellow solid in 77% vield.

B. 2-chlorosulfonyl-5-(4-methylphenylithiophene
2-chlorosuffonyl-5-(4-methylphenylithiophene was prepared in the same

manner as described in Example 14D using N-{5-{4-methylphenyl)thiophene-2-

sulfonyllpyrrole. Purification by column chromatography using 2% ethy]
acetate/hexanes gave 2-chlorosulfonyl-5-{4-methylphenylithiophene as a pale
yellow powder {61% vyield}.

C. N-(4~bromo-3-methyl-S-isoxazblyl)-5-(4-methylphenvl)thiophene-z-sulfon-
amide
N-(4-bromo-3-methyl-5-isoxazotyll-5-{4-methyiphenylithiophene-2-sulfon-

amide was prepared in the same manner as described in Example 10. Reaction

of 2-chlorosulfonyl-5-{4-methylphenytithiophene (100 mg, 0.37 mmol} with 5-

amino-4-bromo-3-methylisoxazole {65 mg, 0.37 mmol} yielded, after column

chromatography using 10% MeOH/CHCI,, 96 mg final product as a pale yeliow

solid, (63% vyield, m.p. 175° C).

EXAMPLE 18
N-(4-Bromo-3-methyl-5-isoxazolyl}-5-{(benzyloxymethylithiophene-2-sulfonamide
A. 2-{benzyloxymethylithiophene

Sodium hydride {0.41 mg, 20 mmol) was added to a solution of 2-thio-
phene methanol (2.0 g, 0.18 mmol) in THF {20 ml) at -40°C. The reaction was

‘stirred at -40° C for 25 min., th_en neat benzylbromide {3.6 g, 20 mmol) was

added by syringe. The solution was stirred at -40° C for 0.5 hr, then at room
temperature for 1 hr. The THF was evaporated off and the remaining residue
was taken up in ether {~ 50 ml). The organic solution was washed with water
{1 x 10 ml), brine {1 x 10 ml) and dried over MgSO,. Evaporation of solvents
left an oil which was purified by column chromatography using 1% ether-
hexanes to give 2.6 g of the thiophene as a pale yellow oil (78% vyield).
B. 2-chiorosulfonyl-5-(benzyloxymethyl)thiophene
2-chlorosulfonyl-5-{benzyloxymethylithiophene was prepared in the same

manner as described in Example 17A from 2-(benzyloxymethylithiophene {1.0 g,
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5.25 mmol). Purification by column chromatography using 2.5% ethyl
acetate/hexanes gave 520 mg of the pure thiophene as a brown oil (32% yield).

C. N-{4-bromo-3-methyl-5-isoxazolyl)-6-{benzyloxymethylithiophene-2-sulfon-
amide

N-{4-bromo-3-methyl-5-isoxazolyl}-5-{benzyloxymethylithiophene-2-sulfon-
amide was prepared as described in Example 10 from 2-chlorosulfonyt-5-
(benzyloxymethylithiophene {520 mg, 1.72 mmol) and 5-amino-4-bromo-3-
methyl isoxazole (319 mg, 1.8 mmol). Purification by column chromatography
using 10% MeOH/CHCI,) gave 238 mg of pure N-{4-bromo-3-methyl-5-
isoxazolyf)-5-(benzyloxymethylithiophene-2-sulfonamide as brown semisolid
(31% yield, m.p. 92° C}.

EXAMPLE 19
N-{4-Bromo-3-methyl-5-isoxazolyl}-3-[3.4-(methylenedioxy)phenyllthiophene-2-
sulfonamide
A, 3-bromothiophene-2-sulfonyl chloride

Chiorosulfonic acid (20 mi, 300 mmol) was added to a solution of 3-
bromothiophene (8.15 g, 50 mmol) in methylene chioride {50 ml} at -78° C over
a 20 min. period. After the completion of addition, the cold bath was removed
and stirring continued at ambient temperature for 1 hr. The reaction mixture
was carefully added, dropwise, to crushed ice (100 g). The mixture was
extracted with methylene chloride {2 x 100 mi). The combined organic layers
was dried over MgSO, and evaporated. The crude product was purified by flash
chromatography on silica gel using hexane as tﬁe eluent resulting in 3-
bromo_thiophene-Z—suIforiyt chloride (4 g, 30% vield) and 4-bromothiophene-2-
sulfonyl chioride (200 mg, < 1%).

8. N-{3-bromothiophene-2-sulfonylipyrrole

N-(3-bromothiophene-2-sulfonyllpyrrole was prepared in the same
manner as described in Example 14A by reacting 3-bromothiophene-2-
sulfonylchloride with pyrrole {for 16 hr.). N-{3-bromothiophene-2-
sulfonylipyrrole was obtained in 54% yield.
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C. N-{[3-(3,4-methylenedioxy)phenyllthiophene-2-sulfonyl}pyrrole
N-{[3-{3,4-methylenedioxylphenyllthiophene-2-sulfonyl}pyrrole was
prepared in the same manner as described in Example 13C using 3,4-
methylenedioxyphenylboronic acid and N-{3-bromothiophene-2-suifonyl)pyrrote.
The crude product was purified by flash column chromatography on silica gel
using 2% EtOAc in hexane as the eluent resulting in N-{{3-(3,4-
methylenediqu)phenyl]thiophene—Z-sulfonyl}pyrroie in a 80% vyield.
D. 2-chlorosulfonyl-3-[3,4-{methylenedioxy)phenyllthiophene
2-chlorosutfonyl-3-{3,4-{methylenedioxy)phenyllthiophene was prepared
in the same manner as described in Example 18B using N-{[3-(3,4—methylene~
dioxylphenyllthiophene-2-sulfonyl}pyrrole by basic hydrolysis of the sulfonamide
to the sodium sulfonate (100% yield) followed by conversion of the salt to the
corresponding sulfonyl chloride resulting in a 34% yield of the final product.

E. N-(4-bromo-3-methyl-5-isoxazolyl}-3-[3,4-(methylenedioxy)phenyl]thio-
phene-2-sulfonamide

N-(4-bromo-3-methyl-b-isoxazolyl}-3-[3,4-{methylenedioxy}pheny!]thio-
phene-2-sulfonamide was prepared in the same manner as described in Example
9 by reaction of 2-chlorosulfonyi-3-{3,4-(methylenedioxylphenyllthiophene with
5-amino-4-bromo-3-methylisoxazole resulting in a 60% yield, m.p. 183-186° C.

EXAMPLE 20
N-(4-Bromo-3-methyl-5-isoxazolyl}-2-{{2-chloro-3,4-methylenedioxylphenoxy-
methyllthiophene-3-sulfonamide
A. N—{Z-[(3,4—hethylenedioxy)phenoxymethyl}thiophene-3—su!fony|}pyrrole

Sodium hydride (100 mg, 5 mmol) was added to a stirred solution of
3,4-methylenedioxyphenol (0.607 g, 4.5 mmol) in DMF {dry, 5 mi) at 0° C
under a nitrogen atmosphere with stirring. The reaction mixture was permitted
to attain room temp and stirring continued for 1 hr. The reaction mixture was
cooled to 0° C and N-[{2-bromomethylithiophene-3-sulfonylipyrrole was added.
Stirring was continued at ambient temperature for 16 hr. The reaction mixture
was diluted with water {100 mi}), extracted with ethyl acetate {2 x 50 ml} and
washed with 1N NaOH {2 x 25 mi} to remove phenol derivative. The mixture

was dried over MgSO, and concentrated resulting in N-{2-{(3,4-methylene-
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dioxylphenoxymethyllthiophene-3-sutfonyl}pyrrole, which was recrystallized
using hexane/EtOAc (1.0 g, 22% vield).

B. 3-chlorosuifonyl-2-1(2-chioro-3,4-methylenedioxy}phenoxymethyllthio-
phene

3-chlorosulfonyl-2-{{2-chloro-3,4-methylenedioxy)phenoxymethyljthio-
phene was prepared in the same manner as described in Example 15E using N-
{2-[(3.4—methylenedioxy)phenoxymethyllthiophene—3-suIfonyl}pyrro!e by
conducting a basic hydrolysis (using potassium hydroxide in iso-propanocl} to the
potassium sulfonate followed by conversion of the salt to the corresponding
sulfonyl chloride in an overall yield of 560%.

C. N-{4-bromo-3-methyl-5-isoxazolyl)-2-[{2-chloro-3.4-methylenedioxy)-
phenoxymethylithiophene-3-sulfonamide

N-{4-bromo-3-methyl-6-isoxazolyl)-2-{{2-chloro-3,4-methylenedioxy-
phenoxylmethyllthiophene-3-sulfonamide was prepared in the same manner as
described in Example 9 by reaction of 3-chlorosulfonyl-2-[{2-chloro-3,4-
methylenedioxyphenoxylmethyllthiophene with 5-amino-4-bromo-3-
methylisoxazole, 47% yield, m.p. 152-154°C.

EXAMPLE 21
N-{4-Bromo-3-methyl-5-isoxazolyl)-2-[trans-3 4—(methylened|oxy)cmnamyl]thlo-
phene-3-sulfonamide
A. Diethyl 2-{3-[(N-pyrrolylisulfonylithienyimethy(}phosphonate

N-[2-bromomethylithiophene-3-sutfonyllpyrrole (0.9156 g, 3 mmol} was
suspended in triethyl phosphite (5 ml) and was heated to 140° C for 1 . with
stirring under nitrogen atmosphere. Excess triethyl phosphate was removed
under reduced pressure and the residue was dried under vacuum resulting in 0.9
g. 83% vield of diethyl 2-{3-{{N-pyrrolylisulfonylithienylmethyl}phosphonate.

B. N-{Z-[trans-3,4-(methylenedioxy)cinnamyllthiophene-3-sulfonyl}pyrrole

Sodium hydride {200 mg, 60% dispersion) was added in two lots to the
stirred solution of diethyl 2-{3-[(N-pyrrolyi}suifonyllthienylmethyl}phosphonate
{900 mg, 2.48 mmol} in dry THF {10 ml} at 0° C. The mixture was stirred at
room temperature for 1 hr. then piperonal (600 mg} was added. Stirring was

continued for 12 hours. The mixture was dilufed with water {100 m!) and
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extracted with methylene chioride {2 x 50 mi}. The combined organic fayers
was dried over MgSO,, evaporated, and the residue was flash chromatographed
on silica gel using 0.5% ethyl acetate in hexane to give N-{2-[trans-(3,4-
methylenedioxy)cinnamyllthiophene-3-sulfonyl}pyrrole ({750 mg, 84% vield).
C. 3-chlorosulfonyl-2-{trans-3,4-{methylenedioxyicinnamylithiophene
3-chlorosulfonyl-2-{trans-3,4-[methylenedioxyicinnamyilthiophene was
prepared in the same manner as described in Example 15E from N-{2-{trans-3,4-
(methylenedioxy)cinnamyllthiophene-3-sulfonyl}pyrrole by basic hydrolysis
{using isopropanol and potassium hydroxide) to the t;orresponding potassium
sulfonate {100%) followed by conversion of the salt to the corresponding
sulfonyl chloride in a 31 % overall yield.

D. N-(4-biomo-3-methyl-5-isoxazolyl).-Z-Itmns-(i A-{methylene-
dioxy)cinnamyllthiophene-3-sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl)-2-{trans-3,4-(methylenedioxy)cin-
namyljthiophene-3-sulfonamide was prepared in the same manner as described
in Example 9 by reaction of 3-chlorosuffonyl-2-[trans-3,4-{methylenedioxy}-
cinnamyllthiophene with 5-amino-4-bromo-3-methylisoxazole. The crude
product was purified by HPLC resulting in a 33% vield, m.p. 147-149°C.

EXAMPLE 22

N-{4-Bromo-3-methyli-5-isoxazolyl}-2-[3,4-{methylenedioxy)phenethylithiophene-
3-sulfonamide

A. N-{2-[3.4-(methylenedioxy)phenethyl]thiophene-3-sulfonyl}pyrrole

An ethyl acetate {15 mi) solution of N-{2-[trans-3,4-(methylenedioxy)-
cinnamyllthiophene-3-sulfonyl}pyrrole {Example 21B, 0.6 g, 1.67 mmol} was
subjected to catalytic hydrogenation using 10% Pd-C {100 mg) at 55 psi for 14
hr. The catalyst was filtered and the filtrate concentrated to resulting in N-{2-
[3.4-{methylenedioxy}phenethylithiophene-3-sulfonyl}pyrrole (0.55 g, 91%
yield).
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8. 3-chlorosulfonyl-2-[3,4-(methylenedioxy)phenethyilthiophene
3-chlorosulfonyl-2-{3,4-{methylenedioxylphenethyllthiophene was
prepared in the same manner as described in the Example 15E using N-{2-[3.4-

{methylenedioxylphenethyllthiophene-3-sulfonyl}pyrrole by cdnducting basic
hydrotysis (iso-propanol and potassium hydroxide) of the sulfonamide to the
potassium salt of sulfonic acid (93%) followed by conversion of the salt to the
corresponding sulfonyl chloride in a 42% vyield.

C. N-{4-bromo-3-methyl-5-isoxazolyl}-2-[3,4-{methylenedioxylphenethyl]-
thiophene-3-sulfonamide

N-{4-bromo-3-methyl-5-isoxazotyl}-2-[3,4-{methylenedioxy}phenethyl}-
thiophene-3-sutfonamide was prepared in the same manner as described in
Example 10. By reacting 3-chlorosulfonyl-2-[3,4-{methylenedioxy)phenethyl]-
thiophene with 5-amino-4-bromo-3-methylisoxazole and purifying the crude
product by HPLC, N-{4-bromo-3-methyl-b-isoxazolyl}-2-[3,4-(methylenedioxy}-
phenéthyl]thiophene-3-sulfonamide was obtained in a 30% vyield, m.p. 180°
{dec.).

EXAMPLE 23

N-{4-bromo-3-methyl-5-isoxazolyl)-2-[(4-methyl){cinnamyl)] thiophene-3-sulfona-
mide

A. N-{2-{4-methyl-trans-styryl}-3-sulfonyi}pyrrole
N-[2-{4-methyl-trans-styryl)-3-sulfonyl}pyrrole was prepared in the same
manner as described in Example 21B using diethyl{3-[{N-pyrrolylsutfonylithien-2-
[yllmethyphosphonate and 4-methylbenzaldehyde in 30% yield.
B. 2-(4-methyl-trans-stytyilthiophene-3-sulfonyl chloride
2-{4-methyl-trans-styrylithiophene-3-sulfonyl chloride was prepared in
the same manner as described in Example 1 5E from N-[2-{4-methyl-trans-styryl}-
3-sulfonyi}pyrrole by basic hydrolysis (using ethanol and sodium hydroxide) to
the corresponding sodium suifonate followed by conversion to the
corresponding sulfonyl chloride in 13% vyield.

C. N-{4-bromo-3-methyl-5-isoxazolyl}-2-{4-methyl-trans-styrylithiophene-3-
sulfonamide

N-{4-bromo-3-methyl-6-isoxazolyl}-2-(4-methyl-trans-styrylithiophene-3-

sulfonamide was prepared in the same manner as described in Example 10 by



——

R i O S

10

15

20

25

30

-136-

reaction of 2-(4-methyl-trans-styrylithiophene-3-sulfony! chioride with 5-amino-
4-bromo-3-methylisoxazole. The crude product was purified by HPLC followed
by crystallization resulting in a 34% vyield, m.p..101-105°C.

EXAMPLE 24

N-{4-bromo-3-methyl-5-isoxazolyl}-2-{{4-methyl}phenethyllthiophene-3-suifona-
mide

A. N-{Z-t(4—methyl)phenethyl]thiophene-3-sulfonyl}pyrrole
N-{2-[{4-methyllphenethyilthiophene-3-sulfonyl}pyrrole was prepared as

described in Example 22A by the catalytic hydrogenation of N-[2-{4-methyl-

trans-styryl}-3-sulfonyl}pyrrole in 80% vyield.

B. 2-[{4-methyl)phenethylithiophene- 3-sulfonylchloride
2-[{4-methyliphenethyllthiophene- 3-sulfonylchloride was prepared, as

described in Example 15E, using N-{2-{{4-methyl)phenethyllthiophene-3-

. sulfonyl}pyrrole by basic hydrolysis {(KOH/ethanol) of the sulfonamide to this

potassium salt followed by conversion of salt to the corresponding sulfonyt
chloride in 51% vyield.

C. N-{4—-bromo—3-methyl-5-isoxazolyl)-z-[(4-methyl)phenethyl]thio;)hene-S-
sulfonamide

N-{4-bromo-3-methyl-b-isoxazolyl}-2-[{4-methyljphenethyllthiophene-3-
sulfonamide was prepared, as described in Example 10, using 2-[(4-methyl}-
phenethyt]tﬁiophene-B—sulfonvlchloride and 5-amino-4-bromo-3-methylisoxazole
in 52% vield.

' EXAMPLE 25

N-{4-bromo-3-methyl-5-isoxazolyl}-2-[{4-methylphenoxylmethyllthiophene-3-sul-
fonamide

A, N-{2-{(4-methylphenoxy)methyllthiophene-3-sulfonyl}pyrrole
N-{2-[{4-methylphenoxyimethyl]thiophene-3-sulfonyl}pyrrole was

prepared, as described in Example 20A, by reacting N-{2-bromomethyl)thio-

phene-3-sulfonyllpyrrole with 4-methylphenol, in 81% vyield.

B. 2-[(4-methylphénoxy)methyl]thiophene-3-sulfonyl chloride
2-[{4-methylphenoxy)methyt]thiophene-3-sulfonyl chloride was prepared,

as described in Example 15E, using N-{2-{{4-methylphenoxymethyl]thiophene-3-
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sulfonyl}pyrrole by basic hydrolysis {NaOH/EtOH) followed by conversion to the
corresponding sulfonyl chloride, in 46% vyield.

C. N-{4-bromo-3-methyl-5-isoxazolyl}-2-[{4-methylphenoxy)methyl]thio-
phene-3-sulfonamide '

N-{4-bromo-3-methyl-5-isoxazolyl}-2-[{4-methylphenoxylmethylithio-
phene-3-sulfonamide was prepared, as described in Example 10, by reacting 3-
chiorosuifonyi-2-[{4-methylphenoxylmethylithiophene with 5-amino-4-bromo-3-
methylisoxazole,resulting in a 64% yield, m.p. 128-130° C.

EXAMPLE 26

N-{4-chloro-3-methyl-5-isoxazolyl}-2-[3,4-(methylenedioxy)-6-
methyllphenylaminocarbonyl-3-thiophenesulfonamide

A. {3.4-methylenedioxy)-6-methylaniline

To a solution of {3,4-methylenedioxy)toluene {5 ml} in acetic acid {20 ml)
cooled with a cold water bath was added, dropwise, nitric acid {(70%, 5 ml).
The mixture was stirred for 45 min. To work up, water (100 m!) was added
and the resulting vellow precipitate was filtered and washed with water until the
aqueous filtrate was colorless. The yellow solid was dissolved in EtOAc {250
mi} and dried (MgSO,}, and the salid was filtered off. The fjitra_tl_e was subjected
to catalytic hydrogenation (10% Pd/C, 1 atm} for 12 hours. The reaction
mixture was then filtered off the catalyst and the filtrate was concentrated on a
rotavap to give {3,4-methylenedioxyl-6-methylaniline as a brownish grey solid
(5.49 g, 87% vyield).

