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THIENYL-, FURYL- PYRROLYL- AND BIPHENYLSULFONAMIDES AND
DERIVATIVES THEREOF THAT MODULATE THE ACTIVITY OF ENDOTHELIN

RELATED APPLICATIONS

For purposes of the U.S. national stage of this application, this
application is a continuation-in-part of U.S. application Serial No. 08/477,223,
filed June 6, 1995, entitled, THIENYL-, FURYL- AND PYRROLYL
SULFONAMIDES AND DERIVATIVES THEREOF THAT MODULATE THE
ACTIVITY OF ENDOTHELIN; is also a continuation-in-part of U.S. application
Serial No. 08/417,075, filed April 4, 1995, entitled, THIENYL-, FURYL- AND
PYRROLYL SULFONAMIDES AND DERIVATIVES THEREOF THAT MODULATE
THE ACTIVITY OF ENDOTHELIN, and is also a continuation-in-part of U.S.
application Serial No. Serial No. 08/416,1989, filed April 4, 1995, entitled,
BENZENESULFONAMIDES AND THE USE THEREOF TO MODULATE THE
ACTIVITY OF ENDOTHELIN. Priority is claimed to these applications.

U.S. application Serial No. 08/477,223 is a continuation-in-part of U.S.
application Serial No. 08/417,075. Each of U.S. application Serial Nos.
08/477,223, 417,075 and 08/416,199 is in turn a continuation-in-part of U.S.
Application Serial No. 08/247,072 to Chan et al., filed May 20, 1994, entitied
"SULFONAMIDES AND DERIVATIVES THEREOF THAT MODULATE THE
ACTIVITY OF ENDOTHELIN"; U.S. Application Serial No. 08/222,287 to Chan
et al., filed April 5, 1994, entitled "THIOPHENYL-, FURYL- AND PYRROLYL-
SULFONAMIDES AND DERIVATIVES THEREOF THAT MODULATE THE
ACTIVITY OF ENDOTHELIN"; U.S. Application Serial No. 08/142,5652 to Chan
et 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 to Chan
et al., filed October 21, 1993, entitled "N-{5-ISOXAZOLYL)BIPHENYLSULFONA-
MIDES, N-{3-ISOXAZOLYL)BIPHENYLSULFONAMIDES AND DERIVATIVES
THEREOF THAT MODULATE THE ACTIVITY OF ENDOTHELIN", now U.S. Patent
No. 5,464,853; U.S. Application Serial No. 08/142,631 to Chan et al., filed
October 21, 1293, "N-{5-ISOXAZOLYL)-BENZENESULFONAMIDES, N-(3-
ISOXAZOLYL)-BENZENESULFONAMIDES AND DERIVATIVES THEREOF THAT
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MODULATE THE ACTIVITY OF ENDOTHELIN", now abandoned; U.S.
Application Serial No. 08/100,565 to Chan et al., filed July 30, 1993, entitled
"N-(5-ISOXAZOLYL)-SULFONAMIDES AND DERIVATIVES THEREOF THAT
MODULATE THE ACTIVITY OF ENDOTHELIN", now abandoned; U.S.
Application Serial No. 08/100,125 to Chan et al., filed July 30, 1993, entitled
"N-{3-ISOXAZOLYL)-SULFONAMIDES AND DERIVATIVES THEREOF THAT
MODULATE THE ACTIVITY OF ENDOTHELIN", now abandoned; and U.S.
Application Serial No. 08/065,202, to Chan, filed May 20, 1993, entitled
"SULFONAMIDES AND DERIVATIVES THEREOF THAT MODULATE THE
ACTIVITY OF ENDOTHELIN", now abandoned.

U.S. application Serial No. 08/417,075 is a continuation-in-part of U.S.
Application Serial No. 08/247,072, which is a continuation-in -part of U.S.
Application Serial No. 08/222,287. U.S. application Serial No. 08/416,199,
U.S. Application Serial No. 08/247,072 and U.S. Application Serial No.
08/222,287 are each a continuation-in-part of the following applications: U.S.
Application Serial No. 08/142,552 to Chan et 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 to Chan et al., filed October 21, 1993,
entitled "N-{5-1ISOXAZOLYL}BIPHENYLSULFONAMIDES, N-(3-ISOXAZOLYL)B!-
PHENYLSULFONAMIDES AND DERIVATIVES THEREOF THAT MODULATE THE
ACTIVITY OF ENDOTHELIN"; U.S. Application Serial No. 08/142,631 to Chan et
al., filed October 21, 1993, "N-(6-1SOXAZOLYL)-BENZENESULFONAMIDES, N-
(3-ISOXAZOLYL}-BENZENESULFONAMIDES AND DERIVATIVES THEREOF THAT
MODULATE THE ACTIVITY OF ENDOTHELIN"; U.S. Application Serial No.
08/100,565 to Chan et al., filed July 30, 1993, entitled "N-(5-ISOXAZOLYL)-
SULFONAMIDES AND DERIVATIVES THEREOF THAT MODULATE THE
ACTIVITY OF ENDOTHELIN"; U.S. Application Serial No. 08/100,125 to Chan
et al., filed July 30, 1993, entitled "N-{3-1ISOXAZOLYL)-SULFONAMIDES AND
DERIVATIVES THEREOF THAT MODULATE THE ACTIVITY OF ENDOTHELIN",
and U.S. Applicafion Serial No. 08/065,202, to Chan, filed May 20, 1993,
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entitied "SULFONAMIDES AND DERIVATIVES THEREOF THAT MODULATE THE
ACTIVITY OF ENDOTHELIN". |

U.S. application Serial No. 08/416,199 is a continuation-in-part of U.S.
application Serial No. No. 08/247,072 to Chan et al., filed May 20, 1994,
entitled "SULFONAMIDES AND DERIVATIVES THEREOF THAT MODULATE THE
ACTIVITY OF ENDOTHELIN"; U.S. Application Serial No. 08/222,287 to Chan gt
al., filed April 5, 1994, entitled "THIOPHENYL-, FURYL- AND PYRROLYL-SUL-
FONAMIDES AND DERIVATIVES THEREOF THAT MODULATE THE ACTIVITY

" OF ENDOTHELIN"; U.S. Application Serial No. 08/142,159 to Chan et al., filed

October 21, 1993, entitled "N-(5-ISOXAZOLYL)BIPHENYLSULFONAMIDES, N-
(3-ISOXAZOLYL)BIPHENYLSULFONAMIDES AND DERIVATIVES THEREOF THAT
MODULATE THE ACTIVITY OF ENDOTHELIN"; U.S. Application Serial No.
08/142,552 to Chan et al., filed October 21, 1993, entitied "N-{4-HALO-
ISOXAZOLYL}-SULFONAMIDES AND DERIVATIVES THEREOF THAT
MODUL_ATE THE ACTIVITY OF ENDOTHELIN"; U.S. Application Serial No.
08/100,565 to Chan et al., filed July 30, 1993, entitled "N-{5-ISOXAZOLYL)-
SULFONAMIDES AND DERIVATIVES THEREOF THAT MODULATE THE
ACTIVITY OF ENDOTHELIN", now abandoned; U.S. Application Serial No.
08/100,125 to Chan et al., filed July 30, 1993, entitled "N-{3-ISOXAZOLYL)-
SULFONAMIDES AND DERIVATIVES THEREOF THAT MODULATE THE
ACTIVITY OF ENDOTHELIN", now abandoned; and U.S. Application Serial No.
08/065,202, to Chan, filed May 20, 1993, entitled "SULFONAMIDES AND
DERIVATIVES THEREOF THAT MODULATE THE ACTIVITY OF ENDOTHELIN",
now abandoned.

U.S. Application Serial Nos. 08/142,159, 08/142,5659, 08/142,631 are
continuation-in-part applications of U.S. Application Serial Nos. 08/100,565,
08/100,125 and 08/065,202, and U.S. Application Serial Nos. 08/100,565 and
08/100,125 are continuation-in-part applications of U.S. Application Serial No.

08/065,202.
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The subject matter of each of U.S. Application Serial Nos. 08/477,223,
08/416,199, 08/247,072, 08/222,287, 08/142,159, 08/142,559,
08/142,631, 08/100,565, 08/100,1256 and 08/065,202 is incorporated herein
in its entirety.

FIELD OF THE INVENTION

The present invention relates to the compounds that modulate the
activity of the endothelin family of peptides. In particular, the invention relates
to the use of sulfonamides and sulfonamide pro-drugs as endothelin agonis's
and antagonists.

BACKGROUND OF THE INVENTION

The vascular endothelium releases a variety of vasoactive substances,
including the endothelium-derived vasoconstrictor peptide, endothelin (ET) (see,
e.g,, Vanhoutte et ai. {1986} Annual Rev. Physiol. 48: 307-320; Furchgott and
Zawadski {1980) Nature 288: 373-376). Endothelin, which was originally
identified in the culture supernatant of porcine aortic endothelial cells [see,
Yanagisawa et al. {1988) Nature 332: 411-415), is a potent twenty-one aminoc

acid peptide vasoconstrictor. It is the most potent vasopressor known and is

- produced by numerous cell types, including the cells of the endotheiium,

trachea, kidney and brain. Endothelin is synthesized as a two hundred and three
aminc acid precurscr preproendothelin that contains a signal sequence which is
cleaved by an endogenous protease to produce a thirty-eight (human) or thirty-
nine {porcine) amino acid peptide. This intermediate, referred to as big
endothelin, is processed in vivo to the mature biologicaily 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, 8.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,
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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 nuclsotide 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®, Thr®, Tyr®,Lys?, Tyr'4)
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 stimuli, including adrenaline, thrombin and Ca?*
ionophore. The production and release of endothelin from the endothelium is
stimulated by angiotensin ll, vasopressin, endotoxin, cyclosporine and other
factors (see, Brooks et al. {1991) Eur. J. Pharm. 194:115-117), and is inhibited
by nitric oxide. Endocthelial cells appear to secrete short-lived endothelium-
derived relaxing factors (EDRF), including nitric oxide or a related substance
(Paimer 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 vivoe. Endothelin provokes a strong and sustained vasoconstriction in vivo in
rats and in isolated 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.g., Bolger et al. (1991) Can.
J. Physiol. Pharmacol. 69: 406-413). In isolated vascular strips, for example,
endothelin-1 is a potent (EC5, = 4 x 107'° M), slow acting, but persistent,

contractile agent. In viyo, a single dose elevates blood pressure in about twenty
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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 to 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).

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 voitage
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 Atractaspis gingadensis 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 gt al. (1989)
Trends Pharmacol. Sci. 10: 212-214).

Two distinct endothelin receptors, designated ET, and ETg, have been
identified and DNA clones encoding each receptor have been isolated {(Arai et al.
{19980) Nature 348: 730-732; Sakurai gt al. {1990} Nature 348: 732-7385).
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.



WO 96/31492

10

15

20

2B

30

PCT/US96/04759

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, including the central nervous system and kidney, and
interact with the three endothelin isopeptides {Sakurai et al. (1990) Nature 348:
732-734). In addition, ET, receptbrs occur on vascular smooth muscie, 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) EEBS
Lttrs. 282: 103-106) and have been associated with bronchoconstrictive

disorders.

.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 '*5|-
labelled endothelin-1 binding in cardiovascutar tissues forty to seven hundred
times more potently than endothelin-3. '?°l-labelled endothelin-1 binding in non-
cardiovascular tissues, such as kidney, adrena! 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.9.,
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 bgen observed {see, Stewart et al. (1991) Annals [nternal Med. 114:
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464-469). Because endothelin is likely to be a local, rather than a systemic,
regulating factor, it is probable that the levels of endothelin at the endo-
thelium/smooth muscle interface are much higher than circulating levals.

Elevated levels of endothelin have also been measured in patients
suffering from ischemic 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 immunoreactivity 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 asscciated
with Buerger’s disease (Kanno et al. (1990) J. Amer. Med. Assoc. 264:2868)
and Raynaud’s phenomenon {Zamora st al. {1990) Lancet 336 1144-1147).
Increased circulating endothelin levels were observed in patients who underwent
percutaneous transluminal coronary angioplasty (PTCA) (Tahara et al. (1991)
Metab. Clin. Exp. 40:1235-1237; Sanjay et al. (1991) Circulation 84{Suppl.
4):726), and in individuals {Miyauchi et al. (1992) Jpn. J. Pharmacol.58:279P;
Stewart gt 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 25-
labelled endothelin-1 binding in cardiovascular tissues in a concentration-
dependent manner (IC;, 1.4 #M in aortic smooth muscle, 0.8 4M 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 sM. Cyclic pentapeptides related to BE-182578, such
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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.0.,
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 antraquinone derivatives,
indanecarboxylic acids, certain N-pyriminylbenzenesuifonamides, certain
benzenesulfonamides, and certain naphthalenesulfonamides {Nakajima et al.
(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 gt al.; EP A1 0 569 183; EP A1 0 558 258; EP A1 0
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. 5,464,853
to Chan et al.; Cody et al. (1993} Med. Chem. Res. 3:154-162; Miyata et al.
{1992} J. Antibiot 45:1041-1046; Miyata gt 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 W093/08799; Nishikibe et al. {1993) Life
Sci. 52:717-724; and Benigni gt al. (1993) Kidney Int. 44:440-444). In general,
the identified compounds have activities in jn vitro assays as ET, antagonists at
concentrations on the order of about 50-100 M or less. A number of such
compounds have also been shown to possess activity in in vivo animal models.
Very few selective ET, antagonists have been identified.

Endothelin antagonists and agonists as therapeutic agents

it has been recognized that compounds that exhibit activity at ICz, or ECyq
concentrations on the order of 10" or lower in standard jn vitro assays that

assess endothelin antagonist or agonist activity have pharmacological utility
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(see, 2.9., 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 peripherai 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, particularly
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.

In view of the numerous physiological effects of endothelin and its asso-
ciation with certain diseases, endothelin is believed to play a critical role in these
pathophysiological conditions (see, g.9., 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{Supp!. 5): $13-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.

To aid in gaining further understanding of and to develop treatments for
endothelin-mediated or related disorders, there is a need to identify compounds
that modulate or alter endothelin activity. ldentification of compounds that
modulate endothelin activity, such as those that act as specific antagonists or
agonists, may not only aid in elucidating the function of endothelin, but may
vield in therapeuticaily useful compounds. in particular, compounds that
specifically interfere with the interaction of endothelin peptides with the ET, or
ET; receptors should be useful in identifying essential characteristics of
endothelin peptides, should aid in the design of therapeutic agents, and may be
useful as disease specific therapeutic agents.
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Therefore, it is an object herein to provide compounds that have the
ability to modulate the biological activity of one or more of the endothelin
isopeptides. It is another object to provide compounds that have use as specific
endothelin antagonists. It is also an object to use compounds that specifically
interact with or inhibit the interaction of endothelin peptides with ET, or ET,
receptors. Such compounds should be useful as therapeutic agents for the
treatment of endothelin-mediated diseases and disorders and also for the
identification of endothelin receptor subtypes.

SUMMARY OF THE INVENTION

Sulfonamides and methods for modulating the interaction of an
endothelin peptide with ET, and/or ET receptors are provided. In particular, sul-
fonamides and methods for inhibiting the binding of an endothelin peptide to ET,
or ET, receptors are provided. The methods are effected by contacting the
receptors with one or more sulfonamides prior to, simultaneously with, or
subsequent to contacting the receptors with an endothelin peptide. The sulfona-
mides are substituted or unsubstituted monocyclic or polycyclic aromatic or
heteroaromatic sulfonamides, such as benzene sulfonamides, naphthalene sul-
fonamides 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.

The sulfonamides have formula I:

Ar’— SO- N- Ar'
H ({)]

in which Ar' is a substituted or unsubstituted aryl group with one or more
substituents, including an alkyl group, an aryl group, a substituted aryl group, a
nitro group, an amino group or a halide or is an alkyl group. In particular, Ar' is
alkyl or is a five or six membered substituted or unsubstituted aromatic or
heteroaromatic ring, particularly 3- or 5- isoxazolyl and pyridazinyl, and also
including thiazolyl, including 2-thiazolyl, pyrimidinyl, including 2-pyrimidinyl, or
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substituted benzene groups, including aryloxy substituted benzene groups or is a
bicyclic or tricyclic carbon or heterocyclic ring.
Ar? is, in certain embodiments, selected from groups such as:

o 9.Q

SR e BN
@@«@

and R is selected from H, NH,, halide, pseudohalide, alkyl, alkylcarbonyl, formyl,
an aromatic or heteroaromatic group, alkoxyalkyl, alkylamino, alkyithio,
arylcarbonyl, aryloxy, arylamino, arylthio, haloalkyl, haloaryl, carbonyl, in which
the aryl and alkyl portions, are unsubstituted or substituted with any of the
preceeding groups, and straight or branched chains of from about 1 up to about
10-12 carbons, preferably, 1 to about & or 6 carbons. R is preferably H, NH,,
halide, CH,, CH,0 or another aromatic group. Ar? is any group such that the
resulting sulfonamide inhibits bfnding 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, except 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 alky!'(c, to C,s)-isoxazole, or the compound is a 4-
biphenyl that is unsubstituted at the 2 or 6 position on the sulfonamide-linked
phenyl group.

In the embodiments described in detail herein, Ar' is an isoxazole

and compounds are represented by the formulae |i:
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(i

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

(i R* and R? are each independently selected from H, NH,, NO,,
halide, pseudohalide, alkyl, alkenyl, alkynyl, aryl, arylalkyl, heteroaryl, alkoxy,
alkylamino, alkylthio, alkyloxy, haloalkyl, alkylsufinyl, alkylsulfonyl, aryloxy,
arylamino, arylithio, arylsufinyl, arylsulfony!, haloalkyl, haloaryl, alkoxycarbonyl,
alkylcarbonyl, aminocarbonyl, arylcarbonyl, formyl, substituted or unsubstituted
amido, substituted or unsubstituted ureido, in which the alkyl, alkenyl and
alkyny! 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,

{iit R' and R? together form -{CH,),, where n is 3 to 6; or,

{iii) R' and R? together form 1,3-butadienyl, and
with the above proviso that Ar? is not phenyl or naphthy! when Ar' is N-(5-
isoxazolyl) or N-{3-isoxazolyl) unless the isoxazole is a 4-halo-isoxazole, a 4-
higher alky! (C, to C,;}-isoxazole, or the compound is a 4-biphenyisulfonamide
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 alkenyl, lower alkynyl, lower haloalkyl,
halide, pseudohalide or H, except that R? is not halide;

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 M,
with the above proviso. In particular, Ar? is a substituted or unsubstituted group
selected from among groups including, but not limited to, the following:
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naphthyl, phenyl, biphenyl, quinolyl, styryl. thienyl, furyl, isoquinolyl, pyrrolyl,
benzofuranyl, pyridinyl, thionaphthalyl, indolyl, alkyl, and alkenyl. It is
understood that the positions indicated for substituents, including the sulfona-
mide groups, may be varied. Thus, for example, compounds herein encompass
groups that inciude thiophene-3-sulfonamides and thiophene-2-sulfonamides.

In certain embodiments described in detail herein, Ar? is a 4-biphenyl or is
a single ring heterocycle, particularly a 5-membered ring, or is a fused bicyclic or
tricyclic heterocycle that contains one or 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, heterocycle, aralkyl, aralkoxy,
cycloalkyl, cycloalkenyl, cycloalkynyl, C(OJR'® and S{0O),R' in which n is 0-2;
RS is hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylaryl, heterocycie, aralky!,
aralkoxy, cycloalky!, cycloalkenyl, cycloalkynyl; R*2 and R'® are unsubstituted or
are substituted with one or more substituents each selected independently from
Z. which is hydrogen, halide, pseudoablide, alkyl, alkoxy, alkenyl, atkynyl, aryl,
heterocycle, aralkyl, aralkoxy, cycloalkyl, cycloalkenyl, cycloalkynyl, OH, CN,
CIO)R'¢, CO,R'®, SH, S(0),R' in which n is 0-2, NHOH, NR'?R'¢, NO,, N,, OR'S,
R'> NCOR'® and CONR'2R'%; R'® js hydrogen, alkyl, alkenyl, alkynyl, aryl,
alkylaryl, heterocycle, aralkyl, araikoxy, cycloalkyl, cycloalkenyl or cycloatkynyl;
R2, which is selected independently from R*? and Z, is selected from hydrogen,
alkyl, alkenyl, alkynyl, aryl, alkylaryl, heterocycle, aralkyl, aralkoxy, cycloalkyl,
cycloalkenyl, cycloalkynyl, C{O)R'” and S(0),R'? in which n is 0-2; and R"7 is
hydrogen, alkyl, alkeny!, alkynyl, aryl, alkylaryl, heterocycle, aralkyl, aralkoxy,
cycloalkyl, cycloalkeny! or cycloalkynyl; each of R*2, R'?, R'S and R'® may be fur-
ther substituted with th_e 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, benzopyrolyl, benzothienyl, benzolblfuryl, benzo[blthienyl,
and indolyl {benzol[blpyrrolyl) and 4-biphenyl, and Ar' is preferably N-{5-
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isoxazolyl) or N-{3-isoxazolyl}. The sulfonamides are N-isoxazolyl sulfonamides

and the compounds have either have formula lll:

R R
R' R’ R®
R" —
" r_/ o "I s N—j: °|
3 - N
SO;-N N R ) 77 N7

2 | ) X H

X H

R

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, alkynyl, aryl, alkylaryl, heterocycle, aralkyl, aralkoxy, cycioalkyl,
cycloalkenyl, cycloalkynyl, C{O)R'® and S{0),R'® in which n is 0-2; RS is
hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylaryl, heterocycle, aralkyl, aralkoxy,
cycloalkyl, cycloalkenyl, cycloalkynyl; R'' and R'® are unsubstituted or are
substituted with one or more substituents each selected independently from 2,
which is hydrogen, halide, pseudoahlide, alkyl, alkoxy, alkenyl, alkynyl, aryl,
heterocycle, aralkyl, aralkoxy, cycloalkyl, cycloalkenyl, cycloalkynyl, OH, CN,
C(O)R'®, CO,R'®, SH, S{0),R in which n is 0-2, NHOH, NR'?R'®, NO,, N,, OR'S,
R'?NCOR'® and CONR'?R'®; R'® is hydrogen, alkyl, alkenyl, alkynyl, aryl,
alkylaryl, heterocycle, aralkyl, aralkoxy, cycloalkyl, cycloalkenyl or cycloalkynyl;
R'2, which is selected independently from R'* and Z, is selected from hydrogen,
alkyl, alkenyl, alkynyl, aryl, alkylaryl, heterocycle, 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, heterocycle, 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 alkyl phenyl, loweralkyl:

or the compounds are are 4-biphenylsulfonides in which Ar' is preferably 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, fury! or pyrrolyl group, including benzol[b] derivatives such as a benzo{b}-
thienyl, Ar' is N-(5-isoxazolyl) or N-{3-isoxazolyl). Ar? has the formula IV:
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in which X is O, S or NR"', where R"' is as defined above;

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):

(i) 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, aryl, aryloxy, heterocycle, aralkyl, aralkoxy, cycloalkyl,
cycloalkenyl, cycloalkynyl, OH, CN, C(O)R'®, (ODAC)CH=CHR'®-, CO,R!®, SH,
{CH,),C(O}CH,),R'®, (CH,)(CH=CH),{CH,),R'®, (CH,),CIO{CH =CH),(CH,),R'S,
(CH,){CH = CH},C{ONCH,) R, (CH,}NH(CH =CH),{CH,},R'®, C=N(OH){CH,),R"®
{CH,),{ICH =CH),NH{CH,} R'®, (CH,),CIO)NH{CH,),R'®, C(O){CH,),NH{CH,) R,
(CH,)NH(CH,),R'8, (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, alkynyl,
aryl, alkylaryl, alkoxy, aryloxy, heterocycle, aralkyl, aralkoxy, cycloalkyl,
cycloatkenyl, cycloalkynyl, C{O}R?°, ${0),R* in which n is 0-2; and R'® and R*®
are independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl,
heteroaryl, alkylaryl, heterocycle, 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, pseudoahlide, alkyl, atkoxy, alkenyl, alkynyl, aryl, aryloxy,
heterocycle, aralkyl, aralkoxy, cycloalkyl, cycloalkenyl, cycloalkynyl, OH, CN,
C(OIR?', CO,R?, SH, S(0),R? in which n is 0-2, NHOH, NR?*R?, NO,, N,, OR?',
RZNCOR?*' and CONR*’R?'; R*? is selected from hydrogen, alkyl, atkenyl, alkynyl,
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aryl, alkylary!, heterocycle, aralkyl, alkoxy, aralkoxy, cycloalkyl, cycloalkenyl,
cycloalkynyl, C(O)R*® and S(0),R* in which n is 0-2; and R*' and R* are
independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylaryl,
heterocycle, aralkyl, aralkoxy, cycloalkyl, cycloalkenyl or cycloalkynyl, with the
proviso that if R® is NR'®R'®, OR'®, R NCOR’® and CONR'"R'® CO,R"®,

(CH;) NH(CH = CH),{CH,},R"®, {CH,){CH =CH},NH(CH,),R'®,
{CH,),C{OINH(CH,) R'®, C{O}{CH,),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;

(i) 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-
loweralkylbenzo[blthienyl, 5-halo-3-loweralkylbenzo{b}fury!, 5-halo-3-
loweralkylbenzol[blpyrrolyl.

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 M.

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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CO,R'®, {CH,),C{ONCH,) R, (CH,)(CH=CH},(CH,),R', C=N{(OH)(CH,),R'®,
{CH,),C{O}CH = CH},(CH,), R'®, {CH,),{CH=CH),C(OMCH,} R'®,

{CH,} NH(CH =CH),{CH,),R"®, (CH,),{CH=CH),NH(CH,}R'®,
{CH,),C{O)NH(CH,),R'®, CIO)}CH,),NH(CH,}),R', {CH,),NHICH,),R'®, (CH,),R"S,
with the proviso that if R® is CO,R'®, (CH,),C{O)NH(CH,} RS,
C(O)CH,)NH(CH,) R'®, (CH,),CIOINHICH,) R'® or {CH,) R and R'® is phenyl, the
phenyl group is substituted at at least two positions, and preferably, at least one
of those positions is ortho.

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

In the most preferred 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
loweralkyl, preferably hydrogen, and R® is C(O)NHR®, C{O)CH,R'3, (CH,)R"®,
whith the proviso that if R® is C(OINHR'®, then the phenyl group must have at
least two substituents, preferably one of the substituents is in the ortho positio..

In other preferred embodiments, Ar? is a benzo[b]thienyl, benzolblfuryl, or
indolyl (benzolblpyrrolyl}, with the proviso that the benzene ring is substituted
and the substituents are other than 5 halo, 3-l6weralkyt. Preferred substituents
on the benzene ring, include, but are not limited to, one or more selectad 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 alky!,
preferably loweralkyl.

In the preferred compounds herein, R? is preferably, selected from among
alkyl, lower alkenyl, lower alkynyl, lower haloalkyl or H; and R? is halide or
ioweralky!, and more preferablly, R' is bromide or chioride, methyl or ethyl. In
the most active compounds provided herein, as evidenced by jn vitro binding
assays, R’ is bromide or chloride. For use in vivo R’ is preferably chloride.

Of the compounds described herein, those that inhibit or increase an
endothelin-mediated activity by about 50% at concentrations of less than about
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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 M, even more preferably less than
about 0.01 #M, and most preferably less than about 0.001 yM. It is noted
that, as described below, the IC,, 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 ICy, 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 concentratons (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 ICg, of less than about 10 uM,
preferably less than 1 uM, more preferably less than 0.1 #M, but with ET; with
an IC4, of greater than about about 10 yM or compounds that interact with ET,
with an IC,, of less than about 10 yM, preferably less than 1 M, more
preferably less than 0.1 uM, but with ET, with an ICg, of greater than about 10
MM are preferred.

Preferred compounds also include compounds that are ET, receptor
selective or that bind to ET, receptors with an ICg, of less than about 1 uM. ET,
selective compounds interact with ET, receptors at ICy, 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 chioride, preferabaly 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-position (see, e.g.,
formulae il and 1V}, is aryl or a heterocycie, particularly pheny! and isoxazolyl,
which are unsubstituted or substituted with Z, which is preferably loweraikyl or
halide.
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Pharmaceutical compositions formulated for administration by an
appropriate route and means containing effective concentrations of one or more
of the compounds provided herein or pharmaceutically acceptable salts or acids
thereof that deliver amounts effective for the treatment of hypertension, stroke,
asthma, shock, ocular hypertension, glaucoma, renal failure, inadequate retinal
perfusion and other conditions that are in some manner mediated by an
endothelin peptide or that involve vasoconstriction or whose symptoms can be
ameliorated by administration of an endothelin antagonist or agonist, are also
provided. Particularly preferred compositions are those that deliver amounts
effective for the treatment of hypertension or renal failure. The effective
amounts and concentrations are effective for ameliorating any of the symptoms
of any of the disorders.

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 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
vasoconstriction or that are ameliorated by administration of an endothelin
antagonist or agonist are provided. )

In particular, methods of treating endothelin-mediated disorders by
administering effective amounts of the sulfonamides, prodrugs or other suitable
derivatives of the sulfonamides are provided. In 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 diseases,
gastroenteric diseases, renal failure, endotoxin shock, menstrual disorders,
obstetric conditioné, wounds, anaphylactic shock, hemorrhagic shock, and other

diseases in which endothelin mediated physiological responses are implicated, by
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administering effective amounts of one or more of the compounds provided
herein in pharmaceutically acceptable carriers are provided. Preferred methods
of treatment are methods for treatment of hypertensio'n and renal failure.

More preferred methods of treatment are those in which the
compositions contain at least one compound that inhibits the interaction of
endothelin-1 with ET, receptors at an ICy, of less than about 10 #M, and
preferably less than about 5 #M, more preferably less than about 1 uM, even
more preferably less than 0.1 #M, and most preferably less than 0.05 uM
Other preferred methods are those in which the compositions contain one or
more compounds that is (are) ET,?.. selective or one or more compounds that is
(are) ET; selective. Methods in which the compounds are ET, 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.

In practicing the methods, effective amounts of compositions containing
therape-utically effective concentrations of the compounds formulated for oral,
intravenous, local and topical application 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, anaphylactic 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 recepfors using the compounds provided herein.
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In addition, methods for identifying compounds that are suitable for use
in treating particular diseases based on their preferential affinity for a particutar
endothelin receptor subtype are also provided.

Articles of manufacture containing packagings material, a compound
provided herein, which is effective for ameiiorating the symptoms of an
endothelin-mediated disorder, antagonizing the effects of endothelin or inhibiting
binding of an endothelin peptide to an ET receptor with an ICg, of less than
about 10 #M, within the packaging material, and a label that indicates that the
compound or salt thereof 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.

Also provided herein are substituted biphenyl sulfonamides that have ET,
activity.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Definitions

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

As used herein, endothelin {ET) peptides include peptides that have
substantially the amino acid sequence 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,
ophthaimologic 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.

s CEHANAL
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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 agonis; 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 aﬁd other endothelin-mediated physiological responses. The
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 IC,, 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
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concentrations determined at 4° C.

As used herein, the biological activity or bioactivity of endothelin includes
any activity induced, potentiated or influenced by endothefin in vivo. It also
includes the ability to bind to particular receptors and to induce a functional
response, such as vasoconstriction. 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 celis 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.q., Spokes et al. (1989) _J. Cardiovasc. Pharmacol. 13{Suppl, 5):S191-
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, the IC,, refers to an amount, concentration or dosage of
a particular test compound that achieves a 50% inhibition of a maximat
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 elicits a dose-dependent response at 50% of
maximal expression of a particular response that is induced, provoked or
potentiated by the particular test compound.

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

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

As used herein, pharmaceutically acceptable salts, esters or other
derivatives of the compounds inc_lude any salts, esters or derivatives that may
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be readily prepared by those of skill in this art using known 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. For example, hydroxy groups can be esterified or
etherified.

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

As used herein, amelioration of the symptoms 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 electrophoresis 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 wouid
not detectably alter the physical and chemical properties, such as enzymatic and
biological activities, of the substance. Methads 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 sterecisomers. In such instances, further purification
might increase the specific activity of the compound.