B. N~(4~chloro~3med1vl-5—isoxazolyl)—2-[3 4-{methylenedioxy}-6-
methyllphenylaminocarbonyl-3-thiophenesulfonamide

_ N-{4-chloro-3-methyl-b-isoxazolyl}-2-{3,4-(methylenedioxy}-6-
methyllphenylaminocarbonyl-3-thiophenesulfonamide was synthesized in the
same manner as Example 3 usiﬁg {3.4-methylenedioxy)-6-methylaniline. The
crude product was purified by preparative HPLC to give N-{4-chloro-3-methy!-5-
isoxazolyl)-2-{3,4-(methylenedioxy}-6-methyllphenylaminocarbonyt-3-thio-
phenesulfonamide as a yellow solid {45% vyield, m.p. 60-62°C]).
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EXAMPLE 27

N-{4-chloro-3-methyl-5-isoxazolyl})-2-{3-methoxycarbonyl-2,4,6-
trimethyl)phenylaminocarbonyl-3-thiophenesulfonamide

A. Methyl 3-amino-2,4,6-trimethylbenzoate
Methyl 3-amino-2,4,6-trimethylbenzoate was synthesized in the same
manner as (3,4-methylenedioxy}-6-methylaniline (see Example 26).

B. N-{4-chloro-3-methyl-5-isoxazolyl}-2-{3-methoxycarbonyl-2,4,6-
trimethyfiphenylaminocarbonyl-3-thiophenesulfonamide

N-{4-chloro-3-methyl-5-isoxazolyl)-2-(3-methoxycarbonyl-2,4,6-
trimethy!)phenylaminocarbonyl-3—thiopf\enesulfonamide was synthesized in the
same manner as for Example 3 except that DMF was used instead of THF and
the reaction was heated at 80°C for 5 hours. The crude product was purified
via preparative HPLC to give N-(4-chloro-3-methyl-5-isoxazolyl}-2-(3-
methoxycarbonyl-2,4,6-trimethyliphenylaminocarbonyl-3-thiophenesulfonamide
as an off-white powder (48 mg, 1% vyield, m.p. 66-70°C]).

EXAMPLE 28

N-(4-chloro-3-methyl-5-isoxazolyl)-2-(2,4,6-trimethyl}phenylacetyl-3-thio-
phenesulfonamide

N-{4-chloro-3-methyl-5-isoxazolyl}-2-(2,4,6-trimethyl}phenylacetyl-3-thio-
phenesulfonamide was synthesized in the same manner as for Example 5 using
2,4 ,6-trimethylbenzy! chioride and N-{4-chloro-3-methyl-5-isoxazolyl}-2-(N-
methyl-N’-methoxy)aminocarbonyl-3-thiophenesulfonamide. The crude product
was purified by flash column chromatography (eluent 1% methanol in CH,Cl,) to
give N-{4-chloro~3-methyl-5-isoxazolyl)-2-(2,4,6-trimethyl}phenylacetyl-3-thio-
phenesulfonamide as a solid {31% yield, m.p. 42-46°C]).

EXAMPLE 29

N-(4-chloro-3-methyl-5-isoxazolyl}-2-(2,4,6-trimethyllphenylaminocarbonyl-3-
thiophenesulfonamide

N-(4-chloro-3-methyl-5-isoxazolyl}-2-{2,4,6-trimethyl)phenylamino-
carbonyl-3-thiophenesulfonamide was synthesized in the same manner as
Example 3. The crude product was purified via preparative HPLC to give N-{4-
chloro-3-methyl-5-isoxazolyl)-2-(2,4,6-trimethyllphenylaminocarbonyt-3-thio-
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phenesulfonamide as a yellowish-brownish powder {410 mg, 30% vield, m.p.
45-48°C}).
EXAMPLE 30

N-(3.4-dimethyl-5-isoxazolyl}-2-{2,4-dimethyl}phenylacetyl-3-thiophenesulfona-
mide

N-{3,4-dimethyl-b-isoxazolyl)-2-{2,4-dimethyl}phenylacetyl-3-thio-
phenesulfonamide was synthesized by the same rﬁethod as described for
Example 5 using 2,4-dimethylbenzyl chloride and N—(3,4-dimethyl—5-isoxazolyl)-
2—(N-methyl~N’-methoxy)aminocarbonyl—3-thiophenesulféﬁamide. The crude
product was purified by flash column chromatography {eluent 1% methanol in
CH,Cl,) and further by preparative HPLC to give N-{3,4-dimethyl-5-isoxazolyl}-2-
{2,4-dimethyliphenylacetyl-3-thiophenesulfonamide as a semi-solid {34% yield).

EXAMPLE 31

N-{4-chloro-3-methyl-b-isoxazolyl}-2-(2,4-dimethyl}phenylacetyl-3-thiophenesul-
fonamide '

N-{4-chloro-3-methyl-5-isoxazolyl}-2-{2,4-dimethyl}phenylacetyl-3-thio-
phenesulfonamide was synthesized in the same manner as for Example 5 using
2,4-dimethylbenzyl chloride and N-{4-chloro-3-methyl-5-isoxazolyl})-2-{N-methyl-
N’-methoxyjaminocarbonyl-3-thiophenesulfonamide. The crude product was
purified by flash column chromatography {eluent 1% methanoi in CH,Ci,) to give
N-(4—chloro-3-methy!-5-isoxazolyl)—Z-(Z,Mimethyi)phenylacetYl-3-thiophenesul—
fonamide as a solid (52% yield, m.p. 48-54°C}.

EXAMPLE 32

N-{4-bromo-3-methyl-b-isoxazolyl}-2-(2,4-dimethyliphenylacetyl-3-thiophenesul-
fonamide

N-(4-bromo-3-methyl-5-isoxazolyl}-2-(2,4-dimethyliphenylacetyl-3-thio-
phenesulfonamide was synthesized in the same manner as for Example 5 using
2 ,4-dimethylbenzyl chloride and N-{4-bromo-3-methyl-5-isoxazolyl}-2-{N-methyi-
N’-methoxylaminocarbonyl-3-thiophenesulfonamide. The crude product was
purified by flash column chromatography (eluent 1% methanol in CH,Cl,} and
further by preparative HPLC to give N-{4-bromo-3-methyl-b-isoxazolyl)-2-(2,4-

dimethyliphenylacetyi-3-thiophenesulfonamide as a solid {28% yield, m.p. 58-
63°C).
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EXAMPLE 33

N-{4-chloro-3-methyl-5-isoxazolyl}-2-(3,5-dimethyl)phenylacetyl-3-thiophenesul-
fonamide

N-{4-chloro-3-methyl-5-isoxazolyl}-2-{3, 5-dimethyl)phenylacetyl-3-thio-
phenesulfonamide was synthesized in the same manner as for Example 5 using
3,5-dimethylbenzy! bromide and N-{4-chloro-3-methyl-56-isoxazolyl}-2-{N-methyl-
N’‘-methoxy)aminocarbonyl-3-thiophenesulfonamide. The crude product was
burified by flash column chromatography {eluent 2% methanol in CH,Cl,) to give
N-{4-chloro-3-methyl-5-isoxazolyl}-2-(3,5-dimethyl)phenylacetyl-3-thiophenesul-
fonamide as a solid (57% vyield, m.p. 45-50°C).

EXAMPLE 34

N-{4-chloro-3-methyl-5-isoxazolyl)-2-(2,5-dimethyl)phenylacetyl-3-thiophenesul-
fonamide

N-{4-chloro-3-methyl-5-isoxazolyl)-2-(2, 5-dimethyl)phenylacetyi-3-thio-
phenesuifonamide was synthesized in the same manner as for Example 5 using
2,5-dimethylbenzyl chloride and N-(4-chloro-3-methyl-5-isoxazolyl}-2-{N-methy!-
N'-methoxy)aminocarbony!—3-thiophenesulfonami‘_ie_._ The crude product was
purified by flash column chromatography {eluent 2% methanol in CH,Cl,) to give
N-{4-chloro-3-methyl-5-isoxazolyl}-2-{2,5-dimethyl)phenylacetyl-3-thiophenesul-
fonamide as a solid {33% yield, m.p. 72-76°C).

" EXAMPLE 35

N-{4-chloro-3-methyl-5-isoxazolyl}-2-[3.4-(methylenedioxy}-6-{2-
acetoxyethyl)lphenylaminocarbonyl-3-thiophenesulfonamide

A. 2-(3.4-methylenedioxy)phenyl-1-ethanol

To a solution of 2—(3,4—methylénedioxy)phenylacetic acid {5 g, 25.75
mmol} in anhydrous THF (20 ml} at 0°C was added BH,; THF (40 ml, 1.0 M in
THF). The mixture was stirred at room temperature for 1h. To work up, THF
was evaporated on a rotavap. The residue was treated with water {100 ml)
Acidified and extracted with ether {2 x 100 ml). Removal of the solvent under
reduced pressure gave 2-(3,4-methylenedioxylphenyl-1-ethanol as an oil {4.7 g,
98% vyield).
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B. T-acetoxy-2-[{3,4-methylenedioxy}phenyllethane

To a stirred solution of 2-{3,4-methylenedioxylphenyl-1-ethanol {1.68 g,
10 mmol} in dry pyridine was added acetic anhydride and the resuttant reaction
mixture was stirred at 80°C for 1 h, The reaction mixture was poured into ice-
water and was extracted with ether (2 x 75 ml}. The combined ether extract
was washed with water {2 x 50 mi), 5% HC! {2 x 50 ml} and then with 5%
NaHCO, {2 x 50 ml}. The organic layer was dried over magnesium sulfate and
the solvent was removed under reduced pressure to give 1-aceto¥y—2-[(3,4~
methylenedioxy)phenyllethane as a solid (1.7 g, 81% vyield).

C. 1-acetoxy-2-[(3.4-methyienedioxy}-6-nitrophenyllethane

To a stirred solution of 1-acetoxy-2-[{3,4-methylenedioxy)-phenyllethane
(1.7 g, 8.09 mmol) in acetic acid {10 mi} was added, dropwise, concentrated

HNO, (4.5 ml}. This was stirred at room temperature for 30 min. The reaction

£
- T

mixture was poured into water {100 mi}. The precipitated solid was filtered,
washed with water and dried under high vacuum to get 1-acetoxy-2-[{3,4-
methylenedioxy)-6-nitrophenyllethane (1. 8 g, _88% yield).

D. 1-acetoxy-2-[(3, 4-methy!ened|oxy)-G-ammophenyllethane
The solution of 1-acetoxy-2-[(3,4-methylenedioxy}-6-nitrophenyllethane (0.8 g,
3.13 mmol} in ethyl acetate (25 ml} was subjected to catalytic hydrogenation
using 10% palladium on carbon {100 mg) at 50 psi for 30 min. The catalyst
was filtered and the solvent was removed under reduced pressure to give 1-
acetoxy-2-[{3,4-methylenedioxy}-6-aminophenyllethane as a solid (0.69 g, 98%
yield}.

E. N-{4-chloro-3-methyl-5-isoxazolyl)-2-{3,4-(methylenedioxy)-6-(2-
acetoxyethylliphenylaminocarbonyl-3-thiophenesulfonamide

N-{4-chloro-3-methyl-5-isoxazolyl}-2-{3,4-(methylenedioxy}-6-(2-
acetoxyethyl)lphenylaminocarbonyl-3-thiophenesulfonamide
was synthesized in the same manner as Example 16. The crude product was
purified by preparative HPLC to give N-(4-chloro-3-methyl-5-isoxazoiyi)-2-{3,4-
{methylenedioxy]-6-{2-acetoxyethyllliphenylaminocarbonyl-3-thiophenésulfona-
mide as a dull yellow powder (12% yield, m.p. 78-82°C).
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EXAMPLE 36

Other compounds that have been prepared by the above methods or
routine modifications thereof, include, but are not limited to:
N-{4-chloro-3-methyl-5-isoxazolyl)-2-[(4-methoxyphenoxy)carbonyllthiophene-3-
sulfonamide, N-(4-bromo-3-methyl-5-isoxazolyl)-2-{{4-methylphenoxy)car-
bonylithiophene-3-sulfonamide, N-{4-bromo-3-methyl-5-isoxazolyl}-3-{{4-
methylphenoxy)methyllthiophene-2-sulfonamide, N-{(4-bromo-3-methyl-5-
isoxazolyl}-2-[{4-methylphenoxylmethyllthiophene-3-sulfonamide, N-(4-bromo-3-
methyl-5-isoxazolyl)-3-(4-methyl-trans-styrylithiophene-2-sulfonamide, N-(4-
bromo-3-methyl-6-isoxazolyl}-3-{4-methylphenethylithiophene-2-sulfonamide, N-
{4-bromo-3-methyl-5-isoxazolyl}-2-{(4-methylphenyllacetylithiophene-3-sulfona-
mide, N-(4—-bromo-3-methyl-5-isoxaiolyl)—2—{(3—methoxyphenyi)acetyl]thiophene-
3-sulfonamide, N-{4-bromo-3-methyl-5-isoxazolyl)-3-(4-methylphenethyl}-5-(4-
tolyl)thiophene-2-suifonamide, N-(4-bromo-3-methyl-5-isoxazotyl}-3-(4-
methylbenzyl}-5-{4-tolyl)thiophene-2-sulfonamide, N-{4-bromo-3-methyl-5-
isoxazolyl)—S-(4-methyl-trans-s'_cy[y&-5-(4—toIyi)thiophene—2—sulfonamide, N-(4-
chioro—3-methvl-S-iéoxaiblyl)-Z-[é,4-‘(methy|enedioxv)benzyl]thiophene-S-sulfon-
amide, N-{4-chloro-3-methyl-5-isoxazolyl}-2-[{5-methyl-3-isoxazolyl}aminocar-
bonyllthiophene-3-sulfonamide, N-{4-bromo-3-methyl-5-isoxazolyl}-2-[{3-

.-hydroxyl—S-pyridazinyl)aminocarbonyl]thiophene-3-sulfonamidé, N-{4-bromo-3-

methyl-5-isoxazolyl}-3-{[3,4-(methylenedioxy)phenoxylmethyl }thiophene-2-sul-
fonamide, N-(4-bromo-3-methyl-5-isoxazolyl)-2-[{4-methyl}{cinnamyl}] thiophene-
3-suffonamide, N-{4-bromo-3-methyl-5-isoxazolyl)-3-{3,4-{methylenedioxy)-
phenethyllthiophene-2-sulfonamide, N-(4-bromo-3-methyl-5-isoxazolyl}-3-13,4-
{methylenedioxyl-trans-styryljthiophene-2-sulfonamide, N-{4-bromo-3-methyl-5-
isoxazolyl}-2-[{4-methyl)phenethylithiophene-3-sulfonamide, N-(3,4-dimethyl-5-
isoxazolyl}-2-(4-tolylacetylphenylithiophene-3-sulfonamide, N-{3,4-dimethyl-5-
isoxazolyl}-2-[3,4-{methylenedioxylphenylacetyllthiophene-3-sulfonamide, N-{(4-
chloro-3-methyl-5-isoxazolyl)-2-{2-hydroxy-4-methylphenyljaminocarbonylilthio-
phene-3-sutfonamide and others, including those set forth in TABLE 1 that are

not specifically exemplified herein.
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For example, N-{4-bromo-3-methyl-b-isoxazolyl}-3-{2-methyl-4,5-
{methylenedioxy)cinnamylithiophene-2-sulfonamide, N-(4-bromo-3-methyl-5-
isoxazolyl}-3-{2-thydroxymethyl}-4, 5-(methylenedioxylcinnamylithiophene-2-sul-
fonamide, N-{4-bromo-3-methyl-5-isoxazoly!}-3-{2-{{tetrahydro-4H-pyran-2-
yixoyimethyll-4,5-Imethylenedioxy}cinnamyl}thiophene-2-sulfonamide and N-{4-
bromo-3-methyl-5-isoxazolyl}-3-(2,4-dimethylcinnamyllthiophene-2-sutfonamide
have been prepared in the same manner as N-{4-bromo-3-methyl-5-isoxazolyl}-3-
[3.4-{methylenedioxy)-trans-styrylithiophene-2-sulfonamide. N-{4-bromo-3-
methyl-5-isoxazolyl)-3-[2-methyl-4,5-{methylenedioxylphenethyllthiophene-2-sul-
fonamide and N-(4-bromo-3-methyl-5-isoxazolyl}-2-(2,4,6-
trimethylphenethylithiophene-3-sulfonamide have been prepared in the same
manner as N-(4—bromo—3—methyl—5-isoxazolyl};2-[(4-methyl)phenethyl]thiophene~
3-sulfonamide (see, Example 24}). N-{4-bromo-3-methyl-5-isoxazolyl}-3-{{2-
propyl-4,5-{methylenedioxy)phenoxylmethyl}thiophene-2-sulfonamide has been
prepared in the same manner as N-{4-bromo-3-methyl-b-isoxazolyl)-3-1{4-
methyiphenoxylmethyllthiophene-2-sulfonamide and N-{4-bromo-3-methyl-5-
isoxazotyl}-3-{[3,4-(methylenedioxylphenoxylmethyl}thiophene-2-sulfonamide.
N-{4-bromo-3-methyl-5-isoxazolyl)-2-[2-methyl-4,5-(methylenedioxylphenethyl]-
thiophene-3-sulfonamide has been prepared in the same manner as N-{4-bromo-
3-methyl-5-isoxazolyl}-2-1(3,4-methylenedioxy}phenethyllthiophene-3-sulfona-
mide. Compounds, such as N-(4-bromo-3-methyl-5-isoxazolyl}-3-{2-tolyl}thio-
phene-2-sulfonamide, N-{4-bromo-3-methyl-5-isoxazolyl}-3-{3-tolylithiophene-2-
sulfonamide, N-(4—bromo-3-metﬁyl-S—isoxazolyl)-3—(2—tolyl)thiophene-z-sulfona-
mide, N-{4-bromo-3-methyl-5-isoxazolyl}-3-(3-methoxyphenyl)thiophene-2-sul-
fonamide, N-{4-bromo-3-methyl-5-isoxazolyl}-3-({3-methoxyphenyljthiophene-2-
sulfonamide, N-{4-bromo-3-methyl-5-isoxazolyl}-3-{2-methoxyphenylithiophene-
2-sulfonamide, N-{4-bromo-3-methyl-5-isoxazolyi}-3-{4-ethylphenyiithiophene-2-
sulfonamide, N-{4-bromo-3-methyl-5-isoxazolyl)-3-(4-propylphenylithiophene-2-
sulfonamide, N-{(4-bromo-3-methyl-5-isoxazolyl)-3-({4-iso-propylphenylithiophene-
2-sulfonamide,N~{4-bromo-3-methyl-5-isoxazolyl)-3-{4-butylphenylithiophene-2-
sulfonamide, N-(4-bromo-3-methyl-5-isoxazolyl}-3-(2,4-dimethyiphenylithio-
phene-2-suffonamide, N-({4-bromo-3-methyl-5-isoxazolyl)-3-(4-iso-
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butylphenyilthiophene-2-sulfonamide, N-(4-bromo-3-methyl-5-isoxazolyl}-3-(4-
iso-pentylphenylithiophene-2-sulfonamide, N-(4-bromo-3-methyl-5-isoxazolyl}-3-
{2-methyl-4-propylphenyl)thiophene-2-suifonamide, N-{4-bromo-3-methyl-5-
isoxazolyl}-3-{4-iso-butyl-2-methylphenylithiophene-2-sutfonamide and N-(4-
bromo-3-methyl-5-isoxazolyl)-3-(4-iso-pentyl-2-methylphenylithiophene-2-sulfon-
amide have been prepared in the same manner as N-(4-bromo-3-methyl-5-
isoxazolyl)-3-[{3,4-methylenedioxy}phenyiithiophene-2-sulfonamide {see,
Example 125 of International Patent Application Publication No. WO 96/31492}.
N-{4-bromo-3-methyl-5-isoxazolyl}-2-{2-methyl-4,5-(methylene-
dioxv)phenethyl]fhiophehe-ii-sulfonamide has been prepared in the same manner
as N-(4-Bromo-3-methyl-5-isoxazolyl)-2-[3,4-{methylenedioxy)lphenethyl]thio-
phene-3-sulfonamide {Example 22}, N-{4-bromo-3-methyl-5-isoxazolyl}-2-(2-
n_\ethyl-4,5-(methylenedioxy)cinnamyi]thiophene-S‘sulfonamide has been
prepared in the same manner as N-(4-bromo-3-methyl-5-isoxazolyl}-2-{{4-
methyl){cinnamyl)] thiophene-3-sulfonamide {Example 23).
N-{4-bromo-3-methyl-5-isoxazolyl)-2-{[3,4-(methylenedioxy}-
phenoxylmethyt}thiophene-3-sulfonamide, N-(4-bromo-3-methyl-5-isoxazolyl}-2-
[(2,4,6-trimethylphenoxylmethyl]thiophene-3-sulfonamide, N-(4-bromo-3-methyl-
5-isoxazolyl}-2-{{4,5-(methylenedioxy)-2-propylphenoxylmethyl}thiophene-3-sul-
fonamide have been prepared in the same manner as N-(4-br6mo—3~methyi-5-
isoxazolyl)-2-{(4-methylphenoxy}methyllthiophene-3-suifonamide (Example 25).
Any corresponding N-{4-halo-3-methyl-5-isoxazolyl}, N-(4-halo-5-methyl-
3-isoxazolyl), N-(3,4-dimethyl-5-isoxazolyl}, N-{4-halo-5-methyl-3-isoxazolyl), N-
(4-halo-3-methyi-5-isoxazolyl), N-(4,5-dimethyl-3-isoxazolyl) derivative of any of
these compounds or any compound disclosed herein may also be prepared and
used as described herein. The pharmaceutically acceptable derivatives,
including the salts, particularly sodium salts are intended for formulation as