As used herein, biological activity refers to the in vive activities of a
compound or physiological responses that result upon in vive 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 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
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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 deéign prodrugs of
the compound (see, g.q., Nogrady {1985) Medicinal Chemistry A Biochemical
Approach, Oxford University Press, New York, pages 388-392). For example,
succinyl-suifathiazole 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 include suffo,
phosphono, alkylsulfonylcarbamoyl, tetrazolyl, arylsulfonylcarbamovy! or
heteroarylsulfonylcarbamoyl.

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

As used herein, pseudohalides are 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 Cl or
Br). Pseudohalides include, but are not limited to cyanide, cyanate, thiocyanate,
selenocyanate and azide.

As used herein, haioalkyl refers to a loweralkyl radical in which one or
more of the hydrogen atoms are replaced by halogen including, but not limited
to, chioromethyl, triflucromsthyt, 1-chlioro-2-fluoroethyi and the like.

As used herein, alkyl means an aliphatic hydrocarbon group that is a
straight or branchad 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 alky!l group may be unsubstituted or independently substituted by
one or more groups, such as, but not limited to: halo, carboxy, formyl, sulfo,

sulfino, carbamoyl, amino and imino. Exemplary alky! groups include methyl,
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ethyl, propyl, methanoic acid, ethanoic acid, propanoic acid, ethanesulfinic acid
and ethane sulfonic acid.

As used hereain the term lower describes alkyl, alkenyl and alkynyl groups
cantaining 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.
Loweralkyl, 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 IoWeralkyI or lower alkenyl groups are attached to a linear alkenyl chain.
The alkenyl group may be unsubstituted or independently substituted by one or
morse groups, such as halo, carboxy, formyl, sulfo, sulfino, carbamoyl, amino
and imino. Exemplary alkenyl groups include ethenyl, propenyl, carboxyethenyl,
carboxypropenyl, sulfinoethenyl and sulfonoethenyl.

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 10 10 carbon atoms in the chain. Branched means that one or more
loweralkyl, alkenyl or alkynyl groups are attached to a linear alkynyl chain. An
exemplary alkynyl group is ethynyl.

As used herein, aryl means an aromatic monocyclic or multicyclic
hydrocarbon ring system containing from 3 to 15 or 16 carbon atoms, preferably
from B to 10. Aryl groups include, but are not limited to groups, such as
phenyl, substituted phenyl, napthyl, substituted naphthyl, in which the
substitunent 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
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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;
cycloalkyenyl and cycloalkynyl 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 cycloalkeny! rings
include cyclopentenyl or cyclohexenyl; preferred is cyclohexenyl. An exemplary
multicyclic cycloalkenyl ring is norbornylenyi. The cycloalkenyl group may be
independently substituted by one or more halo or atkyl.

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.

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

As used herein, "carboxamide” refers to groups of formula R,CONH, in
which R is selected from alky! or aryl, preferably loweralkyl or lower aryl and p is
Oor 1.

As used herein, "atkylaminocarbonyl” refers to -C(O)JNHR in which R is
hydrogen, alkyl, preferably loweralkyl or aryl, preferably lower aryl.

As used herein "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.

As used herein, "alkoxycarbonyl" as used herein refers to -C{OJOR in
which R is alkyl, preferably loweralkyl or aryl, preferably lower aryl.

As used herein, "alkoxy"” and "thioalkoxy" refer to RO- and RS-, in which
R is alkyl, preferably loweralkyl or aryi, preferably lower aryl.

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

As used herein, "aminocarbonyl” refers to -C{O}NH,.
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As used herein, "alkylaminocarbonyl" refers to -C{OJNHR in which R is
alkyl, preferably loweralky! or aryl, preferably lower aryl.

As used herein, "alkoxycarbonyl” refers to -C{OJOR in which R is alkyl,
preferably loweralkyl.

As used herein, cycloalkyl refers to satured cyclic carbon chains;
cycloalkyenyl and cycloalkynyl refer to cyclic carbon chains that include at least
one unsaturated triple 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 ethylenabis(sulfandiyl). Alkylenethioxyoxy is
—S-alkyl-O— , —O-alkyl-S— and alkylenedithioxy is —S-alkyl-S—.

As used herein, heteroaryl means an aromatic monocyclic or fused ring
system in which one ar more of the carbon atoms in the ring system is(are)
replaced by an elementts) 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 heteroary! groups include pyrazinyl, pyrazolyl,
tetrazolyl, furanyl, {2- or 3-Jthienyl, {2-,3- or 4-)}pyridyl, imidazoyl, pyrimidinyt,
isoxazolyl, thiazolyl, isothiazolyl, quinolinyl, indolyl, isoquinolinyl, oxazolyl and
1.2,4-oxadiazolyl. Preferred heteroaryl groups include 5 to 6-membered
nitrogen-containing rings, such as pyrmidinyl.

As used herein, alkoxycarbonyl means an alkyl-O-CO- group. Exemplary
alkoxycarbonyl groups inciude methoxy- and ethoxycarbonyl.

As used herein, carbamoyl means -CONH,. As with ali groups described
herein, these groups may be unsubstituted or substituted. Substituted
carbamoyl includes groups such as -CONY?2Y? in which Y2 and Y? are

independently hydrogen, alkyl, cyano(ioweralkyl), aryalkyl, heteroaralkyl,

_carboxyf{ioweralkyl}, carboxy{aryl substituted loweralkyl}, carboxy{carboxy
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carboxy{heteroaryl substituted loweralkyl}, carbamoyi({loweratkyl),
alkoxycarbonyi{loweralkyl) or alkoxycarbonyliaryl substituted loweralkyl),
provided that only one of Y? and Y? may be hydrogen and when one of Y2 and
Y3 is carboxylloweralkyl), carboxy(aryl substituted loweralkyl),
carbamoyl({loweralkyl), alkoxycarbonyl{loweralkyl} or alkoxycarbonyl{aryl
substituted ioweralkyl) then the other of Y2 and Y? is hydrogen or alkyl.
Preferred for Y? and Y? are independently hydrogen, alkyl, cyano{loweralkyl),
aryalkyl, heteroaralkyl, carboxy{loweralkyl), carboxylaryl substituted loweratkyl)
and carbamoyl({loweralkyl).

As used herein, any corresponding N-{4-halo-3-methyl-b-isoxazolyl), N-(4-
halo-5-methyl-3-isoxazolyl), N-(3,4-dimethy!-5-isoxazolyl), N-{4-halo-5-methy!-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
compo_und specifcally set forth, but Ar' is 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-methyl-5-isoxazolyl), or N-({4,5-dimethyl-3-isoxazolyl) in
which halo is any halide, peferably Ci or Br. ‘

As used herein, the abbreviations for any protective groups, amino acids
and other compounds, are, uniess 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. Compounds for use in treating endothelin-mediated diseases

Compounds and methods for treating endothelin-mediated diseases using
the compounds of formulae | and I are provided. In particular, in the
compounds provided herein, Ar? is thienyl, fury!, pyrrolyl or a group, such as
benzofuryl, thionaphthyl 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-isoxazolyl) or N-{3-isoxazolyl).
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1. Ar? is a thiophene, pyrrole, furan, benzo[b]thiophene, indolyl
(benzo[blpyrrole), or benzolb}furan

Among the compounds provided herein are those represented by the formula V:

Rl R! R(o
R|ﬂ
: I[ II T SO;—PlJ
,4 3| §0;- ';' O/N 5 2 . H
5 2 H R! X R
R’ X R‘
R10
R‘IO R. R1 R! R‘
l; || " s SO~ N
5 SO~ N _N R X T
X lll (o] H

R.

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

{i) R' and R? are each independently selected from H, NH,, NO,,
halide, pseudohalide, alkyl, alkeny!, alkynyl, aryl, arylalkyl, heterolaryl, alkoxy,
alkylamino, alkylthio, haloatkoxy, haloalkyl, alkylsufinyl, alkylsulfonyl, aryloxy,
arylamino, arylthio, arylsufinyl, arylsulfonyl, aminocarbonyl, arylaminocarbonyl,
haloalkyl, 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,

{ii} R! and R? together form -{CH,),, where n is 3 to 6; or,

(iii} R' and R? together form 1,3-butadienyl; and

X is S, O or NR'" in which R'! contains up to about 30 carbon atoms,
preferébly 1 to 10, more preferably 1 to 6 and is selected from hydrogen, alkyl,
alkenyl, alkynyl, aryl, alkylaryl, heterocycle, aralkyl, aratkoxy, cycloalkyl,
cycloalkenyl, cycloalkynyl, CIO)R'® and S{O),R*® in which n is 0-2; R*S is
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hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylaryl, heterocycle, aralkyl, aralkoxy,
cycloalky!, cycloalkenyl, cycloalkynyl; R'' and R'® are unsubstituted or are
substituted with one or more substituents each selected independently from Z,
which is hydrogen, halide, pseudoahlide, alkyl, alkoxy, alkenyl, alkynyl, aryt,
heterocycle, aralkyl, aralkoxy, cycloalkyl, cycloalkenyl, cycloaikynyl, OH, CN,
CIO)R'S, CO,R', SH, S{O},R™® in which n is 0-2, NHOH, NR'R'®, NO,, N;, OR',
R?’NCOR'® and CONR'2R'8; R'® is hydrogen, alkyl, alkenyl, alkynyl, aryl,
alkylaryl, heterocycle, aralkyl, aralkoxy, cycloalkyl, cycloalkenyl or cycloalkynyl;
R'?, which is selected independently from R'* and 2, is selected from hydrogen,
alkyl, atkenyl, alkynyl, aryl, alkylaryl, heterocycle, aralkyl, aralkoxy, cycloalkyl,
cycloalkenyl, cycloalkynyl, C(O)R'” and S{0),R"’ in which n is 0-2; and R is
hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylaryl, heterocycle, aralkyl, aralkoxy,
cycloalkyl, cycloalkeny! or cycloalkynyl; each of R'!, R'2, R'S 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 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:

{i} R® and R are selected from hydrogen, halide, pseudohalide, alkyf,
alkoxy, alkenyl, alkynyl, aryl, aryloxy, heterocycle, aralkyl, aralkoxy, cycloatkyi,
cycloalkenyl, cycloalkynyl, OH, CN, C(O)R'®, (OAC)CH =CHR'®, CO,R'®, SH,
{CH,),C{O)}{CH,),R*®, (CH,)(CH=CH),(CH,) R, {CH,),C(O)(CH=CH),(CH,) R,
{CH,),{CH =CH),C(0)(CH,),R"®, (CH,},NH{CH=CH),(CH,),R'®, C=N(OHN{CH,) R,
(CH,),{CH = CH),NH{CH,},R"®, {CH,),C(OINH(CH,),R'®, CIO}{CH,)NH{CH,) R'®,
{CH,),NH(CH,),R'®, {CH,) R, S{0),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'4, R'>SNCOR'®
and CONR'™R'®, in which R'® is selected from hydrogen, alkyl, alkenyl, alkynyl,
aryl, alkylaryl, alkoxy, aryloxy, heterocycle, aralkyl, aralkoxy, 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, heterocycle, alkoxy, aryloxy, aralkyl, aralkoxy, cycloalkyl,
cycloalkenyl or cycloatkynyl;
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R® is selected from C{O)R'®, {OAC)CH=CHR'®, CO,R"®,
(CH,),C{O)CH,), R, (CH,}(CH=CH),(CH,),R'®, (CH,),CIONCH =CH)},(CH,) R,
(CH,) {CH = CH),C{O}{CH,},R"®, (CH,},NH{CH =CH),(CH,},R"®, C=N{OH}{CH,)R",
{CH,},{CH = CH),NHICH,) ,R"®, (CH,) C{IOINH(CH,),R'®, C{OHCH,),NH(CH,) R'®,
(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,),CIOINH{CH,),R'®, CIO{CH ) NH(CH,) R'S,

{CH,) NHICH,),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 artho 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,
pseudoabhlide, alkyl, alkoxy, alkenyl, alkynyl, aryl, aryloxy, heterocycle, aralkyl,
aralkoxy, cycioalkyl, cycloalkenyl, cycloalkynyl, OH, CN, C(OIR?, CO,R?’, SH,
${0),R?' in which n is 0-2, NHOH, NR*2R?', NO,, N,, OR?', R®NCOR?' and
CONR?2R?'; R? is selected from hydrogen, alkyi, alkenyi, alkynyl, aryl, alkylaryl,
heterocycle, aralkyl, alkoxy, aralkoxy, cycloalkyl, cycloalkenyl, cycloalkynvyl,
C{O)R?? and S{0),R? in which nis 0-2; and R?*' and R*® are independently
selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylaryl, heterocycle,
aralkyl, aralkoxy, cycloalkyl, cycloalkenyl or cycloalkynyl; or

(i) any two of R®, R® and R'° form an aryl, aromatic ring,
heteroaromatic ring, carbocyeclic 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 seiected 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 5-
halo-3-loweralkylbenzolblthienyl, 5-halo-3-iloweralkylbenzol[blfuryl, 5-halo-3-
loweralkylbenzo[blpyrrolyl.

In these embodiments, Ar? is, thus, represented by the formulae {IVA
and IVB):
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that can be substituted at any or all positions or is an analog of compounds of

10 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.

15 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"S,
(CH,),NH(CH,),R'?, (CH,),NH(CH,),R®, (CH,){CH =CH),(CH,),R'®,

{CH,),C(OMCH =CH),{CH,)},R™, (CH,){CH=CH),C{O}{CH,) RS,
{CH,),{CH = CH),NH(CH,), R'®, C=N(OH)(CH,},R'®, (CH,),C{OINH(CH),R"®,

20 C(O){CH,),NHICH,),R", {CH,) NHICH=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,),C{O}NH(CH,},R", or {CH,}R'®, and R'® is phenyl,
the pheny! group is substituted at least two positions, and preferably, at least
one of those positions is ortho.

25 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
loweratkyl

The more preferred compounds provided herein are compounds in which

30 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
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
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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 haloalkyl,
halide, pseudohalide and H, except that R? is not halide or pseudchalide, and in
preferred embodiments is also not higher alkyl.

In preferred embodiments: X is S, O, NR"! 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 hatoalkyl,
most preferably halide; R? is hydrogen, loweralkyl or lower haloalky!.

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

In 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 pheny! group
that is substituted at least two positions, most preferably at least one
substitutent at the ortho position and also 3,4 or 4,5 alkylenedioxy
substituents. In more preferred of these embodiments X is S.

In all embodiments, R’ is preferably halide, H, CH, or C,Hs, and R2is H,
CH,, C,Hs, C,F; or CF;. In yet more preferred embodiments, R' preferably Br, Cl
or CHj; 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[b]thienyl, benzo[b}furyl, 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(O)R'®, CO,R'®, NR'®R"®, SH,
S{0),R'® in which n is 0-2, HNOH, NO,, N,, OR'8, R"®NCOR'® and CONR'®R"®,
Ar? may be further substituted with any of the groups set forth for R%, R® and
R'®, and are preferably selected from among alkyl, alkoxy, alkoxyalkyl, aryl,
alkylaryl, aminoalkyl, arylamino, aryl-substituted amino, and NR''.
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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 ring 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, alkoxy, alkoxyalkyl,
halogen, alkylenedioxy, particularly methylenedioxy, amino, nitro and other such
groups. The alky! substituents are preferably loweralkyl, more preferably
containing 1-3 carbons.

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

Other preferred compounds, which are ET, active, are those in which Ar?
has formula tVB in which R? is aryl or Z-substituted aryl, particularly phenyl, and
2 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 IV, 2- or 3-sulfonamides, particuiarly thiophene sulfonamides. In
certain embodiments provided herein, Ar is a benzo[blthienyl, benzol[blfuryl or
indolyl {benzo[blpyrrolyl} group and the compounds provided herein are prefera-
bly benzolb]thienyl-, benzo[b]furyl- or indolylsulfonamides. Benzolb]thiophene,
benzo[blfuryl and indolyl 2- or 3-sulfonamides are among the compounds
preferred herein. The benzolblthiophene, benzeol[blfuryl and indolyl 2- or 3-sul-
fonamides 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 those of formula Il in which Ar?
is a phenyl-, benzothienyl, benzofuryl or indolyl [benzopyrrolyil group or in which
Ar? is a substituted phenylaminocarbonylthienyl, substituted phenylaminocar-
bonylfuryl, substituted aminocarbonylpyrrolyl group in which there are at least
two substitutents or Ar? is phenylacetylthiophene, phenylacetylfuran, or phenyl-
acetylpyrrole, is an acetoxystyryithiophene, acetoxystyrylfuran or
acetoxystyrylpyrrole.
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The most preferred compounds provided herein have an ICq, for ET,
receptors in the assays exemplified herein less than 0.1 M, more prefereably
less than 0.01 #M, and more preferably less than 0.001 (see, g.q., Table 1 for
representative experimental results), when measured at 4° C, as described in the
Examples. When measured at 24° C, the ICy, concentrations are somewhat
higher (2- to 10-fold; see, Table 1 for some comparative values).

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

in which M is (CH,),C(ONCH,),, (CH,},,C(OINHICH,),, (CH,){CH=CH)(CH,},
{CH,},,.CIOXCH,),NH{CH,),, {CH,){CH =CH)CH,),, C=N(OH)CH,),,
(CH,),,C{ONCH = CH),NH(CH,),, CH{OH}(CH,),, CH(CH,3}C{O)(CH ,},,
CH(CH,)C(ONCH,},,(CH =CHNKCH,},, {CH,),, (CH,},0, C{0)O, in which m,s and ¢
are each independently O to 6, preferably O to 3, more preferably M is
(CH,),,CIO)CH,),, (CH,),,CIOINHICH,),, (CH,},{CH=CH)(CH,),,
{CH,).CION{CH,),NH(CH,),, (CH,},(CH=CH){CH,),, C=N{OH}CH,),,
CH{OH){CH,),, (CH,),, {CH,),0, ClO)O;

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

(il R, R*%, R¥, R* and R* are each independently selected from
among H, OH, NHR®, CONR*R* , NO,, cyano, halide, pseudchalide, alkyl,
alkenyl, alkynyl, aryl, arylalkyl, heteroaryl, alkoxy, alkylamino, alkyithio,
haloalkyl, alkyisulfinyl, alkylsuifonyl, alkaxycarbonyl, alkylcarbonyl, alkenyithio,
alkenylamino, alkenyloxy, alkenyl sulfinyl, alkenyisulfonyl, alkoxycarbonyl,
arylaminocarbonyl, alkylaminocarbonyl, aminocarbonyl, (alkyl-
aminocarbonyl)alkyl, carboxyl, carboxyalkyl, carboxyalkenyl, alkyisulfonylamino-
alkyl, cyanoalkyl, acetyi, acetoxyalkyl, hydroxyalkyl, alkyoxyalkoxy,
hydroxyalkyl,' {acetoxylalkoxy, (h_ydroxy)alkoxy and formyl; or
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(ii) at least two of RY', R*%, R¥, R* and R%, which substitute
adjacent carbons on the ring, together form alkvlenedioxy, alkylenethioxyoxy or
alkylenedithioxy (j,e. —0-{CH,),-0-, —S-(CH,),-0-, —S-({CH,),-S-, where nis 1 to
4, preferably 1 or 2,) which is unsubstituted or substituted by replacing one or
more hydrogens with halide, loweralkyl, loweralkoxy or halo foweralkyl, and the
others of R¥, R%, R%, R* and R* are selected as in (i); and

R and R* are each independently selected from hydrogen, alkyl, alkenyl,
alkynyl, aryi, haloalkyl alkylaryl, heterocycle, arylalkyl, arylalkoxy, alkoxy,
aryloxy, cycloalkyl, cycloalkenyl and cycloalkynyl, and is preferably hydrogen,
loweralkyl, loweralkoxy and lowerhaloalkyl, with the proviso that when M is
{CH,),CIOINH(CH,),, then et least two of R*', R%*, R*, R* and R®® are not
hydrogen.

M is most preferably

AR e

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 aryl 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 at least one additional
position, particularly 4 and 6, or adjacent positions, such as 3,4 or 4,5 when the
subsitutents are linked to form an alkylenedioxy {or analog thereof in which one
or both oxygens is(are) replaced with S.

In all compounds, at least one of R*' and R* is other than hydrogen.

In more preferred compounds, M is C{O)CH,, C(O)NH, —CH=CH—,
CH,CH,C(O){CH),, CH,CHC({O)CH,, and most preferably has formula Vli:

THIS SHEET HAS BEEN
is Sheet Has Been Replaced REPLACED

T
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R:H .
[ ) L w L ge
O P R

RH

in which W is CH, or NH.
M is even more preferably selected from among:

in which R* is preferably hydrogen, aikyl, alkoxy, alkoxyalkyl, haloalkyl, and
more preferably loweralkyi, loweralkoxy, or halo loweralkyl, and is mors
preferably hydrogen or loweralkyl, particutarly methyl or ethyl, and is most
preferably hydrogen.

M is most preferably:

H

I
ﬁ'/\ \“/N\ \"/Q\
o , o and o .

In preferred compounds RY', R¥, R*, R* and R* are selected from (i) or
(i)

{i} R, R%, R%, R* and R* are each independently selected from
loweralkyl, haloloweralkyl, phenyl, alkoxy, loweralkylsulfonylaminoloweralkyl,
cyanoloweralkyl, acetyl, loweralkoxycarbonyl, cyano, OH, acetoxyloweralkyl,
hydroxy lowerallkyl, acetoxy loweralkoxy or loweralkoxycarbonyl; or

(i} R%2 and R* or R* and R form alkylene dioxy, preferably
methylenedioxy, and the others of R%', R*, R, R* and R are selected as in (i).
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In preferred embodiments, R, R, R¥ are other then hydrogen and are

methylenedioxy.

preferably loweralkyl or lower alkoxy, or R*' or R* is other than hydrogen,
preferably loweralkyl or lower alkoxy, and R* and R* or R and R* form

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 activit.es.

TABLE 1

COMPOUND ET, (MY’ ET, (wM)
N-(3,4-dimethyi-5-isoxazolyl)-2- 0.167 16.6
methylbenzo[bithiophene-3-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-2- 0.0486 3.5
methylbenzoiblthiophene-3-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl)-2- 0.0067 5.13
ethylbenzo[blthiophene-3-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-2-n- 0.0182 -1 i
benzylbenzolblthiophene-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
propylbenzolb]thiophene-3-sulfonamide 0.03' 10.7'
N-{4-bromo-3-methyl-5-isoxazolyl)-2-n- 0.024 7.95
propylbenzo[blthiophene-3-suifonamide 0.074' 16.6'
N-(4-bromo-3-methyl-5-isoxazolyl}-2-{4- 0.048' 1.1
ethylbenzyllbenzo{blthiophene-3-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl)-2-[3,4- 0.001520.0014 | 0.324+0.78
{methylenedioxy)benzyllbenzo[blthiophene-3-sulfon- | 0.0074+0.0011 0.939 £0.262"
amide
N-{4-bromo-3-methyl-5-isoxazolyl)-2-(3,4,5- 0.013' 1.2°
trimethoxybenzyl)-benzo[b)-thicphene-3-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl)-2-athyl-5- 1.8920.431"' | 54.322.6'
methylbenzo[b]thiophene-3-sulfonamide
N-(4-chloro-3-methy!-5-isoxazolyl}-2-[{3,4-methy- 0.011+0.0058" | 0.936x0.095'
jenedioxy)benzylibenzo[b]thiophene-3-sulfonamide
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ET, (uM)’
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ET, (uM)"

N-(4-bromo-3-methyl-5-isoxazolyl)-2-(3,4- 0.021£0.017' | 2.94%1.32'
dimethoxybenzyl)benzolbjthiophene-3-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-5-(benzolb]thien- 16' 0.80"
2-ylithiophene-2- sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl)-2-(4- 0.051"* 1.5’
methoxybenzyllbenzo{bjthiophene-3-sulfonamide
N-{4-bromo-3-methyl-5-isoxozolyl)-2-(2- 0.19' 2,2!
mathoxybenzyl}-benzo[blthiophene-3-sulfonamide
N-{3.4-dimethyl-5-isoxazolyl)-2-{4- 0.217 4.7
chlorobenzyl)benzo[b]thiophens-3-sulfonamide
N-{4-chioro-3-methyl-5-isoxazolyl)-2-(4- 0.041"' 1.37
dimethylaminobenzyl) benzolbjthiophene-3-sulfona- 0.014 0.477
mide

N-{4-chloro-3-methyl-5-isoxazolyl}-2- 0.15" 22!
ethylbenzol[blfuran-3-sulfonamide

N-{(4-chloro-3-methyl-5-isoxazoiyl)-2-phenylben- 0.932' 46.8'
zo[blthiophene suifonamide

N-{4-chloro-3-methyl-5-isoxazolyl)-8-methoxy-2- ~ 20t 2.39'
[3.4-{methylenedioxy)benzyllbenzolblthiophane-3-

sulfonamide

N-(4-chloro-5-methyl-3-isoxazolyl}-2-{3,4-(methyl- 0.0055" 0.364'
enedioxylbenzyilbenzo[bithiophene-3-sulfonamide
N-(4-chloro-3-methyl-5-isoxazolyl)-2- 0.631 53.2
methoxycarbonylthiophenea-3-sulfonamide
N-(4-bromo-3-methyl-5-isoxazolyl)-4-(4- 0.962' 0.435"
propyiphenyllthiophene-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- 0.1863 >100
(phenylaminocarbonylithiophene-2-sulfonamide
N-{4-chloro-3-methyi-5-isoxazolyl)-2-[{4-tolyllamino- 0.00116 2.93
carbonyllthiophene-3-sulfonamide 0.0105' 147
N-{4-bromo-3-methyi-5-isoxazolyl)-5-(4- 8.69 0.363
methoxyphenylithiophene-2-sulfonamide 26.3' 2.4
N-{4-bromo-3-methyl-b-isoxazolyl)-5-(3- 3.26 0.776
methoxyphenylithiophene-2-sulfonamide 23.4' 4.7




WO 96/31492

10

156

20

25

30

35

-42-

PCT/US96/04759

|| COMPOUND ET, (uM)° | ET, (M) ﬂ
N-(4-bromo-3-methyl-5-isoxazolyl)-5-{3- 4.49 0.380
thienylithiophene-2-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-3- 0.6561 7.1%
methyithiophene-2-sulfonamide

|
N-{4-bromo-3-methyl-5-isoxazolyl)-3- 0.16 10.77 ,
{phenathylithiophene-2-sulfonamide 0.676' 37.2
N-{4-bromo-3-methyl-5-isoxazolyl)-4- 6.64 3.97
{phensethylithiophene-2-sulfonamide
N-(3,4-dimethyi-5-isoxazolyl}-2-[{4-methyiphenyl)- 0.00336 11.3
aminocarbonyllthiophene-3-sulfonamide l
N-{4-bromo-3-methyl-5-isoxazolyl)-2,5-dimethyl-4- 1.40 ~100
phenyithiophene-3-suifonamide
N-{4-bromo-3-methyl-5-isoxazolyl)-2- 0.188 16.0 l
{{methyl)phenylaminocarbonylithiophene-3-sulfona-
mide
N-{4-bromo-3-methyl-5-isoxazolyl)-2-(a- 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-methyi-5-isoxazolyl}-5- 3.63 0.417
phenylthiophene-2-sulfonamide 36.6' 2.4
N-(4-bromo-3-methyi-5-isoxazolyl)-5-[4- 6.39 0.0835

il {trifluoromethyliphenylithiophene-2-suifonamide 6.31' .282'

!l N.N’-bis{3-{(4-bromo-3-methyi-5- 0.0692 0.290
isoxazolyl)aminosulfonylithien-2-yl} urea 0.295' 1.19¢
N-{4-bromo-3-methyl-5-isoxazolyi}-2- 0.160 44.1
{hydroxymethyl)thiophene-3- sulfonamide 1.55' -
N-{4-bromo-3-methyi-5-isoxazoiyl)-5-(2- 3.46 0.5628
tormyiphenylithiophene-3-suifonamide 12.31" 1.28+0.71'
N,N’-bis{3-(3,4-dimethyl-5- 1.01£1.03 3.7x2.7
isoxazolyl)aminosulfonyl]thien-2-yl}urea 2.7 5.9°
N-(3,4-dimethyl-5-isoxazolyl))-2-{(3- 0.214 5.34
methoxyanilino)methyllthiophene-3- sulfonamide 0.933' 7.7
N-({4-bromo-3-methyi-b-isoxazoiyl)-5-(3- 0.5637 1.07
aminophenylithiophene-2-sulfonamide 1.44° 2.63°
N-{4-bromo-3-methyi-§-isoxazolyl}-5-[3,5- 0.794 12.0
bisttriflouromethyliphenyllthiophene-2-sulfonamide 5.9’ 15.5’
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COMPOUND

| N-{4-bromo-3-methyl-5-isoxazolyl)-5-(3,3-
| dimethylbutyn-1-yi)thiophene-2-sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl)-5-(2- 0.381 1.087
| methoxyphenylithiophene-2- sulfonamide

5 N-{4-bromo-3-methyl-5-isoxazolyl)-5-(2- 0.432 0.313
tolyhthiophene-2-suifonamide

N-(4-bromo-3-methyl-5-isoxazolyl)-2-{(3- 0.062! >100'
carboxyphenyi)aminocarbonyl]thiophene-3-sulfona- ﬁ
mide

carboyxylphenyl)aminocarbonyll-thiophene-3-sulfon-

10 N-(4-bromo-3-methyl-5-isoxazolyl)-2-[2- .21’ 20!
amide

N-{4-bromo-3-methyl-8-isoxazolyl)-2- 0.84' >100"
{aminocarbonyl)thiophene-3-suifonamide

15 N-{4-bromo-3-methyl-8-isoxazolyl)-2-[{5-
dimethylamino-1-naphthylisulfonyl- 0.97° 3.9’
aminocarbonyl)thiophene-3-sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl)-5-(5-methyl-2- 17 0.211 n
thienyl)thiophene-2-sulfonamide

20 N-{(4-bromo-3-methyl-5-isoxazolyl)-2-[{3,4- 0.017' 9.8'
methylenedioxyphenyl)aminocarbonyljthiophene-3-
sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl)-2-[(3,4- 0.0073' 6.0'
methylenedioxy)phenoxycarbonyilthiophene-3-sul-
25 fonamide

N-{4-bromo-3-methyl-5-isoxazolyl}-3-((3,4- 0.50' 79!
maethylenedioxy)phenylithiophene-2-sulfonamide
N-{4-bromo-3-methyl-5-isaxazolyl)-3-[(3.4- 8.1 3.2°
methylenedioxy)benzyllthiophene-2-suifonamide

30 N-{4-bromo-3-methyl-5-isoxazolyl)-3- 1.6" 39!
benzyithiophene-2-suifonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-5-{3- 15' 4.2!
tolylithiophene-2-sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl)-2-[{3,4- 0.27! 2.7
35 methylenedioxy)benzyllthiophene-3-sulfonamide “

N-{4-bromo-3-methyl-5-isoxazolyl)-2-{{3,4- 2.0 15!
methylenedioxy)benzoyl]thiophene-3-sulfonamide
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N-{4-bromo-3-methyl-5-isoxazolyl)-2-{{2-
hydroxyphenyllaminocarbonyl]thiophene-3-sulfona-
mide

0.013'

38’

N-(3,4-dimenthyl-5-isoxazolyl)-2-[3,4-
{methylenedioxy}phenoxycarbonyljthiophene-3-sul-
fonamide

6.1'

> ~50'

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

24

7.7*

N-(4-bromo-3-mathyl-5-isoxazolyl)-2-[(3,4-
methylenedioxy)benzoyllaminocarbonyljthiocphene-3-
sulfonamide

0.089"

37" "

N-(4-chioro-3-methyl-5-isoxazolyl)-2-[3,4-
{methylenedioxy)phenoxycarbony!lthiaphene-3-sul-
fonamide

0.0065'

7.4 tI

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

29’

N-{4-chioro-3-methyl-5-isoxazolyl}-5-{5-ethyithien-2-
yhthiophene-2- sulfonamide

12

N-(4-bromo-3-methyl-5-isoxazolyl)-2-{(3,4-
methylenedioxy)phenylacetyllthiophene-3-sulfona-
mide

0.0091"

5.6"
0.71'
5.5'

N-{4-bromo-3-methyl-5-isoxazolyl)-2-[3,4-
{methylenedioxy)phenoxycarbonylaminojthiophene-
3-sulfonamide

0.087*

5.9'

N-{4-bromo-3-methyl-5-isoxazoiyl)-2-[{(2-chloro-3,4-
methylenedioxy)phenoxymethylithiophene-3-suifon-
amide

13

N-{4-bromo-3-methyl-5-isoxazolyl)-2-[trans-(3,4-
methylenedioxy)cinnamyljthiophene-3-sulfonamide

0.14'

0.76"
1.4’

N-{4-bromo-3-methyl-5-isoxazolyl)-5-(1-naphthyl)-
thiophene-2-sulfonamide

14!