described herein.
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EXAMPLE 37
Other compounds that can be prepared by the above methods or routine

modifications thereof, include, but are not limited to:
N-{4-chloro-3-methyl-5-isoxazolyl}-2-(2, 3, 4-trimethoxy-6-methyiphenylamino-
carbonylithiophene-3-sulfonamide,
N-{4-chloro-3-methyi-5-isoxazolyl}-2-(2,3,4-trimethoxy-6-
acetylphenylaminocarbonylithiophene-3-sulfonamide,
N-(4-chloro-3-methyl-5-isoxazolyl}-2-{2,3 ,4-trimethoxy-6-methoxycarbonyl-
phenylaminocarbonylithiophene-3-sulfonamide,
N-(4~chloro—3-rﬁethyl-5—isoxazolyl)-2-(2,3,4—trimethoxy—6—carboxy¥-
phenylaminocarbonyl}thiophene-3-sulfonamide,
N-(4-chloro-3-methyl-5-isoxazolyl}-2-(2,3,4-trimethoxy-6-
methanesulfonylphenylaminocarbonylithiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-{2,3,4-trimethoxy-6-
{cyanomethyljphenylaminocarbonyl]thiophene-3-suifonamide,
N-(4-chloro-3-methyl-5-isoxazolyl}-2-(2,3,4-trimethoxy-6-(2-
hydroxyethyliphenylaminocarbonylithiophene-3-sulfonamide,
N-{4-chloro-3-methyi-5-isoxazolyl}-2-[3,4-{methylenedioxy}-2-methoxy-6-
methylphenylaminocarbonyllthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-{3,4-{methylenedioxy)-2-methoxy-6-
acetylphenylaminocarbonytlthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-{methylenedioxy)-2-methoxy-6-
methoxycarbonylphenylaminocarbonylithiophene-3-sulfonamide,
N-(4-chloro-3-methyl—5-isoxazoIyl);2-{3.4-(rnethyienedioxv)~2-methoxy-6-
carboxylphenylaminocarbonylithiophene-3-sulfonamide,
N-(4—chloro-3-methyl-5-isoxazoly§)-2—{3,4-(methyienedioxy)—Z-methoxy-G-
methanesulfonylphenylaminocarbonyllthiophene-3-sulfonamide,
N-{4-chloro-3-methyi-5-isoxazolyl}-2-[3,4-(methylenedioxy)-2-methoxy-6-
cyanophenylaminocarbonylithiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-[3,4-(methylenedioxy}-2-methoxy-6-
cyanomethylphenylaminocarbonyllthiophene-3-sulfonamide,
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N-{4-chloro-3-methyl-5-isoxazolyl}-2-[3,4-(methylenedioxy)-2-methoxy-6-{2-
hydroxyethyl)phenylaminocarbonylithiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)- 2-[3,4-{methylenedioxy}-2,6-
dimethylphenylaminocarbonylithiophene-3-sulfonamide, .
N-{4-chloro-3-methyl-5-isoxazolyl}-2-[3,4-(methylenedioxy)-6-acetyl-2-
methylphenylaminocarbonyllthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-[3,4-{methylenedioxy}-6-methoxycarbonyl-
2-methylphenylaminocarbonylithiophene-3-sulfonamide,
N-{4-chloro-3-methyi-5-isoxazolyl)-2-{3,4-(methylenedioxy)-6-carboxyl-2-
methyiphenylaminocarbonyllthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-b-isoxazolyl)-2-[3,4-(methylenedioxy}-6-methoxy-2-

methylphenylaminocarbonyl]thiophene-3-sulfonamide,

.N-(4-ch!oro—3-methyl-5—isoxazolyl)—2—[3,4-{methylenedioxy)-6-methanesulfony1-2—

methylphenylaminocarbonyl]thiophene-3-sulfonamide,
N-(4-chloro-3-methyl-5-isoxazolyl)-2-13,4-(methylenedioxy}-6-cyano-2-
methylphenylaminocarbonyllthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-[3,4-{methylenedioxy}-6-{cyanomethyl)-2-
methylphenylaminocarbonyllthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-[3,4-{methylenedioxy)-6-(2-hydroxyethyl}-2-
methylphenylaminocarbonyllthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-{3,4-(methylenedioxy)-2-cyano-6-
methylphenylaminocarbonyllthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-[3,4-(methylenedioxy)-6-methoxy-2-
cyanophenylaminocarbonyllthiophene-3-suifonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-[3,4-{methylenedioxy}-2-acetyl-6-
methylphenylaminocarbonyllthiophene-3-sulfonamide,
N-(4-chioro-3-methyl-b-isoxazolyl)-2-[3,4-imethylenedioxy)-6-methoxy-2-
acetylphenylaminocarbonyllthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-{3-cyano-2,4,6-trimethyl-
phenylaminocarbonyllthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-{3-carboxyl-2,4,6-

trimethylphenylaminocarbonyl]thiophene-3-sulfonamide,



10

15

20

25

30

-147-

N-{4-chloro-3-methyl-5-isoxazolyl)-2-{3-hydroxymethyi-2,4.,6-
trimethylphenylaminocarbonyllthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-{3-methanesulfonyl-2,4,6-
trimethylphenylaminocarbonyilthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-{3-cyanomethyi-2,4,6-
trimethylphenylaminocarbonyflthiophene-3-suifonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-[3-(2-hydroxyethyl}-2,4,6-
trimethylphenylaminocarbonyllthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-[{3-(carboxylmethyi}-2 4,6-
trimethylphenylaminocarbonyllthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-{4-cyano-2,6-
dimethylphenylaminocarbonylithiophene-3-sulfonamide,
N-({4-chloro-3-methyl-5-isoxazolyl}-2-{4-carboxyl!-2,6-
dimethylphenylaminocarbonylithiophene-3-suifonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-[4-{hydroxymethyl}-2,6-
dimethyiphenylaminocarbonyilthiophene-3-suifonamide,
N-{4-chioro-3-methyl-5-isoxazolyl]-2-[4-(2-hydroxyethyl}-2,6-
dimethylphenylaminocarbonyllthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-{4-{cyanomethyl}-2,6-
dimethylphenylaminocarbonyllthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-[4-{carboxylmethyi}-2,6-
dimethylphenylaminocarbonyllthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-{4-methanesuifonyl-2,6-
dimethylphenylaminocarbonyl}thiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-{2,3,4-trimethoxy-6-
methylphenvlacetyt)thiophene-3-suifonamide,

N-{4-chloro-3-methyl-5-isoxazolyl}-2-(2,3,4-trimethoxy-6-acetyiphenylacetyl)thio-

phene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-{2,3,4-trimethoxy-6-
methoxycarbonylphenylacetylithiophene-3-sulfonamide,
N-{4-chioro-3-methyl-5-isoxazolyl)-2-(2,3,4-trimethoxy-6-
carboxylphenylacetyl)thiophene-3-sulfonamide,
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N-{4-chloro-3—methyi—5-isoxazoly{)~2—(2,3,4—trimethoxy—6—' .
methanesulfonylphenylacetyljthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-{2,3,4-trimethoxy-6-
{cyanomethyl)phenylacetyllthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-[2,3,4-trimethoxy-6-(2-
hydroxyethyl)phenylacetyl]thiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazoiyl}-2-[3,4-(methylenedioxy)-2-methoxy-6-
methylphenylacetyl]thiophene—3-sulfonamide,
N-(4-chloro-3-methyl-5-isoxazolyl}-2-[3,4-{methylenedioxy)-2-methoxy-6-
acetylphenylacétv_llthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-[3,4-{methylenedioxy}-2-methoxy-6-
methoxycarbonylphenyiacetyl)thiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl})-2-{3,4-(methylenedioxy}-2-methoxy-6-
carboxylphenylacetyl]thiophene-3-sulfonamide,
N-(4-chloro-3-methyl-5-isoxazolyl}-2-[3,4-{methylenedioxy-2-methoxy-6-
methanesulfonyl)phenylacetyllthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-{3,4-{methylenedioxy}-2-methoxy-6-
(cyano)phenylacetyilthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-13,4-{methylenedioxy}-2-methoxy-6-
{cyanomethylphenylacetyllthiophene-3-suifonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-[3,4-{methylenedioxy}-2-methoxy-6-{2-
hydroxyethyllphenylacetyllthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-[3,4-{methylenedioxy)-2,6-
dimethylphenylacetyllthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-{methylenedioxy)-6-acetyl-2-
methylphenylacetylithiophene-3-sulfonamide,
N-(4-chloro-3-methyi-5-isoxazolyl}-2-{3,4-{methylenedioxy)-6-methoxycarbonyl- .
2-methylphenylacetylithiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy}-6-carboxyl-2-
methylphenylacetylithiophene-3-sulfonamide, '
N-(4-chloro-3-methyl-5-isoxazolyl}-2-[3,4-{methylenedioxy)-6-methoxy-2-
methylphenylacetyllthiophene-3-sulfonamide,
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N-{4-chloro-3-methyl-5-isoxazolyl)-2-{3,4-(methylenedioxy)-6-methanesulfonyl-2-
methylphenylacetyllthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyll-2-(3,4-(methylenedioxy}-6-cyano-2-
methylphenytacetyllthiophene-3-sulfonamide,
N-{4-chioro-3-methyl-5-isoxazolyl)-2-{3,4-(methylenedioxy)-6-{cyanomethyl})-2-
methylphenylacetyljthiophene-3-sulfonamide,
N-(4~chloro-3-methyl-5-isoxazolyl}-2-13,4-(methylenedioxy)-6-{2-hydroxyethyl}-2-
methylphenylacetyllthiophene-3-sulfonamide,
N-(4-chloro-3-methyl-5-isoxazotyl}-2-[3,4-{methylenedioxy)-2-cyano-6-
methylphenylacetyllthiophene-3-sulfonamide,
N-{4-chioro-3-methyl-5-isoxazolyl}-2-[3,4-(methylenedioxy)-6-methoxy-2-
cyanophenylacetyl]thiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-{ 3,4-imethylenedioxy}-2-acetyl-6-
methylphenylacetyllthiophene-3-suffonamide,
N-(4-chloro-3-methyl-5-isoxazolyl}-2-{3,4-Imethylenedioxy)-6-methoxy-2-
acetylphenylacetyl]lthiophene-3-suifonamide,
N-{4-chloro-3-methyi-5-isoxazolyl)-2-(3-cyano-2,4,6-trimethylphenylacetyl)thio-
phene-3-sulfonamide,

N-{4-chloro-3-methyl-5-isoxazolyl}-2-{3-carboxyl-2,4, 6-trimethylphenylacetylithio-
phene-3-sulfonamide,
N-(4-chioro-3-methyl-5-isoxazolyl}-2-{3-hydroxymethyl-2,4,6-
trimethylphenylacetylithiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-{3-methanesulfonyl-2,.4,6-
trimethylphenylacetylithiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazoiyl}-2-[3-(cyanomethyl}-2,4,6-
trimethylphenylacetylithiophene-3-sulfonamide,
N-(4-chloro-3-methyl-5-isoxazolyl}-2-[3-(2-hydroxyethyt}-2,4,6-
trimethylphenylacetyllthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-[3-{carboxyimethyl}-2,4,6-
trimethylphenylacetyilthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-{4-cyano-2,6-dimethylphenylacetyl)thio-
phene-3-suifonamide,
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N-{4-chloro-3-methyl-5-isoxazolyl}-2-{4-carboxyl-2,6-dimethylphenylacetylithio-
phene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-{4-hydroxymethyl-2,6-
dimethylphenylacetyilthiophene-3-sulfonamide,
N-{4-chioro-3-methyl-5-isoxazolyl}-2-{4-(2-hydroxyethyl}-2,6-
{dimethyl)phenylacetyllthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-[4-cyanomethyl-2,6-
{dimethyl)phenylacetyllthiophene-3-sulfonamide, -
N-{4-chloro-3-methyl-5-isoxazolyl}-2-{4-{carboxyimethyl}-2,6-
dimethylphenylacetylithiophene-3-sulfonamide, and
N-{4-chloro-3-methyl-5-isoxazolyf)-2-(4-methanesulfonyl-2,6-
dimethytphenylacetylithiophene-3-sulfonamide. The pharmaceutically
acceptable derivatives, including the salts, particularly sodium salts are intended
for formulation as described herein,
EXAMPLE 38

Other compounds, having activity generally at ICg, concentrations of 10
4#M or substantially less for ET, or ET, receptors, in which Ar? contains a
heterocyclic ring, such as thienyl-, furyl- and pyrrole-sulfonamides of interest
herein, can be or have been prepared {see, e.9., TABLE 1} by methods
analogous to those set forth in the above Examples. Such compounds include,
but are not limited to the following compounds: N-(4-bromo-3-methyl-b-isoxa-
zolyl)-2-carboxyl-1-methylindole-3-suifonamide, N-{4-chloro-3-methyl-5-isoxa-
zolyl)-2-{{4-oxacyclohexyl)oxycarbonyllthiophene-3-sulfonamide, 2-[3,4-(methyl-
enedioxy)phenylacetyllthiophene-3-sulfonamide, N-{4-chloro-3-methyl-5-isoxa-
zolyl}-{2-{3,4-(methylenedioxy)phenyllacetyl}thiophene-3-sulfonamide oxime, N-
(4-chloro-3-methyl-6-isoxazolyl}-2-phenylberizo[blthiophene sulfonamide, N-{(4-
chioro-3-methyl-5-isoxazolyl}-2-[(4-tolyllaminocarbonyll- 1-methylindole-3-sulfon-
amide, N-{4-chloro-3-methyl-5-isoxazolyl}-2-{{4-methoxyphenoxy)carbonyllthio-
phene-3-sulfonamide, N-{4-bromo-3-methyl-5-isoxazolyl)-1-{3,4-(methylene-
dioxylbenzyilindole-2-sulfonamide, N-{4-bromo-3-methyl-5-isoxazolyl)-2-{(4-
methyiphenoxylcarbonylilthiophene-3-sulfonamide, N-{4-chloro-3-methyl-5-
isoxazolyl)-2-{{4-methoxyphenyllacetyllthiophene-3-suifonamide, N-(4-chloro-3-
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methyl-5-isoxazolyl}-6-methoxy-2-[3,.4-{methylenedioxy}benzyllbenzo{blthio-
phene-3-sulfonamide, N-{4-bromo-3-methyl-5-isoxazolyl}-3-[{4-methylphenoxy)-
methylithiophene-2-sulfonamide, N-{4-bromo-3-methyl-5-isoxazoiyl}-2-[{4-
methylphenoxylmethyljthiophene-3-sulfonamide, N-{4-bromo-3-methyl-5-isoxa-
zolyl)-3-(4-methyl-trans-styryl)thiophene-2-sulfonamide, N-{4-bromo-3-methyl-b-
isoxazolyl)-3-{4-methylphenethylithiophene-2-sulfonamide, N-{4-bromo-3-
methyl-5-isoxazolyl}-2-[{4-methylphenyl)acetyl]thiophene-3-sulfonamide, N-{4-
chioro-3-methyl-5-isoxazolyl)-2-[{3-methoxyphenyllacetyllthiophene-3-sutfona-
mide, N-{4-chloro-3-methyl-5-isoxazolyl}-2-{ 1-hydroxy-1-[3,4-{methylenedioxy)-
benzyllethyl}thiophene-3-sulfonamide, N-4-{bromo-3-methyi-5-isoxazolyl}-3-(4-
methylphenethyll{4-tolyl)thiophene-2-sulfonamide, N-{4-bromo-3-methyl-5-isoxa-
zolyl}-3-{4-methylbenzyl}-5-(4-tolylithiophene-2-suffonamide, N-(4-bromo-3-
methyl-5-isoxazolyl}-3-{4-methyl-trans-styryl)-5-{4-tolyljthiophene-2-sulfonamide,
N-(4-chloro-3-methyl-5-isoxazolyl)-2-[8,8-{ethylenedioxy)3,4-(methylenedioxy}-
phenethyllthiophene-3-sulfonamide, N-{4-chloro-3-methyl-5-isoxazolyl)-2-[8-
{dimethylamino)-3,4-(methylenedioxy)phenethylthiophene-3-sulfonamide, N-(4-
chloro-3-methyl-5-isoxazolyl}-2-{a-hydroxy-[3,4-{methylenedioxylphenyllacetyl}-