1.4'

N-{4-bromo-3-methyl-5-isoxazolyl)-5-{3-
nitrophenyl)thiophene-2-sulfonamide

26'

4.5'

N-{4-bromo-3-methyl-5-isoxazolyl)-2-[{3,4-
methyienedioxy)phenylureidolthiophene-3-sulfona-
mide

0.57'

N-(4-chioro-3-methyl-5-isoxazolyl}-2-{(3,4-
{methylenedioxy)phenylacetylithiophene-3-sulfona-
mide

0.021°

1.3'
6.5'
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. COMPOUND

N-{4-bromo-3-methyl-5-isoxazolyl)-5-(4- >100! 17
methyoxycarbonyiphenyl)thiophene-2-sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl)-5-(4- > 100! 31!
carboxyphenylithiophene-2-sulfonamide

6 N-{4-bromo-3-methy!-5-isoxazolyl)-5-({4- 28' 8.6'
tolytlaminocarbonyl)thiophene-2-sulfonamide

methyfuranyl)thiophene-2-sulfonamide

N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4- ) 427 12"
{methylenedioxy)benzyloxycarbonyljthiophene-3-sul- .
fonamide

10

N-{4-chlore-3-methyl-5-isoxazolyl)-2-{2-(3,4- 23! 6.2'
methyienedioxyphenyl})ethoxycarbonyl-3-sulfona-
mide

N-{4-chloro-3-methyl-5-isoxazolyl)-2-{[4-(3,4- 20’ > ~100"

methylenedioxybenzyl)piperazin-1-
yllcarbonyl}thiophene-3-sulfonamide

N-(4-chloro-3-methyl-5-isoxazolyl)-2- 147 6.2' n
aminothiophene-3-sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl)-5-(2- 32' 7.57 "

15

N-{4-bromo-3-methyl-5-isoxazolyl)-5- 12! 9.0'

20
. (benzyloxymathylithiophene-2-sulfonamide

| N-(4-chlorc-3-methyl-5-isoxazolyl)-2-{1-cyano-1- 2.1 27
[(3,4-methylenedioxy)phenyl}acetyl}thiophene-3-sul-
fonamide

N-{4-bromo-3-methyl-5-isoxazolyl)-2-{(3,4- 0.21' 9.2'
methylenedioxy) phenethyllthiophene-3-sulfonemide

N-{4-chloro-3-methyl-5-isoxazolyl)-2-[{3- 1.4 60'
dimethylamino)phenoxycarbonyi]thiophene-3-sulfon-
amide

30 N-{4-bromo-3-methyl-5-isoxazolyl)-1-methylindole-2- 7 ~100'
sulfonamide

N-{4-chloro-3-methyl-5-isoxozolyl-2- 0.44' 34
(cyclohexyloxycarbonyl)thiophene-3-sulfonamide

N-{4-chloro-3-methyl-5-isoxazolyl}-2-|8-hydroxy(3,4- 0.063' 16'
35 methylenedioxy)phenylethyilthiophene-3-sulfona-
mide

[N-M—-bromo-s-methyl-s-isoxazolyl)-z-carboxvl-1- 0.59' 104'

25

methylidole-3-sulfonamide
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I
ll COMPOUND | ET, (uM)’ ET, (M)’
N-(4-chloro-3-methyl-5-isoxazolyl)-2-[{4- 1.37* -
axacyclchexylloxycarbonyl]thiophene-3-sulfonamide
N-2-(3,4-(methylenedioxy)phenylacetylithiophene-3- 1.8° 32.5'
sulfonamide h
I
N-{4-chloro-3-methyl-5-isoxazolyh)-{2-[3,4-imethyl- _ _ F
enedioxy)phenyilacetyl}thiophene-3-suilfonamide
oxime
N-(4-chloro-3-methyl-5-isoxazolyl)-2-(4- 31.3' 14.7"
tolyllaminocarbonyl}-1-methylindole-3-sulfonamide P!
N-{4-chloro-3-methyl-5-isoxazolyl)-2-{{4- 0.023' 15!
methoxyphenoxy)carbonyljthiophene-3-sulfonamide
N-(4-bromo-3-methyl-6-isoxazolyl)-1-[3,4-(methyl- 5.29' 18.6'
enedioxy)benzyllindole-2-suifonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-2-[{4- 122! 8.7
methylphenoxy)carbonyljthiophene-3-sulfonamide
N-{4-chloro-3-methyl-5-isoxazolyl)-2-[{4-methoxy- 0.043' 10.17
phenyllacetyllthiophene-3-sulfonamide
N-{4-bromo-3-methyl-6-isoxazolyl)-3-[{4- 1.64' 22.8°
methylphenoxy)maethylithiophene-2-sulfonamide
-{4-bromo-3-methyl-5-isoxazolyl}-2-[{4- 1.2* 15’
methylphenoxy)methyllthiophene-3-sulfonamide
-{4-bromo-3-methyi-5-isoxazolyl)-3-{4-methyl- 0.94' 0.66'
trans-styrylithiophene-2-sulfonamide
N-(4-bromo-3-methyl-5-isoxazolyl)-3-{4-methyl- 0.347' 9.4'
phenethylithiophene-2-sulfonamide
-{4-bromo-3-methyl-5-isoxazolyl)-2-[{4-methyl- 0.198! 9.13’
phenyl)acetyllthiophene-3-sulfonamide h
N-{4-bromo-3-methyl-5-isoxazolyl)-2-[(3- 0.030° 19.1'
methoxyphenyllacetyi]thiophene-3-sulfonamide
N-{4-bromo-3-maethyl-5-isoxazolyl}-3-(4-methyl- 6.1° 2.09'
phenethyl)-5-{4-tolyl)thiophene-2-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-3-(4- 4.69' 1.56"
methylbenzyl)-5-{4-tolyl)thiophene-2-sulfonamide
ﬂ N-{4-bromo-3-methyl-5-isoxazolyl-3-(4-methyl- 6.9' 1.58'

trans-styryl)-5-{4-tolyl)thiophene-2-sulfonamide
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| N-(4-chloro-3-methyl-5-isoxazolyl)-2-[8,8-(ethylene-

dioxy)-3,4-{methylenedioxy)phenethyllthiophene-3-

sulfonamide

N-{4-chloro-3-methyl-5-isoxazolyl}-2-[8-(dimethyl-

amino}-3,4-(methylenedioxy)phenethylthiophene-3-

sulfonamide

N-{4-chloro-3-maethyl-5-isoxazolyl)-2-{a-hydroxy-
[3,4-{methylenedioxy}phenyl]acetyl}thiophene-3-sul-

i fonamide

2.5'

30!

N {4-chloro-3-methyl-5-isoxazolyi}-2-[{5-methyl-3-
isoxazolynamnnocarbonyl]thmphene-3-su!fonam|de

0.056!

92’

N-{4-bromo-3-methyl-5-isoxazoiyl)-2-1{3-hydroxyl-6-
pyridazinylyaminocarbonyilthiophene-3-sulfonamide

0.066'

B81.3'

N-{4-chioro-3-methyi-5-isoxazolyl}2-{{2-acety!-4,5-
(methyienedioxy}phenyllaminocarbonyl}thiophene-3-
sulfonamide

0.010'

31.6'

|

N-(4-bromo-3-methyl-5-isoxazolyl)-3-{[3,4-
{methylenedioxy)phenoxylmethyl}thiophene-2-sul-
fonamide

0.513'

9.6'

N-{4-bromo-3-methyl-5-isoxazolyl)-2-[{4-
methyll{cinnamyll] thiophene-3-sulfonamide

0.2¢'

0.413'

N-{4-chioro-3-methyi-5-isoxazolyl)-2-[{4,5-
dimethoxy-2-methoxycarbonylphenyl)aminocar-
bonyljthiophene-3-sulfonamide

0.565'

N-{4-chloro-3-methyl-5-isoxazolyl)-2-[{2-mathyl-
1,3,4-thiadiazol-5-yl)aminocarbonylithiophene-3-sul-
fonamide

0.13'

N-{4-chloro-3-methyl-5-isoxazolyl)2-{[4,5-
dimethoxy-2,4,5-dimethoxy-2-methoxycar-
bonyliphenyllphenylaminocarbonyl}thiophene-3-suf-
fonamide

3.80'

!

|

N-(4-chloro-3-methyl-5-isoxazolyl} 2-{[2-carboxyl-
4,5-imethylenedioxy)phenyljaminocarbonyl}thio-
phene-3-sulfonamide

1.43'

N-{4-bromo-3-methyl-5-isoxazolyl)}-3-[3,4-
{methylenedioxylphenethyllthiophene-2-sulfonamide

0.236'

18"

|
ﬂ

N-{4-bromo-3-methy!-5-isoxazolyl)-3-[3.4-
{methylenedioxy}-trans-styryl]thiophene-2-sulfona-
mide

0.218'

107
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COMPOUND

N-{4-bromo-3-mathyl-5-isoxazolyl)-2-[{4-methyl)- 0.106' 40.1!
phenethyllthiophene-3-sulfonamide

N-(3,4-dimethyl-5-isoxazolyl)-2-{[2-acetyl-4,5- 0.032! -
{methylenedioxy)phenyllaminocarbonyt}thiophene-3-
5 sulfonamide

-(4-chioro-3-methyl-S-isoxazolyl)-2-[4-methoxy-2- 0.027' 0.14!
methylphenyl)aminocarbonyijthiophene-3-sulfona-
mide

N-{4-chioro-3-methy!-5-isoxazolyl)-2-{{2-cyano-4,5- 0.0039! 12.21
dimethoxyphenyl)aminocarbonyljthiophene-3-sulfon-
amide

N-(3,4-dimethyl-5-isoxazolyl}-2-{4-tolylacetyiphenyl)- 00277 29.2'
thiophene-3-sulfonamide

N-(3,4-dimethyl-5-isoxazolyl)-2-{3,4-{methyiene- 0.02737 12.27
dioxy)phenylacetylithiophene-3-sulfonamide

-(4-chloro-3-methyl-5-isoxazolyl)-2-[{2,4- 0.158" 63.1"
dimethoxyphenyl)aminocarbonyi]thiophene-3-suifon-
amide

N-(4-chloro-3-methyl-5-isoxazolyl)-2-{(3-methyl-6- 0.023 43.7"
pyridyi}aminocarbonyllthiophene-3-suifonamide

-(4-chioro-3-methyl-5-isoxazolyl)-2-[2-hydroxy-4- 006! -
methylphenyl}aminocarbonyljthiophene-3-sulfona-
mide

N-{4-chloro-3-methyl-5-isoxazolyl)-2-{[2-cyano-4,5- 0.0034° 40.4'
25 {methylenedioxy}phenyllaminocarbonyl}thiophene-3-
sulfonamide

N-{4-chloro-3-methyl-5-isoxazolyl)-2-{2-methy|-4,5- 0.0030' 3556
{methyienedioxy)phenylaminocarbonyllthiophene-3-
sulfonamide

30 N-{4-chloro-3-methyl-5-isoxazolyl}-2-(2- 0.011"' 61’
carboxamido-4,5-dimethoxyphenylamino-
carbanyl)thiophene-3-sulfonamide

10

15

—_— . . — — ————"————

N-(3,4-dimethyl-5-isoxazolyl)-2-{2,4- 0.0027¢ 17.4'
dimethylphenylacetyl)thiophene-3-sulfonamide

35 N-{4-chloro-3-methyl-5-isoxazolyl)-2-{2,4-dimethyl- 0.0004' 4.8'
phenylacetyl)thiophene-3-suifonamide
N-{4-bromo-3-methyl-5-isoxazolyl)-2-{2,4- 0.0008™"* 3.6°
dimethyiphenylacetyl)thiophene-3-sulfonamide
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N-{4-chloro-3-methyl-5-isoxazolyl)-2-(3,4-
{methylenedioxy)lphenylaminocarbonyl-3-
thiophenesulfonamide

0.0073'

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

0.0032'

9?

N-{4-chloro-3-methyl-5-isoxazolyl)-2-(3,4-
(methylenedioxy)-6-(2-acetoxyethyl}phenylamino-
carbonyl]thiophene-3-sulfonamide

0.0045'

N-(4-chioro-3-methyl-5-isoxazolyl)-2-{3,4-
(methylenedioxy)-6-{2-hydroxyethyl|)phenyl-
aminocarbonylithiophene-3-sulfonamide

0.0056"'

N-{4-chloro-3-methyl-5-isoxazolyl)-2-({3,5-dimethyl-
phenylacetyl)thiophene-3-sulfonamide

0.045'

N-(4-chicro-3-methyl-5-isoxazolyl)-2-(2,5-
dimethylphenylacetylithiophene-3-sulfonamide

0.007'

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

0.0068'

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

|| phenylaminocarbonyl-3-thiophenesulfonamide

0.0038*

25"

N-{4-chioro-3-methyl-6-isoxazolyl)-2-[2-hyroxyproyl-
4.,5-(methylenedioxylphenylaminocarbonyl]-
thiophene-3-sulfonamide

0.0073'

8.3’

N-{4-bromo-3-methyl-5-isoxazolyl}-3-[2-methyl-4,5-
{methylenedioxy}cinnamyllthiophene-2-sulfonamide

~0.1""

~6'n-

N-{4-bromo-3-methyl-56-isoxazoiy}-3-[2-methyl-4,5-
{methylenedioxy)phenethyllthiophene-2-sulfonamide

~0.1""

~5'o¢

N-{4-bromo-3-maethyl-5-isoxazolyl)-3-{[2-propyl-4,5-
{methylenedioxy}phenoxylmethyl}thiophene-2-
sulfonamide

~0.2"™"

~1.5""

N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-
(methylenedioxy)-6-(2-acetoxyethoxy)lphenylamino-
carbonyl]thiophene-3-sulfonamide

~0.02""

~-18'

N-(4-chloro-3-methyl-5-isoxazolyl)-2-13,4-
{methylenedioxy)-6-(2-hydroxyethoxy)phenyl-
aminocarbonyllthiophene-3-sulfonamide

~0.01*"

-~-18'
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N-{4-chioro-3-methyl-5-isoxazolyl}-2-[2-cyano-4,5-
{methylenedioxy)phenylacetyilthiophene-3-
sulfonamide

~0.3"*

~0.7'

N-{4-chloro-3-methyl-5-isoxazolyl)-2-{2-
[{dimethylamino)carbonylmethyl}-4,5-imsthylene-
dioxy)phenylaminocarbonyl}thiophene-3-
sulfonamide

0.009'

13.8’

|

N-{4-chloro-3-methyl-5-isoxazolyl)-2-[2-methy!-4,5-
(methylenedioxy)phenyihydroxyimino]thiophsne-3-
sulfonamide

0.794'

6.49'

N-(4-bromo-3-methyi-5-isoxazolyl)-2-[2-methyi-4,5-
{methylenedioxy}phenethyllthiophene-3-sulfonamide

0.0619'

8.90'

N-{4-bromo-3-methyl-5-isoxazolyl}-3-[2-
{hydroxymethyl)-4,5-
{methylenedioxy)cinnamylithiophene-2-sulfonamide

0.0795°'

3.24°

H

N-{4-bromo-3-methyl-5-isoxazolyl}-3-{2-[(tetrahydro-
4H-pyran-2-ylxoy)methyl)-4,5-
{methylenedioxy)cinnamyl}thiophene-2-sulfonamide

0.0967'

4.14

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

0.1006'

4.30'

N-{4-bromo-3-methyi-5-isoxazoiyl}-3-(2,4-
dimethylcinnamyl)thiophene-2-sulfonamide

0.180'

297"

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

0.166'

2.97'

N-{4-bromo-3-methyl-5-isoxazolyl}-3-{(2,4-
dimethylphenoxy)methyijthiophene-2-sulfonamide

0.346"

7.45'

N-{4-bromo-3-methyl-5-isoxazolyl}-2-[(2,4-
dimethyiphenoxy}methyl]thiophene-3-sulfonamide

0.308'

4.48'

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

28.1*

60.6'

N-{4-chioro-3-methyl-5-isoxazolyl)-2-[5-acetoxy-2-
methyi-4,5-(methylenedioxy)styryljthiophene-3-
sulfonamide