‘thiophene-3-sulfonamide; N-{4-chloro-5-methyl-3-isoxazolyl}-2-{3,4-{methylene-

dioxy}benzyllbenzoflblthiophene-3-suifonamide; N-[4-bromo-3-methyl-5-
isoxazolyl}-3-styrylthiophene-2-sulfonamide; N-{4-bromo-3-methyl-5-isoxazolyl)-
2-styrylthiophene-3-suffonamide; N-{4-bromo-3-methyl-5-isoxazolyl}-2-{benzoy!-
aminojthiophene-3-sulfonamide; N-{4-bromo-3-methyl-5-isoxazolyl)-2-[{phenyl}-
methylaminocarbonvl]thiophene-3—su_ifonamide; N-{4-bromo-3-methyl-5-
isoxazolyl)-5-{phenylthiolfuran-2-sulfonamide; N-({4-bromo-3-methyl-5-
isoxazolyl)-5-thydroxymethyljfuran-2-suifonamide; N-(4-bromo-3-methyl-5-
isoxazolyl)-5-{carbomethoxylfuran-2-sulfonamide; N-(4—bromo-3-methvl-5-
isoxazolyl}-2,5-dimethylfuran-3-sulfonamide; N-(4wbromo-3-metﬁyl-s-isoxazolyt)-
2-{diisopropylaminocarbonylithiophene-3-sulfonamide; N-{4-bromo-3-methyi-5-
isoxazolyl}-2-(diethylaminocarbonylithiophene-3-sulfonamide; N-(4-bromo-3-
methyl-8-isoxazolyl)-5-styryffuran-2-suffonamide; N-{(4-bromo-3-methyl-5-isoxa-
zolyl}-5-styrylthiophene-2-sulfonamide; | N-{4-chloro-3-methyi-5-isoxazolyl)-2-
[3,4—(methvlenedioxv)benzyl]~5—(dimethylamino)benzofblthiophene-3~sulfona-
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mide; N-(4-chloro-3-methyl—S-isoxézoly1)—2—[3.4—(methytenedioxy)benzyl]—74
methoxybenzo[blthiophene-3-sulfonamide; N-{4-chioro-3-methyl-5-isoxazolyl}-2-
[3.4-{methylenedioxyibenzyll-7-phenoxybenzo[blthiophene-3-sulfonamide; N-{4-
chloro-3-methyl-5-isoxazolyli-2-[3,4-{methylenedioxy)benzyl}-5-methoxy-
benzo[blthiophene-3-suifonamide; N-{4-chloro-3-methyl-b-isoxazolyl}-2-{3,4-
{methylenedioxy}benzyl]-5-iscbutylaminobenzo[blthiophene-3-sulfonamide; N-{4-
chloro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxylbenzyl]-5-benzyl-
,aminobenzo[b]thiophene-B-suifohamidé: N-{4-chioro-3-methyl-5-isoxazolyl}-2-
{3,4-{methylenedioxy)phenoxylbenzolbjthiophene-3-sulfonamide; N-{4-chloro-3-
methyl-5—isoxaioiyl)—2-{3,4—(methylenedioxy)phenoxy}-S-dimethylamino-
benzol[blthiophene-3-sulfonamide; N-{4-chloro-3-methyl-5-isoxazolyl)-2-[(3,4-
methylenedioxy)phenyllacetyl-5-dimethylaminobenzo[blthiophene-3-sulfona-
mide; N-(4-chloro-3-methyl-5-isoxazolyl)-2—[3,4—(methylenedioxy)benzylcar-
bonyll-N-methylindole-3-sulfonamide; N-{4-chloro-3-methyl-5-isoxazolyl}-2-(3,4-
{methylenedioxy}phenoxycarbonyllindole-3-sulfonamide; N-{4-chloro-3-methyl-5-
isoxazolyl)-2-{3,4-(methylenedioxy}phenoxycarbonyl}l-N-methylindole-3-sulfona-
mide; N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy)phenoxycar-
bonyllindole-3-sulfonamide; N-{4-chloro-3-methyl-6-isoxazolyl}-2-{3,4-
{methylenedioxylbenzyll-N-methylindole-3-sulfonamide; N-{4-chloro-3-methyl-5-
isoxazolyl)-z-[3,4-(methylenedioxy)benzyl}indole-3-sulfonamide; N-(4-chloro-3-
methyl-5-isoxazolyl)-2-{3,4-(methylenedioxy)benzyloxycarbonyl]-7-(N,N-di-
methylaminolbenzo[blthiophene-3-sulfonamide; N—(4-chloro-3-rr_lethyl-5-isoxa~
zolyl}-2-[3,4-(methylenedioxy)benzyl]-7-(N,N-dimethylamino)benzolblthiophene-
3-sulfonamide; N-{4-chioro-3-methyl-5-isoxazolyl)-2-[3,4-{methylenedioxy}ben-
zoyi}-7-{N N-dimethyllaminolbenzo{blthiophene-3-sulfonamide; N-{4-chloro-3-
methyl-5-isoxazolyl}-7-{N,N-dimethylamino)benzolblthiophene-3-sulfonamide; N-
(4-chloro-3-methvl—5-isoxazolyl)—7-(methoxycarbonvl)benzo[b]thiophene-3-su1fon—
amide; N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy}benzyl]-7-
(methoxy)benzo[b]thio'phen_e-3-sulfonamide; N-{4-chloro-3-methyl-5-isoxazolyl)-
7-{methoxy}benzolblthiophene-3-sutfonamide; N-{4-bromo-3-methyl-5-isoxa-
zolyl}-2-{4-methylphenethylithiophene-3-sulfonamide; N-{4-bromo-3-methyl-5-

isoxazolyl}-2-{trans-4-methylcinnamylithiophene-3-sulfonamide; N-{4-bromo-3-
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methyl—S—isoxazoiyl)—B-(4—methy|phenethyl)thiophene-z—sulfonamide; N-(4-
bromo-3-methyl-5-isoxazolyl)-3-{3-methyiphenethylithiophene-2-sulfonamide; N-
{4-bromo-3-methyl-5-isoxazolyl}-3-{2-methylphenethyl)thiophene-2-sulfonamide;
N-{4-bromo-3-methy!-5-isoxazolyl}-3-(trans-4-methylcinnamyl)thiophene-2-sulfon-
amide: N-{4-bromo-3-methyl-5-isoxazolyl}-3-(trans-3-methylcinnamyljthiophene-
2-sulfonamide; N-(4-bromo-3-methyl-5-isoxazolyl}-3-(trans-2-methylcinnamyl)-
thiophene-2-sulfonamide; N-{4-bromo-3-methyl-5-isoxazolyl}-3-[{4-methyl-
phenoxylmethyllthiophene-2-sulfonamide; N-{4-bromo-3-methyi-5-isoxazolyt)-3-
{3.4-{methylenedioxy)phenethyllthiophene-2-sulfonamide; N-{4-chloro-3-methyl-
5-isoxazolyl}-2-{(3,4-(dimethoxy)phenyllacetyl)}thiophene-3-sulfonamide; N-(4-
chloro-3-methyl~5-isoxazolyl)—Z-[(S,5-dimethoxyphenvl)'acetyl]thiophene-s-sulfon-
amide; N-{4-chloro-3-methyl-5-isoxazolyl)-2-{{3,4,5-trimethoxyphenyl)acetyllthio-
phene-3-sulfonamide; N-{4-chloro-3-methyl-5-isoxazolyt}-2-[3,4-{methylene-
dioxy)benzylsulfonyllthiophene-3-sulfonamide; N-(4-chloro-3-methyl-5-isoxa-
zolyl)-2-[3,4-{methylenedioxy)benzylsulﬁnvl]thiophene—S-sulfonamide; N-(4-
chiloro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxyibenzylsulfenyllthiophene-
3-sulfonamide: N-{4-chloro-3-methyl-6-isoxazolyl}-2-{1-(dimethylamino}-2-[3,4-
(methylenedioxy)phenyl}ethylthiophene—3-su|f6namide; N-{4-chloro-3-methyl-5-
isoxazolyl}-2-{1-methylamino}-2-{3,4-(methylenedioxy) phenyllethyl}thiophene-3-
sulfonamide; N-(4-chloro-3-methyl-5-isoxazolyl)-2-{ 1-(methoxylimino}-2-{3,4-
(methylenedioxy_)phenyl]ethyl}thiopherie-3—sulfonamide: N-{4-chloro-3-methyl-5-
isoxazolyl)-2-{1-{carboxyl)-2-[3 ,4-(methyienedioxy)phenyl]ethy!}‘ghiophene-&éul-
fonamide; N-(4-chloro-3-methyl-5-isoxazolyl}-2-{2-(carboxyl)-1-[3,4-(methylene-
dioxy)benzyllvinyl}thiophene-3-sulfonamide; N-{4-chioro-3-methyl-5-isoxazolyl)-
2-{3-[3,4-{methylenedioxylphenyl}-1 .2,4-oxadiazol-5-lyl}thiophene-3-sulfona-
mide; and N-(4-chloro-3-methyl-5-isoxazolyl-2-{3-{3,4~-(methylenedioxylbenzyl]-
1,2,4-oxadiazol-5-lyl}thiophene-3-sutfonamide.
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Additional compounds include, but are not limited to: N-{4-chioro-3-
methyl-5-isoxazolyl)-2-{[2-(methanesulfonyl)-4,5-(methylenedioxy)phenyllamino-
carbonyl}thiophene-3-sutfonamide; N-{4-chloro-3-methyl-5-isoxazolyl}-2-{(3,4-
{methylenedioxy}-6-carboxylphenyllaminocarbonyl}thiophene-3-sulfonamide: N-
{4-chloro-3-methyl-b-isoxazolyl})-2-{{4,5-{methylenedioxy}-2-(methoxycar-
bonyllphenyl}aminocarbonyi}thiophene-3-sulfonamide; N-{4-chloro-3-methyl-5-
isoxazolyl}-2-{[2-cyano-4,5-(methylenedioxy)phenyllaminocarbonyl}thiophene-3-
sulfonamide; N-{4-chloro-3-methyl-6-isoxazolyl)-2-{{4,5-imethylenedioxy)-2-
hydroxymethyl)phenyllaminocarbonyl!thiophene-3-sulfonamide; - N-{4-chioro-3-
methyl-6-isoxazolyl)-2-[{2-acetyl-4-methylphenyllaminocarbonylithiophene-3-sut-
fonamide; N-{4-chioro-3-methyl-5-isoxazolyl}-2-{[2-{methanesulfonyl}-4-methyl-
pheny!]aminocarbohvl}thiophene-3-su!fonamid'e; N-(4-chloro-3-methyl-5-
isoxazotyl)-2-[{2-carboxyl-4-methylphenyljaminocarbonyilthiophene-3-sulfona-
mide; N-(4-chloro-3-methyl-b-isoxazolyl}-2-[{2-methoxycarbonyl-4-methyl-
phenyllaminocarbonyl]thiophene-3-sulfonamide; N-{4-chioro-3-methyl-5-
isoxazolyl)-2-[{2-cyano-4-methylphenyllaminocarbonytlthiophene-3-sulfonamide;
N-{4-chloro-3-methyl-5-isoxazolyl}-2-{{2-(hydroxymethyl)-4-methylphenyllamino-
carbonyf}thiophene-3-sulfonamide; N-{4-chloro-3-methyl-5-isoxazolyl}-2-{(3,4-
dimethoxy-6-acetylphenyl)aminocarbonyllthiophene-3-sulfonamide; N-{4-chloro-
3-methyl-5-isoxazolyl)-2-{[2-(methanesulfonyl}-4,5-dimethoxyphenyllaminocar-
bonyt}thiophene-3-sulfonamide; N-{4-chloro-3-methyl-5-isoxazolyl}-2-[(4,5-di-
methoxy-2-carboxylphenyl)aminocarbonyljthiophene-3-sulfonamide; N-{4-chloro-
3-methyl-5-isoxazolyl)-2-[{4,5-dimethoxy-2-methoxycarboxyliphenyljaminocar-
bonylithiophene-3-sulfonamide; N-{4-chloro-3-methyl-6-isoxazolyl}-2-[2-
cyano{4,5-dimethoxyphenyllaminocarbonyllthiophene-3-sulfonamide; N-{4-
chloro-3-methyl-5-isoxazolyl}-2-{4,5-dimethoxy-2-hydroxymethyl)phenylamino-
carbonylithiophene-3-sulfonamide; N-(4-chloro-3-methyl-5-isoxazolyl}-2-{{2- _
acetyl-4,5-(méthylenedioxy)phenyl}acetyl}thiophene-3-suEfonamide; N-{4-chloro-
3-methyl—5-isoxazolyl)-_2-{[2-(methanesutfonyl)-4,5-(methylenedioxy)phenyi]—
acetyi}thiophene-3-sulfonamide; N-{4-chloro-3-methyl-5-isoxazolyl}-2-{[carboxyl
4,5-{methylenedioxy)-2-phenylacetylthiophene-3-sulfonamide; N-{4-chioro-3-
methyl-s—isoxazoi_yl)-2-{[4,5—(methylenedioxy)-2-methoxycarbonylphenyll—
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acetylthiophene-3-sulfonamide; N-{4-chioro-3-methyi-5-isoxazolyl}-2-{2-
cyanof4,5-(methylenedioxy}-phenyllacetyt}thiophene-3-sulfonamide; N-(4-chloro-
3-methyl-5-isoxazolyl}-2-{2-hydroxymethyl{4,5-{methylenedioxy}-phenyl}-
acetyl}thiophene-3-sulfonamide; N-{4-chloro-3-methyl-5-isoxazolyl}-2-{(2,4-
dimethoxy)phenyllaminocarbonyllthiophene-3-sulfonamide; N-{4-chloro-3-
methyl-5-isoxazolyl}-2-[{4-methoxy-2-methylphenyljaminocarbonyllthiophene-3--
sulfonamide; N-{4-chloro-3-methyl-5-isoxazolyl)-2-{{2,3-dimethylphenyl}aminoca-
rbonyllthiophene-3-sulfonamide; N-{4-chloro-3-methyl-5-isoxazolyt)-2-{(2,4-di-
methylphenyllaminocarbonyllthiophene-3-sulfonamide; N-{4-chloro-3-methyl-b-
isoxazoiyl)-z-[(2,5-dimethylphenyl)aminocarbony!]thiophene-B_-sulfonamide; N-
{4-chloro-3-methyl-5-isoxazolyl}-2-[(2,6-dimethylphenyllaminocarbonyljthioph-
ene-3-sulfonamide; N-{4-chloro-3-methyi-5-isoxazolyl}-2-{(3,4-dimethylphenyl}-
aminocarbonyllthiophene-3-sulfonamide; N-{4-chioro-3-methyl-5-isoxazolyl)-2-
[{2,5-dimethylphenyt)laminocarbonyl]thiophene-3-sulfonamide; N-{4-chloro-3-
methyl-5-isoxazolyn-2-(3.5-dimethyl)phenylaminocarbonylthiophene-S-sulfona—
mide; N-{4-chloro-3-methyl-5-isoxazolyl}-2-[(2-methoxy-6-methylphenyljaminoca-
rbonyllthiophene-3-sulfonamide; N-{4-chloro-3-methyl-5-isoxazolyl)-2-{{2,4,6-
trimethylphenyllaminocarbonyl]-thiophene-3-sulfonamide; N-{4-chloro-3-methyl-
5-isoxazolyl}-2-[{4-methoxy-2-methylphenyl)aminocarbonyl]-thiophene-3-sutfona-
mide; N-{4-chloro-3-methyl-5-isoxazolyl}-2-[2-ethyl{4-methoxy-}phenyljaminocar-
bonvl)thiophene-S-sﬁlfonamide; N-{4-chioro-3-methyl-5-isoxazolyt)-2-[(2-
isopropyl-4-methoxy-phenyl)aminocarbonyilthiophene-3-sulfonamide; N-(4-
chloro-3-methyl-5-isoxazolyl}-2-[{2-propyl-4-methoxy-phenyl)aminocarbonyl]-
thiophene-3-sulfonamide; N-{4-chloro-3-methyl-5-isoxazolyl)-2-[{4-methoxy-2-
biphenylaminocarbonyl]-thiophene-3-sulfonamide; N-(4-chloro-3-methyl-5-
isoxazolyl)-z-{[3.4—-(metﬁylenedioxy)-6-methylpheny|)acety!]-thiophene-3-sulfon-
amide; N-{4-chloro-3-methyl-5-isoxazolyl}-2-{[3,4-(methylenedioxy)-6-
ethylphenyliacetyl}thiophene-3-sulfonamide; N-{4-chloro-3-methyi-b-isoxazolyl}-
2-{[3,4-tmethylenedioxy)-6-methoxyphenyllacetyl}thiophene-3-suffonamide.
The pharmaceutically acceptable dersivatives, inciuding the salts,

particularly sodium saits are intended for formulation as described herein.
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EXAMPLE 39

N-{2-Acetyl-4,6-dimethylphenyl]-3-{((4-chloro-3-methyl-5-
isoxazolyljamino)suifonyl)-2-thiophenecarboxamide

A. 2’-Amino-3’,6'-dimethylacetophenone
To a solution of BCL, in dichloromethane {1.0 M, 256 mL} at O °C was
slowly added 2,4-dimethylaniline (3.03 g, 26 mmol} in 1,2-dichloroethane {25

mb). Acetonitrile {25 mL) was then added dropwise at O °C. The mixture was

then heated with a bath temperature of 100 °C for 2 days with a slow and

steady flow of nitrogen to remove the low boiling dichloromethane. The
reaction was cooled to O °C and quenched with 2 N HCt {~25 mLl) and the
mixture was heated at 80 °C until a homogenous solution formed {~ 20 min).
This was allowed to cool to room temperature and the two layers were
separated. The aqueous layer was basified with sodium bicarbonate until no
more gas evolution was seen and much precipitate formed. The mixture was
then extracted with chloroform (~ 30 ml) and the organic layers were combined
and concentrated. The residue was dissolved in ethyl acetate {50 mL) and
washed with 1 N NaOH (40 miL}. The organic layer was then dried {MgSO,),
the solids were filtered, and the filtrate was concentrated. The oily residue was
dissolved in ethyl ether {~5 mL} and let stand at room temperature for 24 h,
The resulting yellow precipitate was filtered to give 2'-amino-3’,6'-
dimethylacetophenone {1.3 g,-30%).

B. N-(2-Acetyl-4,6-dimethylphenyl}-3-({{4-chloro-3-methyl-5-
isoxazolyllamino)sulfonyl}-2-thiophenecarboxamide

To a solution of 2'-amino-3’,5'-dimethylacetophenone {1.9 g, 11.66
mmol} in dichloromethane (20 mL) at room temperature was added N-(4-chioro-
3-methyl-b-isoxazolyl}-N-methoxymethyl-3-sulfamoyl-2-thiophenecarbonyl
chloride (Example 51} (1 g, 2.86 mmol}. The mixture was stirred for 10 h
during which much yellow precipitate formed. The reaction was then
concentrated and the residue was diluted with ethyl acetate (50 mL) and
washed with 1 N HCI {50 mL]. The organic layer was concentrated and the
residue was dissolved in methano! {30 mL) followed by the addition of

concentrated HCI (15 mL). The mixture was then heated under reflux for 2 h
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before it was cooled to room temperature, diluted with ethyt acetate {200 mL)
and washed with water (2 x 200 mL}. The organic layer was separated, dried
{MgSO,), the solids filtered and the filtrate concentrated. The residue was then
purified by reverse phase HPLC to give N-(2-acetyl-4,6-dimethylphenyl}-3-({{4-
chloro-3-methyl-5-isoxazolyljamino)sulfonyl}-2-thiophenecarboxamide (580 mg,
43%).

EXAMPLE 40

3-{{{4a-Chloro-3-methyl-5-isoxazolyllamino}sulfonyl}-N-{2,4-dimethyl-6-
propionylphenyl}-2-thiophenecarboxamide

A. 2'-Amino-3°,5'-dimethylpropiophenone

2'-Amino-3’,5 -dimethylpropiophenone was synthesized in the same
fashion as for 2’-amino-3';5'-dimethylacetophenone {Example 39) except that
propionitrile was used instead of acetonitrile.

B. 3-{{{4-Chloro-3-methyl-5-isoxazofyllamino)sulfonyl}-N-(2, 4-d|methyl-6-
propionyiphenyl)-2-thiophenecarboxamide

3-(((4—Chloro~3-methy|-5-|soxazo(yliammo)suifonyl)—N-(Z,4—dimeth\d-6-
propionylphenyl)-2-thiophenecarboxamide was synthesized in the same fashion
as for N-{2-acetyl-4,6-dimethylphenyl}-3-{{{4-chioro-3-methyl-5-
isoxazolyl)lamino)sulfonyl}-2-thiophenecarboxamide (Example 39) except that 2"~
amino-3‘,5'-dimethylpropiophenone was used instead of 2-amino-3°,5'-
dimethylacetophenone.
EXAMPLE 41

3-{{(4-Chloro-3-methyl-5-isoxazolyljamino)sulfonyl}-N-(2-isobutyryl-4.6-
dimethylphenyl}-2-thiophenecarboxamide

A. 2’-Amino-3’,5'-dimethyl-2-methylpropiophenone

2°-Amino-3‘,5'-dimethyl-2-methyipropriophenone was synthesuzed in the
same fashion as for 2’-amino-3’,5'-dimethylacetophenone (Example 39} except
that isobutyronitrile was used instead of acetonitrile.

B. 3-{{{4-Chloro-3-methyi-5-isoxazolyllamino}sulfonyl)-N-(2-isobutyryl-4,6-
dimethylphenyl}-2-thiophenecarboxamide

3-{{{4-Chloro-3-methyl-5-isoxazolyl}amino}sulfonyl}-N-(2-isobutyryi-4,6-
dimethylphenyl}-2-thiophenecarboxamide was synthesized in the same fashion
as for N-{2-acetyl-4,6-dimethylphenyl}-3-({{4-chloro-3-methyl-5-
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isoxazolyllamino)sulfonyl}-2-thiophenecarboxamide {Example 39) except that 2'-
amino-3’,5'-dimethyl-2-methylpropiophenone was used instead of 2’-amino-
3’,6'-dimethylacetophenone.

EXAMPLE 42

3-({{4-Chloro-3-methyl-5-isoxazolyljamino)sulfonyl}-N-{2-{cyclohexylcarbonyl)-
4,6-dimethylphenyl}-2-thiophenecarboxamide

A. Cyclohexyl 2-amino-3,5-dimethylphenyl ketone

Cyclohexyl 2-amino-3,5-dimethylacetophenone was synthesized in the
same fashion as for 2’-amino-3’,5’-dimethylacetophenone (Example 39) except
that cyclohexyl cyanide was used instead of acetonitrile.

B. 3-{({4-Chloro-3-methyl-5-isoxazolyf)aminolsutfonyl)-N-(2-
{cyclohexylcarbonyl}-4,6-dimethylphenyl}-2-thiophenecarboxamide

3-{{(4-Chloro-3-methyl-5-isoxazolyl}amino)sulfonyl}-N-{2-
{cyclohexylcarbonyl}-4,6-dimethylphenyl}-2-thiophenecarboxamide was
synthesized in the same fashion as for N-{2-acetyl-4,6-dimethylphenyl)-3-({(4-
chloro-3-methyl-5-isoxazolyl}jamino)suifonyl}-2-thiophenecarboxamide (Example
39) except that cyclohexyl 2-amino-3,5-dimethylphenyl ketone was used
instead of 2"-amino-3,5’-dimethylacetophenone.
EXAMPLE 43

3-{{{4-Chloro-3-methyl-5-isoxazolyljamino)sulfonyl})-N-{2-{cyciopropyicarbonyl)-
4,6-dimethylphenyl)-2-thiophenecarboxamide

A. Cyclopropyl 2-amino-3,5-dimethylphenyl ketone

. Cyclopropyl. 2-amino-3,5-dimethylphenyl ketone was synthesized in the
same fashion as for 2’-amino-3‘,5'-dimethylacetophenone (Example 39) except
that cyclopropyl cyanide was u_sed instead of acetonitrile.

B. 3-{{{4-Chloro-3-methyl-5-isoxazolyllJamino)sulfonyl}-N-{2-
{cyclopropylcarbonyl)-4,6-dimethylphenyl}-2-thiophenecarboxamide

3-(((4—Chloro—3-methyl-5-isokazolyl)amino)suIfonyl)-N-(2-
(cyclopropylcarbonyi}-4,6-dimethylphenyl}-2-thiophenecarboxamide was
synthesized in the same fashion as for N-{2-acetyl-4,6-dimethylphenyl}-3-{({4-
chloro-3-methyl-5-isoxazolyl)aminojsulfonyl)-2-thiophenecarboxamide (Example
39} except that cyclopropyl 2-amino-3,5-dimethylphenyl ketone was used
instead of 2’-amino-3,5'-dimethylacetophenone. '
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EXAMPLE 44

N-{2-Benzoyl-4,6-dimethylphenyl}-3-{{(4-chloro-3-methyl-5-
isoxazolyflamino)suifonyl}-2-thiophenecarboxamide

A. 2-Amino-3,56-dimethylphenyl phenyl ketone
2-Amino-3,5-dimethylpheny! phenyl ketone was synthesized in the same
fashion as for 2‘-amino-3’,5’-dimethylacetophenone (Example 39] except that

benzonitrile was used instead of acetonitrile.

B. N-(2-Benzoyl-4,6-dimethylphenyl)-3-{{{4-chloro-3-methyl-5-
isoxazolyl)lamino)sulfonyl)-2-thiophenecarboxamide

N-{2-Benzoyl-4,6-dimethylphenyl}-3-({{4-chloro-3-methyi-5-
isoxazolyllamino)sulfonyl)-2-thiophenecarboxamide was synthesized in the same
fashion as for N-{2-acetyt-4,6-dimethy{phenyl}-3-{{(4-chloro-3-methy}-5-
isoxaiolyl)amino)suifonyl)-2—thiophenecarboxamide {Example 39 except that 2-
amino-3,5-dimethylphenyi phenyl ketone was used instead of 2’-amin6-3',5’-
dimethylacetophenone.

EXAMPLE 45

N-{2-Acetyl-4,6-dimethylphenyl}-3-{({4-chloro-3-methyl-5-
isoxazolyllamino)sulfonyl}-5-methyl-2-thiophenecarboxamide

A. N-(4-Chloro-3-methyl-5-isoxazolyl)-3-sulfamoyl-5-methyl-2-
thiophenecarboxylic acid

To a solution of N—(4—éhloro-3-methyl—S-isoxazolyl)—3-sulfamoyl-2-
thiophenecarboxylic acid (6 g, 18.60 mmol} in anhydrous tetrahydrofuran {240
mL) at -78 °C and under nitrogen was added nBuli {2.5 M in hexane, 30 mL,
74.4 mmol}. The mixture was sﬁrred at this temperature for 2 h before the
addition of iodomethane {6.6 g, 74.4 inmol). The mixture was then poured into
crushed ice and then allowed to warm to room temperature. After acidification
with concentrated HCl to pH ~ 1, the mixture was extracted with ethyl acetate
{2 x 200 mL). The organic layers were combined, dried {(MgSO,), the solids
were filtered and the filtrate was concentrated to give N-(4-chloro-3-methyl-6-
isoxazolyl)-3-sutfamoyl-5-methyl-2-thiophenecarboxylic acid and the starting

material in about a 2:1 ratio {8.5 g combined weight).



10

15

20

25

30

s

-160-

B. N-{4-Chloro-3-methyl-5-isoxazolyl)-3-sulfamoy}-5-methyl-2-
thiophenecarboxyiic acid

To a solution of the product mixture of Example 45A (8.5 g} in THF (150
mlL} were sequentially added diisopropylethylamine (9.62 g, 74.4 mmol)} and
bromomethyl methyl ether (90%, 7.75 g, 55.80 mmol}. The mixture was
stirred for 10 h before the addition of morpholine (4.6 g, 55.80 mmol} to
scavenge the excess bromomethyl methyl ether. The reaction was stirred for
another 30 min before it was diluted with ethyl acetate (150 mL) and washed
with 1 N HCt {200 mL). The organic layer was dried {MgSO,}, the solids were
filtered and the filtrate was concentrated. The residue was chromatographed
{10% ethyl acetate in hexanes) to give methoxymethyl N-{(4-chloro-3-methyl-5-
isoxazolyl)-3-sulfamoyl-5-methyl-2-thiophenecarboxylate. The carboxylate was
then hydrolyzed with 1 N NaOH to give the corresponding carboxylic acid (3.5
gl.

C. N-{4-Chloro-3-methyl-5-isoxazolyl}-N-methoxymethyl-3-sulfamoyl-5-
methyl-2-thiophenecarboxylic acid chloride

N-{4-Chloro-3-methyl-5-isoxazolyl}-N-methoxymethyl-3-sulfamoyl-5-

" methyl-2-thiophenecarboxylic acid chloride was synthesized in the same fashion

as for N-{4-chloro-3-methyl-5-isoxazolyl}-N-methoxymethyl-3-sulfamoyi-2-
thiophenecarbonyl chloride (Example 51) except that N-(4-chloro-3-methyl-5-
isoxazolyl}-N-methoxymethyl-3-sulfamoyl-5-methyl-2-thiophenecarboxylic acid
was used instead of N-{4-chloro-3-methyl-5-isoxazolyl}-N-methoxymethyl-3-
sulfamoyl-2-thiophenecarboxylic acid.

D. N-{2-Acetyl-4,6-dimethylphenyl}-3-{{{4-chloro-3-methyl-5-
isoxazolyl)amino}sulfonyl}-5-methyl-2-thiophenecarboxamide

N-(2-Acetyl-4,6-dimethylphenyl}-3-({{4-chloro-3-methyl-5-
isoxazolyl)amino}sulfonyl)-5-methyi-2-thiophenecarboxamide was synthesized in
the same fashion as for N-{2-acetyl-4,6-dimethylphenyl)-3-{{{4-chloro-3-methyl-
B-isoxazolyl)amino)sulfonyl}-2-thiophenecarboxamide (Example 39) except that
N-(4—chloro-3—methyt-5;isoxazolyl}-N-methoxymethyl-3-sulfamoyl—5-methvl-2-
thiophenecarboxylic acid chloride was used instead of N-(4-chloro-3-methyl-5-

isoxazolyl}-N-methoxymethyl-3-sulfamoyl-2-thiophenecarboxylic acid chioride.
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EXAMPLE 46

3-{{{4-Chloro-3-methyl-5-isoxazolyllamino}sulfonyf}-N-(2-hydroxyethanimidoyl}-
4,6-dimethylphenyl}-2-thiophenecarboxamide

To a solution of N-{2-acetyl-4,6-dimethyiphenyl)-3-({(4-chloro-3-methyl-5-
isoxazolyllJamino)sulfonyl}-2-thiophenecarboxamide (Example 39} {50 mg, 0.11
mmol} in 2 N NaOH (40 mL} and methanol {4 mL} was added hydroxylamine
hydrochloride {4 g, 57.6 mmol). The mixture was heated at 60 °C for 3 h
before it was cooled to 0 °C and acidified with concentrated HCI to pH 1-2.
The resulting white precipitate was filtered, washed with diliite acid and dried
by lyophilization to give 3-{{{4-chloro-3-methyl-5-isoxazolyl}amino}sulfonyl}-N-{2-
hydroxyethanimidoyl)-4,6-dimethyiphenyl)-2-thiophenecarboxamide (45 mg,
87%).

EXAMPLE 47

3-(((3-{{{4-Chloro-3-methyl-5-isoxazolyllamino}sulfonyl}-2-
thienyl)carbonyllamino}-2.4,6-trimethylphenyl methyl carbonate

To a solution of N2-(4-chloro-3-methyl-5-isoxazolyl}-N-{3-hydroxy-2,4,6-
trimethylphenyl)-3-sulfamoyl-2-thiophenecarboxamide (Example 52} {238 mg,
0.524 mmol} in anhydrous DMF at O °C was added potassium tert-butoxide
{177 mg, 1.57 mmol). After the mixture was stirred for 30 min at this
temperature, methyl chioroformate {99.2 mg, 1.05 mmoi} was added. The
reaction was poured into iced diluted acid and the resulting precipitate was
collected and purified by HPLC to give 3-{{{3-{({4-chloro-3-methyi-5-
isoxazolyl)amino}sulfonyi}-2-thienylicarbonyl)amino}-2,4,6-trimethylphenyl
methyt carbonate (186 mg, 70%].

EXAMPLE 48

3-({(3-({{4-Chloro-3-methyl-5-isoxazolyl)aminolsulfonyl}-2-
thienyl)carbonyilamino}-2,4,6-trimethylphenyl carbamate

To a solution of N3-{(4-chloro-3-methyl-5-isoxazolyl)-N-{3-hydroxy-2,4,6-
trimethylphenyl)-3-sulfamoyl-2-thiophenecarboxamide {Example 52} (500 mg,
1.05 mmol) in anhydrous DMF at O °C was added potassium tert-butoxide (295
mg, 2.61 mmol). After the mixture was stirred for 10 min at this temperature,
p-nitropheny! chloroformate {317 mg, 1.57 mmol) was added. After about 1

min stirring, the mixture was treated with ammonium hydroxide {8 mL) and
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stirring was continued at room temperature for 2 h. The reaction was poured

into iced dilute acid and the resulting precipitate was collected and purified by

HPLC to give 3-{{{3-{{{4-chloro-3-methyl-5-isoxazolyl)amino)sutfonyl}-2-

thienyllcarbonyl}amino}-2,4,6-trimethylphenyl carbamate (213 mg, 42%].
EXAMPLE 49

N-{4-Chloro-3-methyl-5-isoxazolyl}-2-{2-{3-methoxy-2.4,6-
trimethylphenyllacetyl)-3-thiophenesulfonamide

A. N-(4-Chloro-3-methyl-5-isoxazolyl}-3-sulfamoyl-2-thiophenecarbonitrile

A solution of N-(4-chloro-3-methyl-5-isoxazolyl}-3-sulfamoyl-2-
thiophenecarboxamide (5 g, 15:6 mmol) it POCI, {50 mL} was heated at 60 °C
for 3 h. The reaction was cooled to room temperature and poured to crushed
ice {~ 250 g), and the icy mixture was shaken, stirred until all the ice melted
{~2h). The mixture was extracted with ethyl acetate and the organic layer was
dried {MgSQ,), the solids were filtered and the filtrate was concentrated and
dried under vacuum to give N-{4-chloro-3-methyl-5-isoxazolyl}-3-sulfamoyl-2-
thiophenecarbonitrile {4.8 g, ~100%]}.
B. 3-Methoxy-2.4,6-trimethylbenzyl chloride

3-Methoxy-2,4,6-trimethylbenzyl chioride was synthesized in the same
fashion as for 5-chloromethyl-6-methylbenzold]{1,3ldioxole {Example 7) except
that 1-methoxy-2,4,6-trimethylbenzene was used instead of 5-
methylbenzold][1,3]dioxole.

C. N-(4-Chloro-3-methyl-5-isoxazolyl}-2-{2-{3-methoxy-2,4,6-
trimethylphenyf)lacetyl}-3-thiophenesulfonamide

N-{4-Chloro-3-methyl-5-isoxazolyl}-2-{2-(3-methoxy-2,4,6-
trimethylphenyl)acetyl}-3-thiophenesulfonamide was synthesized in the same
fashion as for 4-chloro-3~-methyl-5-(2-(2-{6-methylbenzold]{1,3]dioxol-5-
yl}acetyl)-3-thienylsulfonamidolisoxazole (éxample 7} except that N-{4-chloro-3-
methyl-5-isoxazolyl}-3-sulfamoyl-2-thiophenecarbonitrile (Example 49A) was
used instead of N>-methoxy-N*-methyl-3-{4-chloro-3-methyl-5-

isoxazolylsutfamoyl}-2-thiophenecarboxamide.
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EXAMPLE 50

N-({4-Chioro-3-methyl-6-isoxazolyl)-2-(2-{3-hydroxy-2.4,6-
trimethylphenyllacetyl)-3-thiophenesulfonamide

To a solution of N-{4-chloro-3-methyl-5-isoxazolyl}-2-(2-{3-methoxy-
2,4,6-trimethylphenyllacetyl}-3-thiophenesulfonamide (Example 49} (60 mg,
0.107 mmol} in dichloromethane {20 mL) at O °C was added BBr, (1 M in
dichloromethane, 3 mL, 3.0 mmoll. The resulting mixture was stirred at O °C
for 1 h a_md at room temperature for 8 h before it was poured into crushed ice
(~100 gl. The aqueous mixture was stirred until all ice mefted and extracted
with dichloromethane (2 x 100 mL}. The organic layers were combined and
concentrated, and the residue was purified by HPLC to give N-(4-chioro-3-
methyl-5-isoxazolyl}-2-(2-(3-hydroxy-2,4,6-trimethylphenyl)acetyl}-3-
thiophenesulfonamide (47 mg, 85%).

EXAMPLE 51

N-{(4-chloro-3-methyl-5-isoxazolyl}-N-methoxymethyl-3-sulfamoyl-2-
thiophenecarbonyl chloride

A. 5-Amino-4-chioro-3-methylisoxazole

To a solution of 5-amino-3-methylisoxazole (9.8 g, 100 mmol} in
methylene chloride {200 mL} was added N-chforosuccinimide (14.7 g, 110
mmol} at 0°C over the period of 20 min. The reaction mixture was stirred for
2h at RT. To work up the reaction mixture was concentrated and partitioned
between TN NaOH {150 mi)/ethyl acetate (400 ml}. The organic layer was

wéshed with 1N NaOH, water, brine, dried over MgSO, then concentrated to a

brown solid. For purification the product was reprecipitated from
chloroform/hexane then recrystallized from ethyl acetatefhexane to give 5-
amino-4-chloro-3-methylisoxazole as a brownish solid (5.5 g, 41%).