0.00544

3.74'

N-{4-chioro-3-methyl-5-isoxazolyl)-2-[(2,3.4-
trimethoxy-6-cyano)phenylaminocarbonyljthiophene-
3-sulfonamide

0.000169'

12.57

N-{4-chioro-3-methyl-5-isoxazolyl}-2-{2-
{cyano)phenyllbenzo[b]thiophene-3-sulfonamide

6.33'

8.82'
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ET, My
i N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-(methyl- 0.550' 52.6' Il
enedioxy)phenylilbenzolblthiophene-3-sulfonamide
N-{4-bromo-3-methyi-5-isoxazolyi)-3-(2- 0.324' 55.1"
i tolylithiophene-2-sulfanamide
N-{4-bromo-3-methyl-5-isoxazoly(}-3-{3- 0.832' 21.2°
tolylythiophene-2-suifonamide
N-(4-bromo-3-methyl-5-isoxazolyl)-3-(2- 0.302' 31% @100’
tolylithiophene-2-sulfonamide i
N-{4-bromo-3-methyl-5-isoxazolyi)-3-{3- 0.334' e
methoxyphenyl}thiophene-2-sulfonamide
N-(4-bromo-3-methyl-5-isoxazolyl}-3-({3- 1.32' 56.3°
methoxyphenyiithiophene-2-sulfonamide
N-{4-bromo-3-methy!-5-isoxazolyl)-3-{2- 1.71° 59.1'
methoxyphenyl)thiophene-2-sulfonamide
N-(4-bromo-3-methyl-B-isoxazolyl}-3-(4- 0.184 43.97
ethyiphenylithiophene-2-sulfonamide
N-(4-bromo-3-methyl-5-isoxazolyl}-3-{4- 0.0873 8.48'
propylphenvl)thlophene-2—suIfonamlde
N-{4-bromo-3-methyl-5-isoxazolyl)-3-(4-iso- 0.218 . 28.3'
propyIpheny|)th|ophene~2-sulfonamlde
N-{4-bromo-3-methyl-5-isoxazolyl)-3-{4- 0.160 8.11°
butylphenyl)thiophene-2-sulfonamide
N-{3,4-dimethyl-5-isoxazolyl)-2-[2-methy!-4,5- 0.00328"' 34.3'
{methyienedioxylphenylacetyiithiophene-3-
sulfonamide
N-(4-chloro-3-methyl-5-isoxazolyl)-2-{2,4,6- 0.000826' 8.27°
trimethylphenylaminocarbonylithiophene-3-
sulfonamide
N-{4-chloro-3-methyi-5-isoxazolyl}-2-(2,4,6-tri- 0.000238" | 3.82'
methylphenylacetylithiophene-3-sulfonamide
N-(4-chloro-5-methyl-3-isoxazolyl}-2-[2-methyl-4,5- 0.000625" 3.69
{methylenadioxy)phenyiacetyljthiophene-3-
sulfonamide
N-(4-bromo-3-methyl-5-isoxazolyl)-2-{2-mathyl|-4,5- 0.0804' 3.28'
{methylenadioxylcinnamyl}thiophene-3-sulfonamide
| N-t4-bromo-3-methyt-5-isoxazolyl)-2-(2,4- 0.0555' | 3.48'
| dimethylphenethylithiophene-3-sulfonamide




WO 96/31492

10

16

20

25

30

35

-52-

PCT/US96/04759

ET, N’ ET, WMy’
| N-(4-chioro-3-methyl-5-isoxazolyl)-2-[{4- 0.000266' 9.78*
| methoxycarbonyi-2,6-dimethyl)-
phenylaminocarbonyi]thiophene-3-sulfonamide
N-{4-chloro-3-methyl-6-isoxazolyl)-2- 4.41° 31%@100'
{phenoxycarbonyl)thiophene-3-sulfonamide
I N-(4-bromo-3-methyl-5-isoxazolyl)-2- 2.71° 20%@100'
(phenoxycarbonyl)thiophene-3-sulfonamide
N-{3,4-dimethyl-5-isoxazolyl)-2-{[3,4- 3.61' 30%@120'
{methylenedioxy)phenoxylcarbonyi}thiophene-3-
suifonamide
N-{4-bromo-3-methy|-8-isoxazolyl}-2-[{2- 0.684' 105!
methylphenoxy}carbonyllthiophene-3-sulfonamide
-{4-bromo-3-methyl-5-isoxazolyl)-2-[{3- 1.201 11!
methylphenoxyicarbonyllthiophene-3-sulfonamide
-(4-bromo-3-methy!-5-isoxazolyh-2-[(2,4- 0.2917 43.2!
dimethylphenoxylcarbonyl]jthiophene-3-sulfonamide
-{4-bromo-3-methyl-5-isoxazolyl)-2-[{2- 0.761' 29% @100
methoxylphenoxylcarbonyl]thiophene-3-sulfonamide
N-(4-bromo-3-methy|-5-isoxazolyl)-2-[(3- 0.78" 90!
methoxylphenoxy)carbonyl]thiophene-3-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-2-[{4- 1.73' 111
methoxylphenoxyicarbonyl]thiophene-3-sulfonamide
N-{3,4-dimethyl-5-isoxazolyl)-2-[{4- '0.324 68.5"
methoxylphenoxy)carbonyllthiophene-3-sulfonamide
-(3,4-dimethyl-5-isoxazolyl)-2-((4- 0.324' 68.5'
methylphenoxy}carbonylilthiophene-3-sulfonamide
-{4-chioro-3-methyl-5-isoxazolyl}-2-[{4- 2.52' 19% @100
methylphenoxy)carbonylithiophene-3-sulfonamide
N-({4-chloro-3-methyl-5-isoxazolyl}-2-[(2,4- 3.22° 43%@100" ||
dimethylphenoxy)carbonyljthiophene-3-sulfonamide
N-(3,4-dimethyi-5-isoxazolyl)-2-{{2,4- 0.648" 68.5'
dimethylphenoxy)carbonyllthiophene-3-suifonamide
N-{4-bromo-3-methyi-5-isoxazolyl)-2-{[2-propyl-4,5- 0.274' 21%@100'
{methylenedioxy)phenoxylcarbonyl}thiophene-3-
sulfonamide
N-{4-chloro-3-methyl-5-isoxazolyl}-2-{3- 0.138° 11.9'

methoxycarbonyl-2,4,6-trimethylphenylamino-
carbonyl)thiophene-3-suifonamide
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N-(4-bromo-3-methyi-5-isoxazolyl)-3-(2,4- 0.1002' 80.3'
dimethylphenylithiophene-2-sulfonamide
N-{3,4-dimethyl-5-isoxazolyl})-2- 2.85' 31%'

| (phenoxycarbonylithiophene-3-sulfonamide

5 HN-(4-bromo-3-methyl-5-lsoxazolyl)-3-(4-1'30-
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butylphenylithiophene-2-sulfonamide

0.0823' 2.76'

N-{4-bromo-3-methyl-5-isoxazolyl)-3-{4-iso-
| pentylphenylithiophene-2-sulfonamide

0.155* 3.31!

N-{4-bromo-3-methyl-5-isoxazolyl)-3-[(2,4,6-
trimethylphenoxyimethylilthiophene-2-suifonamide

0.0457' 4.68'

N-{4-bromo-3-methyi-5-isoxazolyl)-2-[({2,4,6-
trimethyiphenoxy)methyllthiophene-3-sulfonamide

0.0562' 3.39'

N-{4-bromo-3-methyl-5-isoxazolyl)-3-(2,4,6-
trimethylcinnamyl)thiophene-2-sulfonamide

0.0490' 1.86'

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

-{4-bromo-3-methyi-B-isoxazolyl)-3-{4-iso-butyl-2-
methylphenyiithiophene-2-sulfonamide

—

N-{4-bromo-3-methyl-5-isoxazolyl}-3-(4-iso-pentyl-2-
maethyiphenyl)thiophene-2-sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl}-2-{I3,4-
(methylenedioxy)phenoxylmethyl}thiophene-3-
sulfonamide

0.302' 6.61'

N-{4-bromo-3-methyl-5-isoxazolyl}-2-{[4,5-
{methylenedioxy)-2-propylphenoxylmethyl}thio-
phene-3-sulfonamide

0.107° 0.407'

0.0468' 3.63'
0.0468' 1.66'
0.107! 2.40'

N-(4-bromo-3-methyl-5-isoxazoly(})-2-{2,4,6-
trimethyiphenethyllthiophene-3-guifonamide

0.0417* 1.23'

N-{4-bromo-3-methyl-5-isoxazoly!}-3-{2,4,6- 0.065! 1.82'
trimethyiphenethyl)thiophene-2-sulfonamide |
N-{3,4-dimethyl-5-isoxazolyl)-2-[(2,4,6- 0.537' 8%@100°
trimethyiphenoxy)carbony!ithiophene-3-sulfonamide
N-{4-chioro-3-methyl-5-isoxazolyl)-2-[{2,4,6- 0.0776' 30.2°

trimethylphenoxy)carbonyllthiophene-3-sulfonamide

| N-{4-bromo-3-methyl-5-isoxazolyl)-2-1{2,4,6-

| trimethylphenoxy)carbonyllthiophene-3-sulfonamide
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» results are generally the average aof 2 to 5 experiments

. praliminary results or resuits 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 4/M

%= % inhibition & 100 uM

It is understood that 4-bromo or 4-chloro groups can be replaced by other
4-halo substituents or other suitable substituents for R', such as alkyl.

2. Ar? is a substituted 4-biphenyl group

Compounds of formulae | in which Ar' is N-{5-isoxazolyl} or N-(3-
isoxazolyl) in which Ar? is selected from biphenyl derivatives. These compounds
can be represented by the following formulae (Vil):

R“
R R: R R
il N Sorﬂj::f
o~ A N

in which R* and R'? are each independently selected from H, OH, OHNH, NH,,
NO,, halide, pseudohalide, alkyl, alkenyl, alkynyl, aryl, arylalkyl, heterolaryl,

SO

-2

R"

alkoxy, alkylamino, dialkylaming, alkyithio, haloalkoxy, haloalkyl, alkylsufinyl,
alkylsuilfonyi, aryloxy, arylamino, arylthio, arylsufinyl, arylsulfonyl, haloalky!,
haloaryl, alkoxycarbonyl, carbonyl, 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 preferabiy each selected from from
H, loweralkyl, haloalky!l and halide. Again, it is understood that Ar may be
substituted with more than one substituent, each of which is selected
independently from the selections set forth for R2® and R'?, and R? and R’ are as

defined above.
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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 2-position.

In more preferred embodiments, R' is halide or methyl or higher {(C,-C,;)
alkyl. R' is selected from halide, CH,, C,H;, CF; C,F;, n-C4H, 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;

in more preferred embodiments, R’ is C} or Br, or if greater ET, activity is
preferred a higher afkyl (CoH,, to C,3H,;; R? is selected from H, CH,, C,Hs, CF,,
C,Fs. n-C,H,, eyclo-C;H,, nC,3H,, and nC,H,, In yet more preferred
embodiments, R' is Br, Cl or CgH,, to C,3H,,; R? is H, CH,, C,H;, or CF; .

The biphenyl compounds praovided herein are generally ET, active or ET,
selective (see, g.0., 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 ETg
receptors, compared to corresponding sulfonamides in which the substituent at
the 4 position in the isoxazoly! is other than halo, such as alkyl. For example:
the IC,, of N-{3,4-dimethyl-5-isoxazolyl}-2-biphenylsulfonamide for ET, receptors
is about 0.008 M, whereas, the I1C,, of N-{4-bromo-3-methyl-5-isoxazolyl)-2-
biphenylsulfonamide is about 0.0016 4M (see, Table below)}; and (3) the IC,, of
N-(3,4-dimethyl-6-isoxazolyl)-3-biphenylsulfonamide for ET, receptors is about
3.48 4M; whereas, the IC,, of N-(4-bromo-3-methyl-5-isoxazolyl)-3-biphenylsul-
fonamide for ET, receptors is about 0.76 M and the ICg, of N-(4-chloro-3-
methyl-5-isoxazolyl)-3-biphenylsulfonamide for ET, receptors is about 0.793 uM
{see, Table below).
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Exemplary biphenyl suifonamides are the following and those set forth in

Table 2, and inciuds, but are not limited to:

PCT/US96/04759

N-{3-methyl-5-isoxazolyl)-4'-methylpheny!-4-biphenylsulfonamide, N-{4-bromo-3-

methyl-5-isoxazolyll-4’-methylphenyl-4-biphenylsulfonamide, N-(4-chloro-3-

methyl-5-isoxazolyl)-4’-methyliphenyl-4-biphenyisuifonamide, (3-methyl-5-

isoxazolyl)-4’-trifluorbphenyl-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-biphenyisulfonamide, (4-bromo-3-methyi-6-isoxazolyl}-3"-

methoxyphenyl-4-biphenylsulfonamide, (4-bromo-3-methyi-5-isoxazolyl}-2’-

methoxyphenyl-4-biphenylsulfonamide, N-{4-bromo-3-methyl-5-isoxazolyl}-3’,4'-

methylenedioxyphenyl-4-biphenylsulfonamide and {4-bromo-3-methyl-5-

isoxazolyl)-3’-methyliphenyl-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, (#M)° ET, (uM)*
N-{4-bromo-3-methy!-5-isoxazolyl)-4-biphenylsul- 3.3 ~0.17
fonamide 49' 1.23'
N-{4-bromo-5-methyl-3-isoxazolyl}-4-biphenylisul- 6412 0.29+£0.02
fonamide 49! 1.781
N-{4-chloro-3-methyl-5-isoxazolyl}-4-biphenylsui- 4.93+£3 0.29£0.1
fonamide i
N-{3,4-dimethyl-5-isoxazolyl)-4- 9.9x14 0.77+£0.32
biphenyisufonamide 6.3' 0.15'
N-({4-chloro-5-methy|-3-isoxazolyl)-4-biphenylsui- 3.7 0.23+0.01
fonamide 18.6' 1.29°
N-{4-Methyl-3-trifluoromethyi-5-isoxazolyl)-4- 19.0 1.7
biphenyisulfonamide -- 5.62'
N-{4-Tridecyl-3-trifluoromethyl-5-isoxazoiyl)-4- 34.0+9 0.99%0.2
biphenylsulfonamide 33.0' 0.95°'
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ET. )’

|

N-{3.4-dimethyl-b-isoxazolyl)-2-biphenylsulfon- 0.0083+0.0014 12.8
amide
N-{4-bromo-3-methyl-6-isoxazolyl}-2-biphenylisul- 0.00127°° 8.54"
fonamide
N-{4-chloro-3-methyl-5-isoxazolyl}-2-biphenisulfon- | 0.00123"* ~14"
amide
N-(3,4-dimethyl-5-isoxazolyl}-3-biphenylsulfon- >0.037° 3.48"
amide

| N-{4-bromo-3-methyl-5-isoxazolyl)-3-biphenylsul- ~0.03"" 0.76""
fonamide
N-({4-chloro-3-methyl-5-isoxazolyl}-3-biphenylsul- >0.03" 0.793"
fonamide
N-{4-bromo-3-methyi-5-isoxazolyl)-4'- 14.53+9.6 0.046+:0.044
methylphenyl-4-biphenyisulfonamide 22.17+£3.77' | 0.168+0.0032"
N-{4-bromo-3-methyl-5-isoxazolyl}-4'- 54%0.3 0.083+0.02
trifluorophenyl-4-biphenylsuifonamide 25.9+13.7' | 0.71 £0.43!
N-{4-bromo-3-methyl-5-isoxazolyl)-4'- 14.7+5.6 1.15+0.44
methoxyphenyl-4-biphenylsulfonamide 121.5+2.12° 3.94+0.89*
N-{4-bromo-3-methyl-5-isoxazolyl}-3'- 4.97+3.4 0.66+£0.25 II
methoxyphenyl-4-biphenyisulfonamide 182.6+7.14" 2.08:+0.23'
N-{4-bromo-3-methyl-5-isoxazolyl}-2’- 3.3+3.5 0.41+£0.14
methoxyphenyl-4-biphenylsulfonamide
N-{4-bromo-3-methyl-5-isoxazoly!}-3°,4°- 38.2+4.95' 3.0x0.78*
methylenedioxyphenyl-4-biphenylsulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl)-3'- - -
methylphenyl-4-biphenyisulfonamide

—— 1

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

** preliminary results

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

which, referring to formula Vil and at least one substitutent R*? is at the
para position. Preferred substitutents are ioweralkyl, halo loweralky! and

lower alkoxy. Such compounds are ET; active.