B. 2-Carbomethoxv-3-[N—(4-chioro-3-m.ethy{isoxazol—5-yl)]thiophen esulfona-
mide

To a slurry of 60% mineral oil suspension of NaH (8.5 g, 0.21 mol} in

THF {100 mL) at -20°C was added a solution of 5-amino-4-chloro-3-

methylisoxazole {12.4 g, 92.4 mmol} in anhydrous THF {65 mL)} under nitrogen

over a period of 20 min. After 10 min stirring was added a solution of 2-

carbomethoxy-3-thiophenesulfonyl chloride {22.2 g, 92.4 mmol} in THF {65 ml}
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at -20°C over 15 min. The reaction mixture was stirred for 10 min then
quenched with H,0 (5 mL) at the same temperature. To work up the reaction
mixture was poured into 4 N HCI and the product was extracted with ethyl
acetate. The combined organics were washed with water then the compound
was extracted with half-saturated NaHCO,. The combined basic solutions were
decolorized with activated charcoal, cooled to O °C and acidified with 4 N HCL.
The product was isolated by filtration, washed with water, dried to give 2-
carbomethoxy-3-[N-(4-chloro-3-methylisoxazol-5-yl)lthiophenesulfonamide as a
white powder {23.4 g, 75%).

C. 2-Carbomethoxy-3-[N-{4-chloro-3-methylisoxazol-5-yl)-N-
methoxymethyllthiophenesulfonamide

To a solution of 2-carbomethoxy-3-[N-{4-chioro-3-methylisoxazol-5-
yilithiophenesutfonamide {3.3 g, 10.0 mmol} in THF {60 mL) diisopropyl-
ethylamine (1.9 g, 15.0 mmol) was added at O °C followed by addition of
bromomethyl methyl ether (1.5 g, 12.0 mmol}. The reaction mixture was '
stirred overnight at RT. To work up the reaction mixture was concentrated and
partitioned between water and ethyl acetate. The“organic layer was washed
with water, brine, dried over MgS0O,, concentrated to give 2-carbomethoxy-3-
{N-(4-ch_loro-3-methylisoxazol—5—yl)—N-methoxymethyl]thiophenesulfonamide as a
greenish oil (3.5 g, 90%).

D. 2-Carboxy-3-IN-{4-chloro-3-methylisoxazol-5-yl}-N-methoxymethyl}thio-
phenesulfonamide

2-Carbomethoxy—3-[N-(4—chIoro-3—methy!isoxazol-S—\il)-N.-
methoxymethylithiophenesulfonamide {3.0 g, 7.8 mmol} in a mixture of THF (30
mL) and 1N NaOH (30 mL) was stirred for 3 h at RT. The reaction mixture was
diluted with water {20 mL} and extracted with ethyl acetate (5 mL). The water
solution was acidified with 1 N HCl then extracted with ethyl acetate. The
organics were washed with water, brine, dried over MgSO, and concentrated to
give 2-carboxy-3-[N-{4-chloro-3-methylisoxazol-5-yl}-N-methoxymethylllthio-

phenesulfonamide as an oil (quantitative yield).
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E. N-{4-chioro-3-methyl-5-isoxazolyl)-N-methoxymethyi-3-sulfamoyl-2-
thiophenecarbonyl chloride

To a solution of 2-carboxy-3-IN-{4-chloro-3-methylisoxazol-5-yl}-N-
methoxymethyllthiophenesulfonamide {1.5 g, 4.1 mmol} in a- mixture of THF {10
mL} and chloroform (5 mL}, pyridine (1 drop} was added at O °C followed by
addition of 2 M solution of oxalyl chloride (4.5 mL, 9.0 mmol). The reaction
mixture was stirred overnight at RT. To work up the reaction mixture was
concentrated under reduced pressure to remove all volatiles. The desired
product was obtained as a sticky oil which solidifies upon standing.

EXAMPLE 52

NZ2-{4-Chloro-3-methyl-5-isoxazolyl}-N-{3-hydroxy-2,4,6-trimethylphenyl)-3-
sulfamoyl-z-thiophenecaljboxamide

A. 3-Acetoxy-2,4.6-trimethylaniline

To a solution of 2,4,6-trimethylpheno! {10 g, 73.5 mmol} and
triethylamine (11.1 g, 110.3 mmol] in ethyl acetate {200 mL) was added acetyl
chioride (7.5 g, 95.6 mmol} dropwise at O °C. The mixture was stirred
overnight. The reaction was quenched with water and the organic layer was
washed with 1 N HCI. The organic layer was dried and concentrated as usual.
The residue was nitrated at RT with 70% HNO, and conc. H,S0,. The brown
reaction mixture was stirred for 1h, poured into ice-water. The product was
extracted into ethyl acetate, the extract was washed with water, dried over
MgSO, and concentrated to give the desired nitro compound. This compound
was reduced in methanol by sequential addition of ammonium -chloride and zinc
powder. The exothermic reaction was vigorously stirred until it was back to RT
{2 h). To work up the crude mixture was filtered off and the cake was washed -
with methanol. The methanolic solutions were concentrated and the residue
partitioned between ethyl acetate and 1 N NaOH. The organic layer was dried
over MgSO, and concentrated to give 3-acetoxy-2,4,6-trimethylaniline.

B. NZ2-{4-Chloro-3-methyl-5-isoxazolyl)-N-(3-hydroxy-2,4,6-trimethylphenyl)-
3-sulfamoyl-2-thiophenecarboxamide

N2-(4-Chloro-3-methyl-5-isoxazolyl}-N-{3-hydroxy-2,4,6-trimethylphenyl}-
3-sulfamoyl-2-thiophenecarboxamide was synthesized by reaction of the above

amine {Example 52A) with the product of Example 51 in THF at 0°C. The
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reaction mixture was allowed to warm up to RT and stirred for 2 h. To work up
the reaction mixture was poured into 0.05 N HCI and the product was extracted
with ethyl acetate. The organics were washed with 0.05 N HCI, water, half-
saturated NaHCO,, water, brine, dried over MgSO, and concentrated.
Purification via column chromatography {(silica, 40% ethyl acetatefhexane) gave
N2-{4-chioro-3-methyl-5-isoxazolyl}-N-{3-hydroxy-2,4,6-trimethylphenyl}-N-
methoxymethyl-3-sulfamoyl-2-thiophenecarboxamide. A solution of this
carboxamide in THF and conc. HCl was stirred at 65-72 °C for 3.5 h. To work
up the reaction mixture was cooled and poured into water. The product was
taken into ethyl acetate. The extract was washed with water, brine saturated
NaHCO,, brine, dried over MgSO, and concentrated as an oil. The acetoxy
group was hydrolyzed to the corresponding hydroxyl during deprotection of the
‘_MOM group. N2%-{4-chloro-3-methyl-5-isoxazolyl}-N-(3-hydroxy-2,4,6-
trimethylphenyl}-3-sulfamoyl-2-thiophenecarboxamide was obtained as a solid
{mp 75-78 °C, 54%).
EXAMPLE 53

Assays for identifying compounds that exhibit endothelin antagonistic and/or
agonist activity

Compounds that are potential endothelin antagonists are identified by
testing their ability to compete with **|labeled ET-1 for bindiﬁg to human ET,
receptors or ET, receptors present on isolated cell membranes. The
effectiveness of the test compound as an antagonist or agonist of the biological
tissue response of endothelin can also be assessed by measuring the effect on
endothelin induced contraction of isolated rat thoracic aortic rings. The ability
of the compounds to act as antagonists or agonists for ETg receptors can be
assess by testing the ability of the compounds are to inhibit endothelin-1
induced prostacyclin release from cultured bovine aortic endothelial cells.

A. Endothelin binding inhibition - Binding Test #1: Inhibition of binding to
ET, receptors .

TE 671 cells (ATCC Accession No. HTB 139) express ET, receptors.
These cells were grown to confluence in T-175 flasks. Cells from multiple

flasks were collected by scraping, pooled and centrifuged for 10 min at 190 X
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g. The cells were resuspended in phosphate buffered saline (PBS) containing 10
mM EDTA using a Tenbroeck homogenizer. The suspension was centrifuged at
4° C at 57,800 X g for 15 min, the pellet was resuspended in 5 mi of buffer A
{5 mM HEPES buffer, pH 7.4 containing aprotinin (100 KIU/ml}) and then frozen
and thawed once. 5 mi of Buffer B {5 mM HEPES Buffer, pH 7.4 containing 10
mM MnCl, and 0.001% deoxyribonuclease Type 1) was added, the suspension
mixed by inversion and then incubated at 37° C for 30 minutes. The mixture
was centrifuged at 57,800 X g as described above, the pellet washed twice
with buffer A and then resuspended in buffer C (30 mM HEPES buffer, pH 7.4
containing aprotinin {100 KIU/ml) to give a final protein concentration of 2
mg/ml and stored at -70° C until use.

The membrane suspension was diluted with binding buffer (30 mM
HEPES buffer, pH 7.4 containing 150 mM NaCl, 5mM MgCl,, 0.5% Bacitracin}
to a concentration of 8 ug/50 . ®-endothelin-1 (3,000 cpm, 50 mL} was
added to 50 4L of either: (A} endothelin-1 {for non specific binding) -to give a

final concentration 80 nM); {B} binding buffer (for total binding}; or (C} a test

'combound {final concentration 1 nMto 100 #M). The membrane suspension
{50 £L), containing up to 8 g of membrane protein, was added to each of (A},
{8}, or {C). Mixtures were shaken, and incubated at 4° C for 16-18 hours, and
then centrifuged at 4° C for 25 min at 2,500 X g. Alternatively; the incubation
was conducted at 24° C. When incubated at 24° C, the (C4, concentrations are
2- to 10-fold higher than when the incubation is conducted at 4° C. This, must
be kept in mind when comparing IC;, concentrations among compounds
provided herein.

The supernatant, containing unbound radioactivity, was decanted and
the pellet counted on a Genesys multiwell gamma counter. The degree of

inhibition of binding (D} was calculated according to the following equation:
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(C) - (A}
%D =100- ——X100
{B} - {A)

Each test was generally performed in triplicate.

B. Endothelin binding inhibition - Binding Test #2: Inhibition of binding to
ET, receptors

COS7 cells were transfected with DNA encoding the ET, receptor, The
resulting cells, which express the human ETy receptor, were grown to
confluence in T-150 fiasks. Membrane was prepared as described above. The
binding assay was performed as described above using the membrane
preparation diluted with binding buffer to a concentration of 1 ug/50 ul.

Briefly, the COS7 cells, described above, that had been transfected with
DNA encoding the ET; receptor and express the human ETg receptor on their
surfaces were grown to confluence in T-175 flasks. Cells from muttiple flasks
were collected by scraping, pooled and centrifuged for 10 min at 190 X g. The
ceils were resuspended in phosphate buffered saline {PBS} containing 10 mM
EDTA using a Tenbroeck homogenizer. The suspension was centrifuged at 4° C

57,800 X g for 15 min, the pellet was resuspended in 5 m! of buffer A (bmM

HEPES buffer, pH 7.4 containing aprotinin (100 KIU/mi}} and then frozen and

thawed once. Five ml of Buffer B {6 mM HEPES Buffer, pH 7.4 containing 10
mM MnCl, and 0.001% deoxyribonuclease Type 1} was added, the suspension
mixed by inversion and then incubated at 37° C for 30 minutes. The mixture
was centrifuged at 67,800 X g as described above, the pellet washed twice
with buffer A and then resuspended i.n buffer C (30 mM HEPES buffer, pH 7.4
containing aprotinin (100 KiU/ml} to give a final protein concentration of
2 mg/ml.

The binding assay was performed as described above using the
membrane preparation diluted to give 1 uglsb i of binding buffer.

C. Test for activity against endothelin-induced contraction of
isolated rat thoracic aortic rings

The effectiveness of the test compound as an antagonist or agonist of
the biological tissue response of endothelin also is assessed by measuring the

effect on endothelin induced contraction of isolated rat thoracic aortic rings
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{see, e.q., Borges et al. {1989) Eur. J. Pharmacol. 165:223-230) or by

measuring the ability to contract the tissue when added alone.

Compounds to be testéd are prepared as 100 uM stocks. If necessary to
effect dissoldtion, the compounds are first dissolved in a minimum amount of
DMSO and dituted with 150 mM NaCl. Because DMSO can cause relaxation of
the aortic ring, control solutions containing varying concentrations of DMSO
were tested.

The thoracic portion of the adult rat aorta is excised, the endothelium
abraded by gentle rubbing and then cut into 3 mm ring segments. Segments
are suspended under a 2 g pretoad in a 10 ml organ bath filled with Krebs'’-
Henseleit solution saturated with a gas mixture of 956% 0O, and 5% CO, {118
mM NacCl, 4.7 mM KCI, 1.2 mM MgSO,, 1.2 mM KH,PO,, 26 mM NaHCO,, 2.5
mM CaCl,, 10 mM D-glucose].

There is a correlation between activity as an antagonist of endothelin-in-
duced thoracic aortic ring contraction and activity as an inhibitor of binding of
endothelin to endothelin receptors. The pA, is a linear function of the log of
the 1C,,.

D. Assay for identifying compéunds that have agonist and/or
antagonistic activity against ET receptors .

1. Stimulation of prostacyciin release
Since endothelin-1 stimulates the release of prostacyclin from cuitured
bovine aortic endothelial cells, the compounds that have agonist or antagonist
activity are identified by their ability to inhibit endothelin-1 induced prostacyclin
release from such endothelial cells by measuring 6-keto PGF,, substantially as
described by (Filep et al. {1991} Biochem. Biophys. Res. Commun. 177 171-

176. Bovine aortic cells are obtained from collagenase-treated bovine aorta,
seeded into culture plates, grown in Medium 199 supplemented with heat inac-
tivatéd 15% fetal calf serum, and L-glutamine {2 mM]), penicillin, streptomycin
and fungizone, and subcultured at least four times. The cells are then seeded in
six-well plates in the same medium. Eight hours before the assay, after the

cells reach confluence, the medium is replaced. The cells are then incubated
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with a) medium alone, b) medium containing endothelin-1 (16 aMJ, c) test
compound atone, and d} test compound + endothelin-1 {10 nM}.

After a 15 min incubation, the medium is removed from each well and
the concentrations of 6-keto PGF,, are measured by a direct immunoassay.
Prostacyclin production is calculated as the difference between the amount of
6-keto PGF,, released by the cells challenged with the endothelin-1 minus the
amount released by identically treated unchallenged cgl}sz Compounds that
stimulate 6-keto PGF,, release possess agonist activity and those which inhibit
endothelin-1 6-keto PGF,, release possess antagonist activity.

2. Inhibition of sarafotoxin 6c¢ induced contraction

Sarafotoxin 6c is a specific ETy antagonist that contracts rat fundat
stomach strips. The effectiveness of tests éompounds to inhibit this sarafotoxin
Bc-induced contraction of rat fundal stomach strips is used as a measure ETg
antagonist activity. Two isolated rat fundal stomach strips.are suspended under
a 1 g load in a 10 ml organ bath filled with Krebs’-Henseleit solution containing
10 yM cyclo{D-Asp-Pro-D-Val-Leu-D-Trp) (BQ-123; see, U.S. Patent No.
5,114,918 to Ishikawa et al.}, 5 #M indomethacin, and saturated with a gas
mixture of 95% 0,/5% CO,. Changes in tension are measured isometrically and
recorded using a Grass Polygraph coupled to a force transducer. Sarafotoxin 6¢
is added cumulatively to one strip while the second strip is preincubated for 15
min with a test compound prior to addition of cumulative doses of sarafotoxin
6c. The effects of the test compounds on the concentration-response curve for
sarafotoxin 6¢ are examined.

E. Deoxycorticosterone acetate {DOCA)-salt hypertensive rat
model for assessing in vivo activity of selected compounds

Selected compounds disclosed herein have been tested for activity in the
deoxycorticosterone acetate (DOCA)-salt hypertensive rat model. To perform
these tests, silastic MDX4-4210 elastomer implants containing 47 mg {DOCA)
were prepared according to the method of Ornmsbee et al. {(1973) the J,
Pharm. Sci. 62:255-257}. Briefly, DOCA is incorporated into silicon rubber

implants for sustained release. To prepare the implants the DOCA is
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incorporated into unpolymerized silicone rubber, catalyst is added and the
mixture is cast in a hemicylindrical shape.

Sprague Dawley rats {7-8 weeks old) were unilaterally nephrectomized
under ketamine anesthesia and a DOCA-implant was placed on the left lateral
dorsal abdomen of the animal. The rats were allowed to recover for three
weeks. During recovery they were permitted free access to normal rat chow
and 0.9% NaCl drinking solution in place of drinking water. The rats develop
hypertension within 3 weeks. '

All animals were used in the tests between 21 and 30 days post surgery.
The mean arterial blood pressure in these animals ranged from 165-200 mm Hg.

On the day of experimentation, catheters were inserted under brevital
anesthesia into the right femoral artery for measurement of blood preséure, and
into the right femoral vein for administration of a selected compound. The
animals were placed in a restrainer and allowed to recover for a minimum of 60
min or until a steady mean arterial blood pressure was recorded. At that time,
the selected compound or control vehicle was administered either intravenously,
as a 60 minute infusion, or orally by oral gavage. Blood pressure was recorded
continuously for a further 10 hrs.

F. Effect of Intravenous administration on ET-1-induced
pressor responses in conscious, autonomically blocked
rats; a model for assessing in vivo activity of selected
compounds

Male Sprague Dawley rats (2560-450 g} were anesthetized (Brevital 50
mg/kg, IP} and cannulae were placed in the femoral artery to measure mean
arterial pressure {MAP) and in the femoral vein for intravenous drug
administration. Animals were placed in a restrainer and allowed to regain
consciousness. Thirty minutes later autonomic blockade was administered
(atropine methyl nitrate, 3 mg/kg, IV, followed by propranalol, 2 mg/kg, V). An
hour later animals received a bolus injection of vehicle (0.6 ml) followed thirty
minutes later by intr:—ivenous bolus administration of ET-1 {Control, 1 mg/kg).
Following recovery from this chalienge, test ~compounds were administered by
intravenous bolus administration {0.5 ml) and then re-challenged with ET-1

thirty minutes tater. Results are expressed as the percent inhibition of the ET-1-
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induced pressor response after administration of thé teéf compound compared
to the pressor response induced by the control ET-1 challenge. In some cases a
third ET-1 challenge was administered ninety minutes after administration of the
test compound.
G. Results
1. In vitro
The ICy, for each of the compounds of the preceding Examples for ET,
and ET, receptors has been measured. Almost all of the compounds have an
1C,, of less than 10 uM for either or both of the ET, and ET, receptors. Many
of the compounds have an IC,, less than about 10 M, others have an IC,, less
than about 1 #M and some of the compounds have an |Cg, less than about 0.1
MM, A number of the compounds have an ICq, for ET, receptors that is.
substantially less {10 to 100-fold or more} than for ET, receptors, and, thus are
selective for ET, receptors. Others of the compounds are ET, selective.
2. In vivo

a. Selected compounds, such as N-{4-chloro-3-methyl-
5-isoxazotyl)-2-(N-(4-methyl-phenyljaminocarbonyl)thiophene-3-sutfonamide, N-
{4-bromo-3-methyl-6-isoxazolyl)-2-[3,4-{methylenedioxyibenzyllbenzo{b]thio-
phene-3-sulfonamide, N-{4-chloro-3-methyl-b-isoxazolyl}-2-{3,4,-methylene-
dioxy)benzyl)benzo[blthiophene-3-sulfonamide, N-(4-chloro-3-methyl-5-
tsoxazolyl}-2-[f-hydroxy(3,4-methylenedioxylphenylethylithiophene-3-sulfona-
mide, and N-{4-chloro-3-methyl-5-isoxazolyl}-2-{3,4-methylenedioxy-
benzylcarbonyllthiophene-3-sulfonamide, have been tested in the hypertensive
rat model, and were effective in decreasing blood pressure.

b. Selected compounds, such as N-{4-chtoro-3-
methyl-5-isoxazolyl}-2-{[3,4~(methylenedioxylphenyllacetyl}thiophene-3-sulfona-
mide, N-(4-chioro-3-methyl-5-isoxazolyl)2-{[2-acetyl-4,5-(methylenedioxy)-
phenytlaminocarbonyl}thiophene-3-sulfonamide, N-(4-chloro-3-methyl-5-
isoxazolyl}-2-[{4-methoxy-2-methylphenyljaminocarbonylithiophene-3-sulfona-
mide, N-{4-chloro-3-methyl-5-isoxazolyl}-2-[2-cyano-4,5-dimethoxyphenyllamino-
carbonyl]thiophene-3-sulfonamide, and N-{4-chloro-3-methyi-5-isoxazolyl}-2-[2-
methyl-4,5-(methylenedioxylphenylacetyllthiophene-3-sulfonamide have been
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tested in the autonomically blocked, normotensive rat model and shown to have
substantial activity, reducing pressure about 30% in 30 min at dosages as low
as 30 mg/kg, and more than 50% at dosages of 60 mg/kg. On the average

dosages of 30-60 mg/kg of the test compound resulted in a 40-60% inhibition
of pressor response.