The preparation of the above and other compounds that possess

the requisite acitivities are set forth in the Examples.
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B. Preparation of the compounds

The preparation of some of the above and other compounds that
possess the requisite acitivities are set forth in the Examples. Com-
pounds whose synthesis is not explicitly exemplified can be synthesized
by routine modification of one or more methods described in detail in the
Examples by substituting appropriate readily available reagents.

The preparation of the above compounds are described in detail in
the examples. Any such compound or similar compound may be
synthesized according to a method discussed in general below and set
forth in the Examples by selecting appropriate starting materials as
exemplified.

in general, most of the syntheses involve the condensation of a
sulfonyl chloride with an aminoisoxazole in dry pryidine or in
tetrahydrofuran (THF) and sodium hydride. The sulfonyi chorides and
aminoisoxazoles either can be 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 sulfony! chioride in dry pyridine with or without
the catalyst 4-(dimethylamino}pyridine. The N-(3,4-dimethyl-5-
isoxazolyl)sulfonamides and N-(4,5-dimethyl-5-isoxazolyl)sulfonamides
can be prepared from the corresponding aminodimethylisoxazole, such as
5-amino-3,4-dimethylisoxazole. For example, N-{3,4-dimethy}-5-isoxa-
Zolyl)-2-{carbomethoxy)thiophene-3-sulfonamide was prepared from 2-
methoxycarbonylthiophene-3-sulfonyl chloride and 5-amino-3,4-dimethyl-
isoxazole in dry pyridine.

The N-{4-haloisoxazolyl}sulfonamides can be prepared by condensa-

tion of amino-4-haloisoxazole with a sulfonyl chloride in THF with sodium
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hydride as a base. For example, N-(4-bromo-3-methyi-5-isoxazolyl)thio-
phene-2-sulfonamide was prepared from 5-amino-4-bromo-3-methylisoxa-
zole and thiophene-2-sulfony! chloride in THF and sodium hydride. N-(4-
bromo-3-methyl-5-isoxazotyl)-5-{3-isoxazolyl)thiophene-2-sulfonamide

5 was prepared from 5-amino-4-bromo-3-methylisoxazole and 5-(3-isoxa-
2olylithiophene-2-sulphonyl 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

10 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
dissoived in water, acidified and extracted with methylene chloride. The
organic layer is washed and then dried over anhydrous magnesium

16 sulfate, the solvents are evaporated and the residue is purified by
recrystallization using hexanes/ethylacetate to yield pure product.

These sulfonamides also can be prepared from the corresponding
sulfony! chioride and the aminoisoxazole in pyridine with or without a
catalytic amount of 4-dimethylaminopyridine {DMAP). In some cases, the

20 bis-sulfony! compound is obtained as the major or exclusive product. The
bis-sulfonated products can be readily hydrolyzed to the sulfonamide
using aquedus sodium hydroxide and a suitable co-solvent, such as
methanol or tetrahydrofuran, generally at room temperature. For
example:

25 (a) N-{4-bromo-3-methyl-5-isoxazolyl}-2-(N-phenyl-
aminocarbonyljthiophene-3-sulfonamide was prepared from N-(4-bromo-3-
methyl-8-isoxazolyl)-2-carboxylthiophene-3-sulfonamide and aniline and 1-
ethyl-3’-{3-dimethylaminopropyl]lcarbodiimide (EDCI}. N-{4-bromo-3-
methyl-5—isokazolyI)~2—[(4—methoxyphenyl)aminocarbonyl]thiophene-3-sul-
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fonamide was prepared from 4-methoxyaniline, N,N’-diisopropylethy}-
amine and N-{4-bromo-3-methyl-5-isoxazolyl)-2-carboxylthiophene-3-sul-
fonamide. N-{4-bromo-3-methyl-5-isoxazolyl)-2-(benzylaminocarbonyi)-
thiophene-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-carboxylthiophene-3-sulfona-
mide was prepared from N-{4-bromo-3-methyl-5-isoxazolyl}-2-(carbo-
methoxy)thiophene-3-sulfonamide, which was prepared from the conden-
sation of 5-amino-4-bromo-3-methylisoxazole and 2-(carbomethoxyjthio-
phene-3-sulfonyl chioride.

{b) N-{4-bromo-3-methyl-5-isoxazolyl)-1-{4'~isopropyl-
phenyl)pyrrole-2-sulfonamide and N-{4-bromo-3-methyl-5-isoxazolyl)-1-
{4’'-isopropylphenyl}pyrrole-3-sulfonamide were prapared from 5-amino-4-
bromo-3-methylisoxazole and a mixture of 1-{4’-isopropylphenyl}pyrrole-
2-sulfonyl chiloride and 1-(4'-isopropy!phenyl)pyrrole-3-sulfonyl chloride.
These sulfonyl chlorides were prepared from 1-(4'-isoprapylphenyl)pyr-
role-2-sulfonic acid in phosphorus oxychloride and phosphorus penta-
chioride. 1-{4'-isopropylphenyl)pyrrole-2-sulfonic acid was prepared from
1-(4'-isopropylphenyl)pyrrole and chlorosulfonic acid. 1-{4'-isopropyl-
phenyllpyrrocle was prepared from 4-isopropylaniline and 2,5-dimethoxy-
tetrahydrofuran.

Prodrugs and other derivatives of the compounds suitable for
administration to humans may also be designed and prepared by methods
known to those of skill in the art (see, e,g., Nogrady (1985) Medicinal
Chemijstry A Biochemical 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.



WO 96/31492 - PCT/US6/04759

10

15

20

25

30

61-

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 compounds exemplified or described
herein exhibited activity as endothelin antagonists.
C. Evaluation of the bioactivity of the compounds

Standard physiological, pharmacological and biochemical proce-
dures are available for testing the compounds to identify thase 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 endo-
thelin receptors can be used in the methods for isolation of endothelin
receptors and the methods for distinguishing the specificities of endo-
thelin receptors, and are candidates for use in the methods of treating -
endothelin-mediated disorders.

Thus, other preferred compounds of formulas | and ll, in addition to
those specifically identified herein, that are endothelin antagonists or
agonists may be identified using such screening assays.

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.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); Borges et al. {1989) Eur. J. Pharm. 185: 223-230; Filep et al.

(1991) Biochem. Biophys. Res. Commun. 177: 171-1786). In vitro studies
may be corroborated with in vivo studies (see, e.g., U.S. Patent No.
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5,114,918 to Ishikawa et al.; EP A1 0 436 189 to BANYU PHARMACEU-
TICAL CO., LTD. {October 7, 1981)}) and pharmaceutical activity thereby
evaluated. Such assays are described in the Examples herein and include
the ability to compete for binding to ET, and ET, receptors present on
membranes isolated from cell lines that have been genetically engineered
to express either ET, or ET, receptors on their cell surfaces.

The properties of a potential antagonist may be assessed as a func-
tion of its ability to inhibit an endothelin induced activity in vitro using a
particular tissue, such as rat portal vein and aorta as well as rat uterus,
trachea and vas deferens {see e.g., 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 et al. (1990} J. Med. Chem. 33:838-
845, see, also, U.S. Patent No. 5,114,918 to Ishikawa gt 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 aorta {Borges
et al. (1989) "Tissue selectivity of endothelin” Eur. J. Pharmacol. 165:
223-230). To perform the assay, the endothelium is abraded and ring
segments mounted 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
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of the test compound. Other tissues, including heart, skeletal muscie,
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) Reg. Pep. 32: 23-37, Panek et al. {1992)
Biochem. Biophys. Res. Commun. 183: 586-571). For exampie, ETg re-
ceptors 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 ET, receptors.

The binding of compounds or inhibition of binding of endothelin to
ETy 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 cuitured bovine aortic endothelial cellis
(see, e.qg., Filep et al. {1991} Biochem. and Biophys Res. Commun. 177:
171-176). Thus, the relative affinity of the compounds 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
tor 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 effective-
ness may be evaluated (see, e.g9., U.S. Patent No. 5,248,807; U.S.
Patent No. 5,240,910; U.S. Patent No. 5,198,548; U.S. Patent No.
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5,187,1956; 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 gt al. {1993) Kidney International
44:440-444; and Nirei et al, (1993) Life Sciences 52:1869-1874). Com-
pounds 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 endothelin-specific 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 subclasses 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 endothelin to such resins (see,
Schvartz et al. (1990) Endocrinoiogy 126: 3218-3222). The linked
compounds can be those that are specific for ET, or ETg 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 solubilized 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
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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, g.g., Schvartz et al. (1990) Endocrinology
126: 3218-3222).

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 ETg 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 ETg receptors are candidates for use as anti-asthma agents.

D. Formulation and administration of the compositions

Effective concentrations of one or more of the sulfonamide
compounds of formula | or il or pharmaceutically acceptable salts, esters
or other derivatives thereof are mixed with a suitable pharmaceutical
carrier or vehicle. 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 dimethylsulfoxide (DMSO), using
surfactants, such as tween, or dissolution in aqueous sodium

bicarbonate. Derivatives of the compounds, such as salts of the
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compounds or prodrugs of the compounds may also be used in
formulating effective pharmaceutical compositions.

The concentrations or the compounds are effective for delivery of
an amount, upon administration, that ameliorates the symptoms of the
endothelin-mediated disease. Typically, the compositions are formulated
for single dosage administration.

Upon mixing or addition of the sulfonamide compound(s), the
resulting 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 carrier or vehicle. The effective concentration
is sufficient for ameliorating the symptoms of the disease, disorder or
condition treated and may be empirically determined.

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.

The active compounds can be administered by any appropriate
route, for example, orally, parenterally, intravenously, intradermally,
subcutaneously, or topically, in liquid, semi-liquid or solid form aﬁd are
formulated in a manner suitabie for each route of administration.
Preferred modes of administration include oral and parenteral modes of
administration.

The active compound is included in the pharmaceutically
acceptable carrier in an amount sufficient to exert a therapeutically useful
effect in the absence of undesirable side effects on the patient treated.

The therapeutically effective concentration may be determined
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empirically by testing the compounds in known in vitro and jn vivo
systems (see, g.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) 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 in the drug composition will
depend on absorption, inactivation and excretion rates 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.

Typically a therapeutically effective dosage should produce a serum
concentration of active ingredient of from about 0.1 ng/ml to about 50-
100 wg/mi. The pharmaceutical compositions typically should provide a
dosage of from about 0.01 mg to about 2000 mg of compound per kilo-
gram of body weight per day. The active ingredient may be administered
at once, or may be divided into a number of smaller doses to be adminis-~
tered at intervals of time. It is 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 extrapola-
tion from in vivo or in vitro test data. It is to be noted that concentra-
tions 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
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that the concentration ranges set forth herein are exemplary oniy and are
not intended to limit the scope or practice of the claimed compositions.

If oral administration is desired, the compound should 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.

Oral compositions will generally include an inert diluent or an edible
carrier and may be compressed into tablets or enclosed in gelatin
capsules. For the purpose of oral therapeutic administration, the active
compound or compounds can be incorporated with excipients and used in
the form of tablets, capsules or troches. Pharmaceutically compatible
binding agents and adjuvant materials can be included as part of the
compbsition.

The tablets, pills, capsules, troches and the like can contain any of
the following ingredients, or compounds of a similar nature: a binder,
such as microcrystalline cellulose, gum tragacanth and gelatin; an
excipient such as starch and lactose, a disintegrating agent such as, but
not limited to, alginic acid and corn starch; a fubricant such as, but not
limited to, magnesium stearate; a glidant, such as, but not limited to,
colloidal silicon dioxide; a sweetening agent such as sucrose or saccharin;
and a flavoring agent such as peppermint, methyl salicylate, and fruit
flavoring.

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 materiais which
modify the physical form of the dosage unit, for example, coatings of

sugar and othér enteric agents. The compounds can also be administered
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as a component of an elixir, suspension, syrup, wafer, 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.

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 injaction, saline solution,
fixed oil, polyethylene glycol, glycerine, propylene glycol or other
synthetic solvent; antimicrobial agents, such as benzyl aicohol 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 multiple
dose vials made of glass, plastic or other suitable material.

If administered intravenously, suitable carriers include physiological
saline or phosphate buffered saline (PBS), and solutions containing
thickening and solubilizing agents, such as glucose, polyethylene glycol,
and polypropylene glyco!l and mixtures thereof. 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.
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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. Such carriers include controlled release
formulations, such as, but not limited to, implants and microencapsulated
delivery systems, and biodegradable, biocompatible polymers, such as
collagen, sthylene viny! acetate, polyanhydrides, polyglycolic acid,
polyorthoesters, polylactic acid and others. Methods for preparation of
such formulations are known to those skilled in the art.

The compounds may be formulated for local 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 intracisternal or intraspinal application. Such solutions,
particularly those intended for ophthaimic use, may be formulated as
0.01% - 10% isotonic solutions, pH about 5-7, with appropriate salts.
The compounds may be formulated as aeorsols for topical application,
such as by inhalation (see, g.g., 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, particularly asthma).

Finally, the compounds may be packaged as articles of
manufacture containing packaging material, a compound provided herein,
which is effective for antagonizing the effects of endothelin, ameliorating
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 salt thereof is used for antagonizing the effects of
endothelin, treating endothelin-mediated disorders or inhibiting the binding
of an endothelin peptide to an ET receptor.

The following examples are included for illustrative purposes only
and are not intended to limit the scope of the invention.
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EXAMPLE 1

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 ml) was added to a suspension of
sodium hydride (0% dispersion in mineral oil, 80 mg, 2.2 mmol) in dry
THF (1 ml) at O - 5° C. After stirring at O - 5° C for § 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
chloride {200 mg, 1.1 mmol)} dissolved in dry THF (2 ml) 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 mi) to remove the neutral
impurities. The aqueous layer was acidified with concentrated HCI
{(pH 2 - 3) and extracted with methyiene chloride {3 X 10 ml). The
combined organic layers was dried over anhydrous magnesium sulfate
and concentrated under reduced pressure to give N-(4-bromo-3-methyl-5-
isoxazolyl)thiophene-2-sulfonamide. The pure material was obtained by
recrystallization using hexanes/ethyl acetate (110 mg, 34 % vield), m.p.
125 - 127° C.

EXAMPLE 2

N-{4-Bromo-3-methyl-5-isoxazolyl)-5-{3-isoxazolyl)thiophene-2-sulfona-
mide

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, 90 mg, 2.2 mmol} in dry THF {1 ml) at
0 - 5° C. After stirring at 0 - 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-isoxazolyl)thiophene-2-sulphonyl
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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 silowly 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 HCIl, and was
extracted with methylene chloride {3 X 10 ml). The combined organic
layers was dried over anhydrous magnesium sulfate and concentrated
under reduced pressure to give N-{4-bromo-3-methyl-5-isoxazolyl}-5-(5-
isoxazolyl)thiophene-2-sulfonamide. The pure material was obtained by
recrystallization using hexanes/ethyl acetate (160 mg, 41% yield), m.p.
120 - 123° C.
EXAMPLE 3

N-(4-Bromo-3-methyl-5-isoxazolyl)-5-(2-pyridyl)thiophene-2-sulfonamide

N-(4-bromo-3-methyl-5-isoxazolyl)-5-(2-pyridyl)thiophene-2-sulfona-
mide was prepared in the same manner as described in Example 2 from 5-
amino-4-bromo-3-methylisoxazole and 5-(2-pyridylithiophene-2-sulphonyl
chloride in 40% vyield. Purification was achieved by recrystallization from
ethyl acetate to give a crystalline solid, m.p. 186 - 188° C.