Since modifications will be apparent to those of skill in this art, it is

intended that this invention be Iimited'only by the scope of the appended
claims.
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1. A compound of formala (I}
Ar— S0 N- Al
H )]

where Ar' is isoxazolyl and Ar* hag the formula;

or a pharrnaceutically acceptable derivative thereof, wharain:

R* and R* are independenily selzoted from the group onsisting of
hydrogen, halo, cyaho, cyanoalkyl, CIOIR™, alkyl, alkenyl, cycloalkyl and aryl,
ar tngethar form -a!kylene:

W is O, NH or CH;

R, R? and R¥ are each independantly selected as in ()} or {i), with the
proviso that at most one of R%, B® and R7'is hydrogen:

{1 ~ Rfis hydrogen, unsubstituted alkyl, hydroxy, unhsubstituted
alkaxy, CIOIR*, carbamoyloxy or alkaxycarbonyloxy, and

R® and R* are each independently selected from hydrogen,
unauhstituted alkyl, hydraxy, C{OJR*, corhamayloxy and afkoxycarbonyloxy; or

i)  if at least one of R® and R* is not hydrogen, then any Two may
form alkylenedioxy, and the other is salected as tn (1);

R*% is selected from the group consisting of alkyl, CIOIRY, |CH,),OH and
CHIORHCH;),CH, in which x is 0-8, ${Q],R** In which n I5 0-2 and
C{=NR¥IRY;

R ig alkyl, aryl, heteroaryl, aralkyl, hetaroaralkyl, cycloalkyl, alkylaming.,
dialkylamino, arylamino, diarylamino, alkylaulfanylamino, srytsultfonylaming,
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alkylsutfonylalkylamina, alkylsulfonylarylaming, arylsulfonylalkylamine or
arylsulfonylarylamine; and |

R* i2 selacted from hydroxy, atkoxy, alkyl and aryl, wherein

R* and R are unsubstituted or subsvituted with ane or more
substituents selected frowrr Y, which s alkoxy, hallde, pseudohalids, carboxyl,
alkaxy;:arhonyl, aryloxygarbony! or hydroxy, with the proviso that the
campeound Is not N-{4-chlarg-3-methyl-5-1soxazalyl}-2-(2,4,6-
trimethylphenylaminocarbonyl}-<thiophena-3-sutfonamide, N-{4-chlora-3-methy!-
Budsoxazolyl)-2-{2 4,6-trimethyllphenylacetyl-3-thiophenasulfonsmide,. N-{3,4-
dimethyl-S-<isoxazolyl-2-1{2,4, 6-trimethyiphenoxy}carbonyiithiophene-3-
sulffanamide, N-(4-chlor¢-3-methyt-S-isoxazolyl)-2-112,4, 6 4rimeathylphenoxy)car-
bonylithiophene-3-sulfonamide ar N-{4-bromo-3-mathyL5-isoxazolyl}-2-{{2,4, 8-
trimethylphenoxy)-carbonyiithlophene-2-sulfonamide.

2. The compound of claim 1, wherein Ar® is 34soxaznly! or G-isoxazolyl.

3. The compound of clalm 1 or claim 2, wherein:

&* and R are each independently hydragan, alkyl, hala, eyano,
cyanomeibyyl, acetyl o cycioalkyl, or together form alicylenes ]

A, R® and B are each independemly selected as in {i} or Git, with the
‘provisa that at mast one of R®, R® and K is hydrogen:

fil  R%is hydrogen, unsubstituted alkyi, hydroxy, unsubstituted
alkoxy, CIOJRY, carbamoyioxy or slkoxycgrbonyloxy, and

R® and R? are each indspendently selected from hydrager,

unsubstituted alkyl, hydroxy, C{O}RY, earbamoyloxy or alkoxycarbonyloxy; or

(@ i at least ane of R? and R*is not hytrogen, then any two may
-farm methylenedioxy, and the other is selected as In &);

xisOor1;

nig 2;

B is alkyl, cycloalkyl, alkylaming, dialkylaming, arfylamina, diarylamino,
alkylsulfottylamina or arylsutfonylamino; and

R** 1s hydroxy or atkoxy:

4. The compound of any of claims 1-3, wherein:

Artls 4—chlom-é.-methvl-54aaxazulyl;
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R? and R* are sach independentty hydrogen, methyl. cyclopropyl, fiuoro,
chloro, cyano, cyanqmeth;(l or acetyl, ar togethar form propylene;

K%, RS and 7 are each independently selected from () or {ii}, with the
pravisa that at most ane of R%, R® and R? Is hydrogen;

iy f® is selected from hydrogen, methyl, hydroxy, methoxy, acetyl,
carbamoyloxy and methoxyasrboryloxy, and

RY and R?.ars aach independantly hydrogen, methyl, hydraxy,
aceatyl, carhamoyloxy and methoxycarbanyloxy: or
~ fii} i at least one of RS and B* i5 not hydrogen, then At and R? may

farm mathyienedioxy and R® is selected as in (1); and

R* {s acetyl, propanoyl, 2-methyipropanayl, cyclopropylcarbonyl,
banzoyi, cyclahexylcarbonyl, methyl, 1-hydroxy-1-ethyl, hydroxymethyl,
mathaxyacetyl, fiuoroacetyt, carboxyacetyl, hydroxyacetyl, oximinoacetyl or
SO,R%.

8§, The compound of claim 1 selected from the group consisting of:

N-{Z-atetyl4,8-dimethylphenyl)<3-{{(4-chloro-3-methyl-5-
isaxazolyllaminojsulfonyl}-24hiophenecarboxamide,

N-{2-bonzoyl=4,B-dimethylphenyll-3-{{{4-chlora-3-methyl-5-
tagxazalyllaminojsulfoayll-2-thiaphenecarboxamide,

3+{{{4-chlaro-3-methyl-E-isoxazolyllamine)sulfanyl]-N-{2-
hydtoxyathanimidoyl}-4,6-dimethyiphenyl}-2-thiophenecarboxamide,
' 3-{{{4-chlora-3-methyl-5-Isoxazolyllamino)sutforyl)-N-(2,4-dimethyl-6-
propionylphenyll-2-thiophenecarboxamide,

3-fti4-chiora-3-methyl-G-isoxazolyliaminolaulfanyl}-N-+{2tscbutyryl-4. 8-
dimethyiphanyl)-2-thiophenecarbaxamide,

3-{{{4~chlorc-3-methyl-E-lsoxazolyllaminoisulfony}-N-(2-
{evclahexylcarbonyl)}-4,6-dimethylphanyl}-2-thiophensaarbaxamids,

2 {14-chlaro-3-methyl-G-lsoxazatyl}amino}sulfonyt-N-{2-
{cyclopropylcarbonyi}-4,6-dimethylphenyl]-2-thiophenecarbaxamide,

3-{{i3-4{4-chlore-3-mathyl-6-lsaxazalyllaminalsulfonyl)-2-
thienyljuarbonyljamina}-2,4,6-trimethylpheny! carbamats,
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F-(({3-{{14-chlaro-3-methyl-§-isoxazolyllamine)sulfonyl}-2-
thienyllcarbanyllamina)2,4,6-trimethylphenyl mathyl cedionste,
N-{4-~chioro-3-nettyl-5-isoxazolyl}-2-(2-{3-methoxy-2,4,6-
mmethyl'pt;en'yuanew(}-swiophenesuﬂonamlde, .
N-{4-chloro-3-methyl-S<4soxazolyl}-2~{2+{3-hydroxy-2,4,8-
trimethylphenyllacetyl}-3-thiophenasulfonamide, '
3.({{4-chloro,3-methyl-5-18oxazalyliamino)sutfanyll-N-(2~[2-hydroxy-1-
methylethylj4, 6-dimethylphenyli-2-tiiophenecarboxamide,
3-{i{4-chitoca-3-methyl-S-1soxezolyllaminajsutfonyl)-N-{ 2-{2-hydroxy-
ethyll-2,6-dimethyiphenyl]-2-thlophsnecarbaxamide,
2-({(4-chlora-3-methyl-S-soxazolylfaminojsutfanyli-N-(2-(2, 6-diacetyll-4-
methylphanyl}-Z-thiuphenecarbbxamlde,
3-{{{4-chlara-3-methyl-5-izoxazelylfemina)suffanyl}-N-{2-(2-
methokyacetyl]-4 B-dimethylphienyll-2-thiophenecarboxamide,
3-(2-{{{a-chloro-3-methyl-5-Isoxazalylaminalsulfanyli-2-
mlenvllcatbonyllémlno]-a.G-dimethylpheﬁylj-:i-axopmpanoic acid,
3-t{{4-chioro-3-methyi-5-Isoxazatyllamino)sulfonyl}-N-{2-glycolyl-4,6-
dimathylphenyll-24hlophenecarboxamide,
3-{{{4-chloro-3-methyl-G-isoxazalyllamino)suifonyl}-N-(2, 4-dimethyl-6-
methylsuifanyliphenyl}-2-thiophenecarboxamide,
3-{l{4-chloro-3-methyl-B-lsgxazotyllaminclsulfonyli-N-(2 4 -dimethyl-6-
(tmethytamine)sulfonyliphenyll-2-thinphenecarhoxamide,
-{{i4-chloro-3-methyhti-soxazalyllaminolsulianyl-N-(2,4-dimethyl-G-
{idimethylaminolsulfonyliphenyl)-2-thiophenecarboxamide,
3-{{(4-chloro-3-methyl-5-isoxszolyllaminelsulfanyl}-N-{2 4-dimethyl-6-
{t{rethylsulfonyliaminolcachonyliphenyl)-2thiophenacarbaxamida, .
3-{{{4-chloro-3-methyl-S-isoxarolyljamino)sutfanyl-N-{2-{2-fluorcacetyl)-
4. S-dimethyliphenyl)-2-thinphenecarboxamide,
N-{Z-acetyl-4,5-dimathyiphenyl}-3-{{{4-ckloro-3-methyl-&-
isoxazalyllamino)sulfonyl}-5-methyl-2-thiophanecarboxamide, '
N-(2-benzoyl-4,6-dimethylphenyl}-3-{{{(4-chioro-3-methyl-6-
Isoxazalyllamina)sulfonyl)-6-methyl-2-thiophenecarboxamide,
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3-ll14-chlore-3-methy-5-isoxazalyllamiho ]sulfonyl)-N-{2~
hydroxyethanimidoyl)-4, 6-dimethylphenyl)-S-methyl-2-thicphenecarboxamide,
3-{{{4-chlare-3-methyl-S-isaxazolyhaminc]sulfanylj-N-[2,4-dimethyl-6-
pmpion\;iphenvl}-ﬁ-meﬂ!yl-z-thiaphenecarboxamide,
3-{{{4-chioro-3-methyl-Sisoxazalyliamino)sulfanyl)-N-{Z-isobityryl-4,6-
dimethylphenyil-6-tmethyl-2-thlaghenecarboxamide,
“3-{{{4-chlom-3-methyl-S-igoxazalyllamino)gulfonyll-N-{2-
{eyclchexyicarbanyl-4,6-dimethylghenyl)-6-methyl-2-thiophenacattaxamide,
3-((_{4—:hlom-3-meﬂwl-5—isumolyl)eminclsulfowl}-ﬂ—(z-
{eyclopropyicartionyl}-4,6-dimethylphenyl)-6-mathyl-2-thlophenecarboxarnide,
3-{{{a-(((4-chlaro-3-methyl-E4soxazolyliarino) sutfaryll-2-(5-
methyRhisnyiflcarbonyllaminab-2,4,6-<trimethylphenyl carbamate,
3-({{3-({(4-chlora-3-methyl-S-isaxazolyiiamina] sulfonyl)}-2-(5-
methykthisnyljlcarbonyllaming)«2 .4, 6-trimethyiphenyl methyl carhonate,
N-{4-chlora-3-methyl-5-soxazalyl)-2-(2-(3-methaxy-2.4,6-
tﬁmethylphenﬁ}acml)—s-metﬁym-ﬂ\lophenesulfunamide,
N-{4-chiorg-3-methyl-B-4suxazalyl}-2-{2-(3-hydroxy-2 4,6~
trimethylphenyljacetyl)-6-methyt-3-thiophenesulfanamide,
8-{{{4-chloro-3-methyl-5-isoxazalyllamina)sutfonyl)sN-{Z-{2-hydroxy~1~
mathylethyll-4, 6-dimethylphanyl}-S-methyk2-thicphenecarboxamide,
3-i{{4-chloro-3-methylS-Isoxazolylamino)sulfonyl)-N-{Z-{2-hydroxy-
ethyl)-4,6-dimethylphenyl}-5-methyl-2-thiophenecarhoxamide,
3-({4~-hlero-3-methyl-S-isoxazatyl)emino)eulfonyl)-N-{2-{2,6-diacegyl}-4-
mathyiphanyl}-$-methyl-24hiophenecarboxamide,
8-{i{4-chioro-3-methyi-G-1soxazalyllamina)sulfonyy-N-{2-{2-
methoxyacetyll-4,6-dimethyiphanyil-6-methyl-2-thiophenecarboxamide,
32-{lt4-chlora-3«mathyl-§-isoxazolyllaminolsutfonyl]-2-{5-
methylihienyllicacbenyllaming)-3,6-dimethylphenyl)-3-uxopropancic acid,
3-t{{a-chloro«3-methyl-5-isoxazolyllamino)sulfonyl)-N-{2-glycolyl-4 6-
dimethylphenyll-8-methyl-2-thiophenecarboxamide,
8-{{{a-chloro-3-methyl-§-isoxazalyliamino)sulfonyll-N-{2,4-dimethyl-6-
methylsultanyllphenyl)-5-methyl-Z-thiophenecarboxamids,
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3{{{4~chloro-3-methyi-5-isoxazolyllamino)sulfonyll-N-42 ,4-dimethyl-6-
[imethylamiao)sulfonyllphenyl}-5-mathyl-2-thluphenecarboxamide,
3-[{{4-chlora-3-methyl-B-isaxazotylandnolsutfanyll-N-(Z,4-dimethyl-6-
!{dlmethvlamhd}sulfonyl}phenvl)-s-memvl-Zumiophenecarbaxamide.
3-{l{4-chlorg-3-methyl-G-lsaxazalyllamina)sulfonyl)-N-{2, A-dimethyt-G-
i(lmethyisulfonvllamino}carbo_nyl}phenyl!-s-methyhz-tniophenécarhoxamide,
3-{{{4chloro-3-methyl-&-lsoxszolyllamina}sulfornyt)-N-{2-(2-fluaroacetyl)-
4,6-dimethylphenyll-5-methyl-2-thiophenacarboxamide,
N-{6-acetyl-4-methyl-1,3-banzodioxol-§-yl}-3-{{{4-chlora-3-methyi-5-
{soxezolyllaminglsutfonyl}-G-methyl-2-thiophanecarthoxamida,
NH{4-acetyl-8-methyl-1,3-henzodioxol-S-yi}-3-(({4-chloro-3-mathyl-G-
imazuwﬁfamimlsu{funy!1~5-meﬁ1y!~2-ﬂ:inphanecarhoxamida.
 N-{2«acetyl4,6-dimethylphanyi}-3-{{{4-chloro-3-methyl-§-
Isaxazolyhaminalsulfonyl}-4-methyl-2.thisphenecarbaxamide,
N-{2-benzoyl:a, 6-dimethyiphenyll-3-{{{4-chloro-3-methyl-5-
isoxazalyliamino)suifonyi-4-methyl-2-thisghenecarboxamide,
34t{d-chioro-3-mathyl-B-isoxazalyllaming_jsutfonyl)-Ne(2-
hydroxyethanimidoyl)-4,8-dimsthylphenyi}-4-methyl-2-thiophenecarboxamide,
3-{{{a-chloro-3-methyl-5-isaxazelyllaminolsulfonyl}-N-{2,4-dimethyl-6-
propionyiphenyl}-4-methyi-2-thicphenscarboxamide,
3-1{(4-chlaro-3-mathyl-5-soxazolyllaminolsulfonyl)-N-(2-isobutyryl-4., B«
dimethyiphenyl)-4-methy}-2-thiophenecarboxamide,
3-{{{4-chioro-3-methyl-S-lsexazolyllamina)sulfanyl]-N-{2-
{eyclichaxylcarbonyli-4,6-dimethylphenyl}-4-methyl-2-thiophenecarboxamide,
3-litd-chloro-3-methyl-5-isaxazolyllamino)sutfonyi-N-{2-
{cyclaprepylcarbanyl)-4, 6-dimathylphenyi}-4-methyl-2-thiophenecatboxamide,
3-{{{3-{t4-chlora-3-methyl-5isoxazaolyllaminojsutfonyl)-2-(4-
methylthieny!ncamonyllaminn)-ZA,G-trir_nethylphenyl carbamate,
3-{{(3-{{{4~chloto-3-methyl-G-lsaxazolylaminolsulfonyl-2-{4-
methylthenylloarbonyllamine)-2,4, B-trimathylphenyl methyl cachonate, -
N [4-chloro-3-methyl-S-isaxazalyl)-2-{2-{3-methoxy-2 4,8~
trimethylphenyllacetyl)-4-methyl-3-thiophenesulfonamide,
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N-{4-chioro-3-methyl-5-isoxazalyl)-2-(2-(8-hydraxy-2,4. 6-
uimethylphenyliacetyl]-4-methyl-3-thiophenesulfonamide,
3-{i{4~chlore-3-mathyl-B-isoxazolyllaminalsulfonyl)-N-12-{2-hydroxy-1-
mathylethyl]-4, 8-dimethylphenyll-4-methyl-2-thlophenecarboxamide,
3-{{{4-chloro-3-methyi-5-4z0xazalyllaminp]sulfonyl)-N-{2-(2-hydroxy-
athylj-4,6-dimethylptenyl}-4-mathyh2-thiophenecarboxamide, .
3-{{{4-chloro-3-methyl-B-lsoxazalyl}aminolsulfonyl)-N-{2-(2,6-dlacatyl)-4-
methylphenyll-4-methyl-2-thiophenecarboxamide,
3-{{4-chlora-3-mathyl-S-isoxazalyliaminalsulfenyi-N+{2{2-
methoxyacetyl}-4,6-dimethylghenyl}~4-methyl-2-thisphenacarboxamide,
3-(2-{{{4-chloro-3-methyl-B-{saxazolyllamino}eulfonyl}-2-{4-
methyittienyiiicarbanyllamino}-3,5-dimethyiphenyli-3-axapropanocic acid,
3~(({%hioro-&methyl%ismzotv{)amﬁmlsulfon\rﬂ-N—(Z-glvco(y(ﬁ._&-
dimethyiphenyil-4-methyl-2-thiophenecarboxemide,
3-{{{a-chloro-3-mathyl-8-isoxazofyaminolsulforylj-N-{2,4-difnethyl-6-
niethylsul't‘onynphenyu-4~methyl-2-thinphanecarboxamide.
34({4-chloro-3-methyl-6-isoxazalyllaminalsulfonyl}-NH2 A-dimethyl-&-
(tmethylamino)sulfanyllphenyl}-4-methyl2-thiophenecachoxamide,
3-{{{4~chloro-3-methyl-S-isoxazotyllamino)sulfonyl)-N-{2,4-dimethyl-6-
_((ditﬁemylamino)stﬂfonyl)phenyl}A—meﬂwl«Z-thiqphenecarhoxam‘ide,
3-1{{4~chioro-3-methyl-5-isoxazolyllamino}sulfonyfl-N-{2 4-dimeathy}-6-
{iimethylsutfonyliamino)carhanyilphenylj-4-methyl-2-thiophenecarboxamide,
3-{{{4-chloro-3-methyl-5-soxazolyl)amino)sulfonyll-N-{2-{2-fluoraacetyl}-
4, 6-dimethylpheoyll-4-methyl-2-thiophenecarboxamide,
N-{6-acetyl-4-methyl-1,3-benzodioxol-5-yl)-3~1{{4-chloro-3-methyl-5-
{soxazolyllaminglsulfonyl}~4-methyl-24hlophenecarboxamide,
N-{4-acetyl-E-methyl«1,3-benzodioxol-5-yl}-3-{{{4-chlore-3-methy|-5-
isaxazolyljaminolsulfonyl)}-4-methyl-2-thiophenecarhoxamide,
N-(2-acatyl-4,6-dimethylphenyl)-3-{{{4-chloro-8-methylg-
isuxazalyi)amina}sulfonyl)—lhE-dlmemyl-z-tﬁiopheneeafboxamide,
N-{2-benzoyl-4,6-dimsthylpheay!}-3- ({{4-chloro-3-methyl-B-
lsoxazolyDaminalsulfonyl)-4., 5-dimethyl-2-thiophenscarboxamide,
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3-{{t4-chloro-3-methyl-5-isoxazolyllamino_}sulfonyl}-N-{2-
hydraxyethanimitoyl}-4, 6-dimethylphenyll-4. 5-dimethyl-2-
thioghenecarboxamide, .
3-{{{4-chipro-3-methyl-b-isuXazolyllamino) sutfonyl}-N~{2 4-dimethyi-6-
pragionyiphenyl)-4., 5-dimethyl-2-thiophenecarboxamide,
3-4{{{4-chlora-3-meathyl-S-izoxazolyllaminolsulfonyl)-N-{2-isabutyryl-4, 6-
dimethylphenytl-4. S-dimethyh2-thiophenecarbaxamide,
3-{{{4-chlarc-3-methyl-5-fsaxazolyllaminolsutforyl)-N-{2-
{cyclohexylcacbonyll-4, 6-dimethylphenyl}-4,5-dimethyl-2-thiophenecarboxamide,
3-{{{4-chioro-3-methyl-G-isoxazalyllaminalsutfonyf-N-{2-
(cycloprapyicarbonytl-4, B-dimethyiphenyll-4,6-dimethyl-2~
thisphenecarbaxamide,
3-1{(3-{{la-chlara-G-methyl-S-Isaxazalyl)aminolsulfonyl}-2-{4,5-
dimethylthienyl}lcarbanyt}aminael-2 4, 6-trimethylphenyt wbmw,
3-(1{3-{{{4-chlara-3-methyl-S-Isoxazotyllamina)sulfonyl}-2-(4,5-
dimethylihienyl)lcarbanyliaminal-2,4.6-trimethylphenyl methyl carbosate,
N-{4-chloro-3-methyl-§dsoxazolyl}-2-{2-{3-methoxy-2,4,6-
trimethylphenyliacetyl]-4, 5~dimethyl-3-thiophenesutfonamide,
N-{4~chloro-3-methyl-5-isaxazatyl}-2-12-(3-hydroxy-2,4.6-
ttimethylphenyllacetyt)4,5-dimethyl-3-thiophenesulfonamide,
3-{{{4~chlora-3-methyl-5-izoxazelyljamino)sulfonyll-N-(2-{Z-hydroxy-1~
methyltethyll-4,6-dimethyiphenyll-4,8-dimethyt-2-thiophenecarboxamide,
3-{[{4-chioro-3-methyl-6-lroxazalyllaminalsulfanyl}-N-{Z-(2-hydroxy-
ethylj-4,6-dimethyiphanyll-4. 5-dimethyl-Z-thiophenecarhoxamide,
8-1(i4-chlaro-3-mathyl-5-isaxazolyllaminc)sulfanyl]-N-(2-{2,6-diacetyl)-4-
mathylphenyll4,5-dimethyi-2-thiophenacarboxamide,
3-[{{4-chloro-3-methyl-5-isuxazolyhamine)sulfonyl}-N-{2-{2-
methoxyucetylH4, 6-dimethylphenyli-4,5-dimethyl-2-thiophenecarboxanide,
3-{2-{{{4-chloro-3-mathyl-B-isoxazolyllamino)sulfonyl}-2-(4., 6~
dimethyithtenytnoarbonyﬁamino}-s.E-dlmeti\viphanvll-%xnprapanuis acid,
3-f{{4-chloro-3-methyi-G-isaxazolyilaminosulfonyli-N-(2-glycalyl-4.,B-
dimethylphenyll-4,5-dmethyl-Z-thiophanscarboxamide,
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3~((t45-chlorma-methybs-lsoxazulvllanﬁnoisulfonyl)—N-(l,Mineﬁwl-a-
mathylsulfonyliphenyll-4,§-dimethyl-2-thiophenecarboxamide,

3-{{{4-chloro-3-methyl-§-isoxazalyljaminolsulfory(}-N-(2 4 -tlimetiyl-6-
{mathyiaminajsulfanyliphenylj-4 5-dimethyt-2-thiophenecarbaxamide,

3-{t{4-chloro-3-methyl-B-isaxazolyliaminojsuifonyl}-N-(2.4-dimethyl-6-
{{dirrethylamincisuffonyl)phenyl}-4,5-dimethyi-2-thiophsnscarboxamide,,

3l id-chiom—3~methyl—5~isnxazolyl}amino}su!fnny!)-N—(Z,Nimethﬁ-
ﬂ(methylsuﬁonyl}aminu)carbonynphenyl)-&.&-dlmath'yl-z-thiaphanacarboxamide,

3-{{(4-chlore-3-methyl-b-isoxazolyliamino)sutfonyl} N-(2-{2-fiuoroacetyl)-
4, B-dimethylphenyl}-4,6-dimethyl-2-thiophenecarboxamide,

N-{G-acetyl-4-methyl-1,3-benzodioxol-5-yl)-3-{{{4-chtore-3-methyl-B-
izoxazalyllsmina)sulfonyl}+4 S-dimethyl-2-thiophenacatbuxamlde,

N<{4-gcetyl-6-mathyl-1,3-benzadiaxol-G-yi}-3-({{4-chlora-3-mathyl-5-
isoxazolyliamino)sutfanyl)-4,8-dimethyl-2-thlaphenecarboxamide,

f-{ 2-acetyl-4,6-dirnethylphenyil-3-{{{4-chlore-3-methyl-5-
isoxazolyllamino}sulfonyll-6-ayclapropyl-2-thiophenecatboxamide,

6-acetyl-{N-(2-acatyl-4,8-dimethylphany(}-3-{((4-chloro-3-methyl-6-
tsoxazolyliaminolsutfonyll-Z-thicphenecarboxamide,

N-(z-acatyl-&,_e-dtmeﬂﬁy!phenyll-&({(%hhro-aameﬂ\vl-sﬁ
Isoxazalyllaminalsulfonyl}-G-cyana-2-thiophenscarboxamide,

N-{2-acetyl-4, 6-dimethyiphenyll-3-{{(4d-chloro-3-mathyl-5-
isoxazolyllamino)sulfonyl}-G-{cyanomethyll-Zthiophenecathaxamide,

N-Z-acetyl-4, 6-dimethyiphenyl}-3-{({{4-chloro-3-meathyl-6-
{soxazalyilaminajeuifonyl)-E-fluoro-2-thiophenecarbaxamide,

N-{Z2-acetyl4,8-dimethylphanyli-3-4{ ({4-chlqra-3-methyl-6-
Isuxaznlvt)am‘mo}éulfonyl]-s-chlcro-z—thiophenacnrboxamide. and

N-2-acetyh4,6-dimeathylphanyl]-5-chlare-3-{{ i4-chlare-3-methyl-5-
isoxazatyllamino)sulfonyl}-4,5,6, 7-tettahydro-1-benzothiophena-2-carbaxamide.

6. The compound of claim § that is & sodium salt,

7. The compound af claim & sel¢cted from the group conslsting of N-(2-
acetyl4, 6-dimethylphenyl}-3-{{{4-chlaro-3-methyl-5-lsoxazolyl}amino)sutfonyl)-2-
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thiuphenacarboxamide and N-{(2-acetyl-4,8-dimethylphenyl}-3-{{{4-chloro-3-
methyl-S-isoxazolyllaminolsutfonyl}-b-methyl-2-thiophenecarhoxamide.

8. ‘rhe compound of claim 1 selected from the group sonsisting of N-(2-
acatyl-4,6-dimethylphenylj-3-{(4-chioro-3-methyl-6-lsoxazolyllaminc]sutfonyl}-2-
thiophenecarhoxamide and N-(2-acetyl-4,6-dimethylphenyi}-3-({{4-chloro-3~
mem?“'s"ii‘oxamlvl}atﬁina}sulfonv!}-ﬁ-methvl-l-thiophanecarboxamide.

8. The compound of any of claims 1-4, wherein R and R* are hydragen
or rmathyl, :

1Q. The compound of any of claims 1.4, wherein B and R* are methyt.

11. The compound of any of claims 1-4, wherein R® Js methyl and R® is
hydragen.

12. The compound of any of clalms 1-4, wherein R* s methyl and Ris
hydroget.

13 A pharmaceutical composition, comprising the compound of any of
claims 1-12 In a pharmaceutically acceptsble vehicie.

14. The compasition of claim 13 that is formulaved for oral
administration.

15.  The composition of claim 12 that is formulated for pareateral
sdeninistration,

16. .The composition of claim 14 that js farmulated as a tablet ar
capsule.

17. A process for preparing a lyophilized powder, comprising: -

miking a sak of any of the compounds of claime 1-12 with a sufficlent
amaunt of & sclutian containing e sugar ta praduce a sotution thereaf;

stuclle-filtering the resulting sclutian; and

lynphitizing the flitered solution to produce & powder.

18. The process of claim 17, wherein the suger iz dextrose ar
sorbital,

19.  Alyophilized powdar produced by the mathad of claim 18.

2. The povwdar of glalr 19, wherein:
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the phamacsutically-accsptable salt is & calcium, Fthium, magnesium,
potassium, sodium hydrogen phosphate, disadium phosphéte, sodium or zine
salt,

21. The powder of claim 19, wherein the pharmaceutically-acceptable
salt is & scdium salt.

22. A combination, comprising the powder of claim 19 and a sterile
vessei containing a single dosage or mubtiple dosage amount thereof.

232. The combinatian of claim 22, wherein the vassel is an ampoule,
vial ar syringe.

24, A pharmaceutical composition forcnulated for single desage or
muttiple dosage administration prepared by mixing a single dosage of the
powder of claim 18 with an &quecus meadiom.

268. The pharmaceurical composition of claim 24, wherein the final
toncentration of the sulfonarmide salt is betwsen about 1 mig/ml, and ehout
BO0 mgimlL.

26. A combination comprising:

& starile vial containing the phamaceutical composition of clalm 24.

27. Ths combination of claim 26, wherein the amount is for single
dose adminigtration. L

25. The sombination of ¢claim 27, wherajn the sterile vial also
contalne an amount of sterile water for i&je&ﬁon wi_mrein the final concentration
of the sulfonamide sodium salt is 12.6 mgimi or 25 mg/mL.

29. The composition of claim 18, com;z_;i:!ng:

about 60-100% by wsight of the compound;

ahotrt 0-25% by weight of an diluent or a binder;

stout 0-10% by weight of a digintegrant; and

about 0-5% of a Jubricant. *

30, The composition of claim 28, wherein:

the binder is microcryatalline celiulosa;

the diluent is lactase;

the disintegrant is croscarnellose sodiulit ar sodium starch glycolate;
and
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the lubrdcant is magnesium gtearate.

31.  Thecompounds of any of claisns 1 to 12 for use in the treaiment of
endothelin-mediated disorders. '

.. 32.  Use of the compounds of any af claims 1-12 for the formulation
of @ medicamant for the treatment of endothelin-mediated disorders.

83. Theuse of claim 27 or claim 82, wherein the compound is &
sadium salt of N-{2-acetyi-4, 6-dimethylphenyl}~3-{{{4-chloro-3-uyethyl-6-
isoxazelyllamino]sulfonyl}-2-thiophenecarboxamide or N-{2-acetyl-4,6-
dimethyiphenyl}-3-{((4-chloro-3-methyl-B4soxazolyllaminolsulfonyl}-6-metiyl-2-
tilophenecarboxanida.

34. TYhe use of claim 31 or claim 32, wherein the dispase is selected
from the group cansisting of hypertension, cardiavasculer disease, asthma,
hulm&nary hypertension, inflamratory diseases, ophthalmologic diseass,
menstrual disorders, obstetrie conditions, wounds, gastroentaric diseass, renal
fallure, tmmunosuppressant-mediated renal vasaconstriction, erythrapaletin-
mediated vasononstﬁcﬂon; endotoxin shock, pulmornary hypertension,
snaphylactic shock and hemorchagie shock.

35.  An article of manufacture, comprising packaging matarial and &
salt of the compounds of any of ¢laims 1-12 within the packaging matevial,
wherain the t_:orhpcund ia effective for antaganizing the effects of endothelin,
ameliorating the symptoms of an endothelin-medlated disorder, or inhibiting the
binding of an endothelin peptide 10 an ET receptor with an ICy, 6f less then
about 10 M, und the packaging material includes o label that indicates that the
compolod zatt Is usad for antagonizing the effects of endothelin, inhibiting the
binding of andothelio ta an endothelin receptor or treating an endothelin-
mediated disordar,

36. The article of manyfacture of claim 35, whorein the saltis a
&odium ssit.

37.  The utticle of manufacture of claim 36, wherein the compound is
selected from the group consigting of N-{2-acetyl-4, G-dimethylphenyil-3-1{{4~
chioro-3-methyl-b-4saxazolyijaminejsulfonyll-2-thiophenecarboxamide amt N-{2-
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acetyl-4, &-dimethylphenyl}-3-{({4-chlaro-3-methyl-§dsoxazolyaminoisulforwl)-6-
methyl-2-thiophenecarboxamide or sals. thersaf,

38. The pawder of claim 18, wherain the compound is a sedium salt of
N—(2—aqmi-4,6~dimemy!phenvl}3-t((4—-chlaro—3—methyf-5-
isoxazalyliamino)sulfanyl}-2-thiophenecarbaxamlde or N-{2-acetwyi-4,6-
dimathyiphenyl}-3-{{4-chloro-3-methyl-§-Isaxazolyllamino] sulfonyl}-G-methyt-2-
thiophenecathoxamida.

39. The camposition of claie 28, wherein the compaund is a sodium

salt nf Nﬂtz-av.‘.ety!-i B-dimethylphenyl}-3-{{{4-chlore-B-methyHS-
Yo

isulfonyll-2-thiophenaaarhoxamide or N{2-acetyl-4,8~
d'uuetfwlphenyl}-:'s-{({4-(:(1[0m-3-mathvi-5—!sqmdlvﬂaml_ﬂolsulfuny(}-ﬁ-'mﬂhvl-l—
thiophenecarbaxamida.

40.  The compound of claim 1 that is N{Z-acetyl-4,6-dimethyiphenytj-
3-{{t3-chtoro-3-mathyt B-isoxazolyllaminoisuifonyll-Z2-thiophenecarboxamide or
any corresponding N-{4-halo-3-methyl-B-lsaxazolyll, N-{3-talo-6-methyl-3-
Isoxazalyll, N-{3,4-dimathyl-5-jsoxazelyl), or N—(4.5-dimmhyl~3—isoxazolyli
derivative thareof, or 3 phammaceutically scceptable derivative tharesf.

41. ‘The compound of cleim 1 that is N-{Z-acetyl-4.6-dimathylphenyl}-
3-{((3,4-dinethyl-E-soxazalvl)aminojsutfomyl)-2-thiophenecarboxamide or &
phamaceutically aceapmble dedvative thereof.

42, A pbarmaceutical composition, comprising the compound of claim
4Q or claim 41, or a pharmaceutically aceeptable derivative thereof, ins
pharmaceutically acceptable canier.

43.  Useofthe compound of claim 40 or claim 41 in the preparation of &
medicament for the teatment of endothelin-mediated diseases. '

44.  The use of claim 43, wherein the cempound is a sodium salt.

4%. Thae use of claim 43, wherein the dizease is selected from the
group caqsisting of glaucoma, hypertension, cardiovascular disease, asthma,
pulmanaty hypertension, Inflammatory diseases, ophthalmalogle disagss,
menstrual disordars, obstetric cunditions, wounds, gestroenteric disease, renal
taflure, immunorupprassant-cmediated renal vasoconstrietion, erythropoletin-
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mediated \;asucomtrietion, endatoxin shock, anaphylactic shoak and
hemarrhagic shock.

48.  Anartcle of manufacture, comprising packaging materlal and a
salt of the compound of claim 40 or claim 41 within the.packaging't‘nataria!,
witiarein the compound is effective for antagonizing the sffects of endothelin,
ameligrating the symptoms of an endothelin-mediated disorder, or lnhibiting the
binding of an endothelin peptide to an ET receptor with an ICy, of less than
about 10 M, and tha packaging niépeﬂal includes & labal that indicates that tha

compound salt is used for antagoritzing the effects of endothelin, inhibiting the

binding of andothelin 10 an endothelin-receptor or treating an endothelin-
mediatad disonder.

47.  The cormpound of claim 40 or claim 41 for use in the treatment of
‘epdothelin-mediated disc?r&ers.

48. The phermaceutical composition of claim 42 that is formulated for
single dozage administration.