EXAMPLE 4

N-(4-Bromo-3-methyl-5-isoxazolyl)-4,5-dibromothiophene-2-sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl)-4,5-dibromothiophene-2-sulfona-
mide was prepared in the same manner as described in Example 2 from 5-
amino-4-bromo-3-methylisoxazole and 4,5-dibromothiophene-2-sulphonyl
chloride in 45% vyield. Purification was achieved by recrystallization from

ethyl acetate/hexanes to give a crystalline solid, m.p. 153 - 155° C.
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EXAMPLE 5

N-{4-Bromo-3-methyl-5-isoxazolyl)-5-chloro-3-methylbenzolb]thiophene-2-
sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl)-5-chloro-3-methylbenzo{b]thio-
phene-2-sulfonamide was prepared in the same manner as described in
Example 2 from 5-amino-4-bromo-3-methylisoxazole and 5-chioro-3-
methylbenzo[Blthiobhene-z-sulphonyl chloride in 18% vyield. Purification
was achieved by recrystallization from ethyl acetate/hexanes to give a
crystalline solid, m.p. 153 - 155° C. '

EXAMPLE 6

N-(4-Bromo-3-methyl-5-isoxazolyl}-5-{4-chlorobenzamidomethyl)thio-
phene-2-sulfonamide

N-{4-Bromo-3-methyl-5-isoxazolyl)-5-(4-chlorobenzamidomethyl)-
thiophene-2-sulfonamide was prepared in the same manner as described
in Example 2 from 5-amino-4-bromo-3-methylisoxazole and 5-(4-chloro-
benzamidomethyl)thiophene-2-sulphonyl chleride in 27% vyield. The crude
product was paésed through a silica gel column using hexanes/ethyl
acetafe as eluent. Purification was effected by recrystallization from
ethyl acetate/hexanes to give a crystalline solid, m.p. 210° C {dec).

EXAMPLE 7

N-{4-Bromo-3-methyl-5-isoxazolyl)-4-{benzensasulfonyljthiophene-2-sulfon-
amide

N-(4-Bromo-3-methyl-5-isoxazolyl)-4-{benzenesulfonyl}thiophene-2-
sulfonamide was prepared in the same manner as described in Example 2
from 5-amino-4-bromo-3-methylisoxazole and 4-benzenesulfonyithio-
phene-2-sulphonyl chloride in 26% vield. Purification was achieved by
recrystallization from ethyl acetate/hexanes to give a crystalline solid,
m.p. 181 - 184° C.
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EXAMPLE 8

N-{4-Bromo-3-methyl-5-isoxazolyl}-4-bromo-5-chloro-thiophene-2-sulfona-
mide

N-{4-Bromo-3-methyl-5-isoxazolyl)-4-bromo-5-chioro-thiophene-2-
sulfonamide was prepared in the same manner as described in Example 2
from 5-amino-4-bromo-3-methylisoxazole and 4-bromo-5-chiorothiophene-
2-sulphonyl chloride in 25% yield. Purification was achieved by
recrystailization from ethyl acetate/hexanes to give a crystalline solid,
m.p. 143 - 145° C.

EXAMPLE 9
N-{4-Bromo-3-methyl-5-isoxazolyl)-2,5-dichlorothiophene-3-sulfonamide

N-{4-Bromo-3-methyl-5-isoxazolyl}-2, 5-dichliorothiophene-3-suifona-
mide was prepared in the same manner as described in Example 2 from 5-
amino-4-bromo-3-methylisoxazole and 2,5-dichiorolthiophene-3-sulphonyl
chloride in 47% yield. Purification was achieved by recrystallization from
ethyl acetate/hexanes to give a crystalline solid, m.p. 135 - 138° C.

EXAMPLE 10
N-{4-Bromo-3-methyl-5-isoxazolyl)-2,5-dimethyithiophene-3-sulfonamide

N-{4-Bromo-3-methyl-5-isoxazolyl)- 2,5-dimethylthiophene-3-sulfon-
amide was prepared in the same manner as described in Example 1 from
5-amino-4-bromo-3-methylisoxazole and 2,5-dimethylthiophene-3-
sulphonyl chloride in 55% vyield. Purification was achieved by
recrystallization from ethyl acetate/hexanes to give a crystalline solid,
m.p. 77 -80° C.

EXAMPLE 11
N-{4-Bromo-3-methyl-5-isaxazolyl}-4,5-dichlorothiophene-2-sulfonamide

N-{4-Bromo-3-methyl-5-isoxazolyl})-4, 5-dichlorothiophene-2-sulfona-
mide was prepared in the same manner as described in Example 1 from 5-
amino-4-bromo-3-methylisoxazole and 4,5-dichlorothiophene-2-sulphonyl
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chioride in 42% vyield. Purification was achieved by recrystallization from
ethyl acetate/hexanes to give a crystalline solid, m.p. 135 - 138° C.
EXAMPLE 12

N-{4-Bromo-3-methyl-5-isoxazolyl)-2,5-dichioro-4-bromothiophene-3-sul-
fonamide

N-{4-Bromo-3-methyl-5-isoxazolyl)-2, 5-dichioro-4-bromothiophene-
3-sulfonamide was prepared in the same manner as described in Example
1 from 5-amino-4-bromo-3-methylisoxazole and 4-bromo-2,5-dichlorothio-
phene-3-sulfonyl chloride in 58% vyield. Purification was achieved by
recrystallization from ethyl acetate/hexanes to give a crystaliine solid,
m.p. 146 - 149° C.

EXAMPLE 13

N-{4-Bromo-3-methyl-5-isoxazolyl}-2-{3-[ 1-methyl-5-(trifluoro-
methyl)pyrazolyll}thiophene-5-sulfonamide

N-(4-Bromo-3-methyl-5-isoxazolyl)-2-{3-{1-methy!-5-(trifluoro-
methyl)pyrazolyll}thiophene-5-sulfonamide was prepared in the same
manner as described in Example 1 from 5-amino-4-bromo-3-methylisoxa-
zole and 2-{3-]1-methyl-5-(trifluoromethyl}pyrazolyll}thiophene-5-
sulphonyl chloride in 30% yield. Purification was achieved by
recrystallization from ethy! acetate/hexanes to give a crystalline solid,
m.p. 121 -123°C.

EXAMPLE 14
N-{4-Bromo-5-methyl-3-isoxazolyl)thiophene-2-sulfonamide

Thiophene-2-sulfonyl chloride (183 mg, 1 mmol) was added to a
solution of 3-amino-4-bromo-5-methylisoxazole (177 mg,1 mmol) in dry
pyridine {0.5 ml). The reaction mixture was stirred at room temperature
for 3 h. Pyridine was removed under reduced pressure and the residue
was partitioned between water and ethyl acetate. The organic layer was
washed with 1N HC! (3 X 10 mi), brine (10 ml) and dried over anhydrous

magnesium sulfate. Evaporation of the solvents left an oily residue which
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was solidified at -20° C and then purified by recrystallization from ethyl
acetate/hexanes, to give the pure product {51 % yield) as a tan solid,
m.p. 156 - 158° C.

EXAMPLE 15

N-(4-Bromo-3-methyl-5-isoxazolyl)-5-(benzenesulfonyl)thiophene-2-sulfon-
amide

N-{4-Bromo-3-methyl-5-isoxazolyl}-5-(benzenesulfonyl}thiophene-2-
sulfonamide was prepared in the same manner as described in Example 2
from &-amino-4-bromo-3-methylisoxazole and 5-benzenesuffonylthio-
phene-2-suifonyl chioride in 59% vyield. Purification was achieved by
recrystallization from ethyl acetate/hexanes to give a crystalline solid,
m.p. 139 - 142° C.

EXAMPLE 16
N-(4-Bromo-3-methyl-b-isoxazolyl)-2-{carbomethoxy)thiophene-3-sulfona-
mide

N-(4-Bromo-3-methyl-5-isoxazolyl)-2-(carbomethoxy)thicphene- 3-
sulfonamide was prepared in the same manner as described in Example 2
from 5-amino-4-bromo-3-methylisoxazole and 2-(carbomethoxy}thio-
phene-3-sulfonyl chloride in 73% vyield. Purification was achieved by
recrystallization from ethyl acetate/hexanes to give a crystalline solid,
m.p. 198 - 200° C.

EXAMPLE 17
N-{4-Bromo-3-methyl-5-isoxazolyl)-2-(carboxyl)thiophene-3-sulfonamide

N-{4-Bromo-3-methyi-5-isoxazolyl)-2-(carbomethoxy)thiophene-3-
sulfonamide (Example 18) {1.5 g, 3.95 mmol) was dissoived in methanol
(10 mil). 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. Methanol was removed under reduced pressure.
The residue was diluted with water and was extracted with ethyl acetate
{2 X 10 ml). The aqueous layer was acidified {pH = 2) with
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concentrated hydrochloric acid and was extracted with ethyl acetate (2 X
60 ml). The combined organic layers was dried over anhydrous
magnesium sulfate and filtered. Removal of the solvent gave N-{4-bromo-
3-methyl-5-isoxazolyl)-2-{carbomethoxy)thiophene-3-sulfonamide {1.2 g,
82% vyield), which was purified by silica gel column chromatography
using ethyl acetate as eluent, m.p. 188 - 184° C.

EXAMPLE 18

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

Aniline {0.093 g, 1 mmol} and 1-ethyi-3’[3-dimethylaminopropyi]-
carbodiimide (EDCI) {(0.191 g, 1Tmmol) were added to N-(4-bromo-3-
methyl-5-isoxazolyl)-2-{carboxyl}thiophene-3-sulfonamide (0.368 g, 1
mmol) that had been suspended in methylene chloride {5 ml) to produce a
clear solution. Stirring was continued for 1 h at ambient temperature.
The reaction mixture was diluted with methyiene chioride (50 ml) and
washed with 3 N hydrochloric acid solution (3 X 50 mi). The combined
organic layers was dried over anhydrous magnesium sulfate and filtered.
Removal of the soivent under reduced pressure gave N-(4-bromo-3-
methyl-5-isoxazolyl)-2-{N-phenylaminocarbonyl)thiophene-3-sulfonamide.
The crude product thus obtained was purified by column chromatography
using ethyl acetate as eluent to yield the product (0.32 g, 72% vyield, |
m.p. 168 - 170° C.

EXAMPLE 19

N-(4-Bromo-3-methyl-5-isoxazolyl) 1-(4’-isopropylphenyl}pyrrole-2-sulfon-
amide and N-(4-bromo-3-methyl-5-isoxazolyl) 1-(4°-
isopropyiphenylipyrrole-3-sulfonamide

A. 1-(4’-isapropylphenyllpyrrole
Glacial acetic acid {100 mi} was added to a mixture of 4-
isopropylaniline (10 mil, 72.4 mmol} and 2,5-dimethoxytetrahydrofuran

(9.6 ml, 72.4 m;'nol) and the resulting mixture was refluxed for 1.5 h.
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The reaction mixture was allowed to cool and acetic acid was removed
under reduced pressure. The resulting brown syrup was dissolved in
ethyl acetate (200 ml} and washed with water {2 X 200 ml). The
organic layer was dried over magnesium sulfate and filtered. Removal of
the solvent gave 1-(4’-isopropylphenyl)pyrrole (13.28 g, 99% vyield) as a
brown syrup.
B. 1-{4’-isopropylphenyl)pyrrole-2-sulfonic acid

Chlorosulfonic acid (1.82 mi, 27.08 mmol) was slowly added to a
solution of 1-{4'-isopropylphenyl)pyrrole {(5.01 g, 27.08 mmol) in
chioroform (100 mi) at 0° C. The resulting solution was stirred at 0° C
for 1 h and for an additional 1 h at room temperature. Chloroform was
removed under reduced pressure. The resultant brown liquid was diluted
with ethyl acetate {200 ml} and washed with 1 N sodium hydroxide. The
aqueous layer was then acidified with concentrated hydrochloric acid
(pH <1} and then extracted with chioroform (2 X 150 ml). The
combined organic layers was dried over magnesium sulfate and was
filtered. Removal of the solvent gave 1-{4'-isopropylphenyl)pyrrole-2-
sulfonic acid as a brown syrup (3 g, 42 % yield).

C. 1-{4’-isopropylphenylipyrrole-2-sulfony! chioride and 1-(4'-iso-
propylphenyl)pyrrole-3-suifonyl chloride

Phosphorus pentachloride {4.7 g, 22.64 mmol) was slowly added
to a solution of 1-(4’-isopropylphenyl)pyrrole-2-sulfonic acid {3 g, 11.32
mmollin phosphorus oxychloride {8.4 ml, 80.57 mmotl}. The resulting
mixture was heated at 70° C for 10 h. The reaction mixture was allowed
to cool to room temperature, then carefully poured on to crushed ice {500
g) and extracted with chioroform (200 mi). The combined organic layers
was dried over anhydrous magnesium sulfate. This was filtered and re-
moval of the solvent vielded a 4:1 mixture of 1-{4’'-isopropylphenyl)-
pyrrole-2-sulfonyl chioride and 1-[4’'-isopropylphenyl)pyrrole-3-sulfonyl
chioride (2.5 g, 78%) as a brown oil.
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D. N-{4-bromo-3-methyl-5-isoxazolyl) 1-(4'-isopropylphenyi}pyrrole-2-
sulfonamide and N-(4-bromo-3-methyl-5-isoxazolyl} 1-(4°-
isopropylphenyl)pyrrole-3-sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl) 1-(4’-isopropyiphenyl)pyrrole-2-
sulfonamide and N-(4-bromo-3-methyl-5-isoxazolyl) 1-(4'-
isopropyiphenyl)pyrrole-3-sulfonamide were prepared in the same manner
as described in Example 2 from 5-amino-4-bromo-3-methylisoxazole and a
mixture of 1-(4’-isopropyiphenyl)pyrrole-2-sulfonyl chioride and 1-(4’-
isopropylphenyl)pyrrole-3-sulfonyl chloride in 85% combined yield. The
mixture was subjected to preparative HPLC to give N-(4-bromo-3-methyl-
5-isoxazolyl) 1-(4'-isopropyiphenyl}pyrrole-2-sulfonamide (retention time
22.85 min, 5% to 95% acetonitrile in water with 0.1% TFA over 30 min
period, C,; analytical column} and N-{4-bromo-3-methyl-5-isoxazolyl) 1-
(4’-isopropylphenyl) pyrrole-3-sulfonamide (retention time 24.56 min, 5%
to 95% acetonitrile in water with 0.1% TFA over 30 min period, C,g
analytical column) as oiis.

EXAMPLE 20
N-(4-Bromo-3-methyl-5-isoxazolyl)-5-bromothiophene-2-sulfonamide

N-{4-Bromo-3-methyl-5-isoxazolyl)-5-bromothiophene-2-sutfona-
mide was prepared in the same manner as described in Example 2 from 5-
amino-4-bromo-3-methylisoxazole and 5-bromothiophene-2-sulfonyl
chloride in 30% vyield. Purification was achieved by recrystallization from
ethyl acetate/hexanes to give a crystalline solid, m.p. 240° C (dec].

EXAMPLE 21

N-{4-Bromo-3-methyl-5-isoxazolyl}-2-[N-(4-methoxyphenyllaminocarbonyl]-
thiophene-3-sulfonamide

4-Methoxyaniline {0.246 g, 2 mmol), bromo-tris-pyrrolidino-
phosphonium hexafluorophosphate (PyBrop) (0.466 g, 1 mmol) and N,N’-
diisopropylethylamine {0.15 ml) were added to N-(4-bromo-3-methyl-5-
isoxazolyl}-2-(carboxyl}thiophene-3-sulfonamide {(0.368 g, 1 mmol}, which



WO 96/31492 PCT/US96/04759

10

15

20

25

30

-80-

had been suspended in methyiene chioride {3 ml}, resulting in a clear
solution. Stirring was continued for 24 h at ambient temperature. The
reaction mixture was diluted with methylene chloride {50 ml) and washed
with 3 N hydrochloric acid solution {3 X 50 ml) followed by 5% sodium
carbonate solution (2 X 50 ml). The combined organic layers was dried
over anhydrous magnesium sulfate and filtered. Removal of the solvent
under reduced pressure gave N-{4-bromo-3-methyl-5-isoxazolyl}-2-[N-{4-
methoxyphenyljaminocarbonyl]thiophene-3-sulfonamide. The crude
product thus obtained was purified by column chromatography using
ethyl acetate as eluent. This was recrystallized from ethyl
acetate/hexanes to give a crystalline solid, m.p. 202 - 205° C
(0.08 g, 17% vyield).

EXAMPLE 22

N-{4-Bromo-3-methyl-5-isoxazolyl}-2-[N-({3-methoxyphenyl)amino-
carbonyl]thiophene-3-sulfonamide

N-{4-Bromo-3-methyi-5-isaxazolyl)-2-[N-(3-methoxyphenyl)ami-
nocarbonyllthiophene-3-sulfonamide was prepared in the same manner as
described in Example 21 from N-{4-bromo-3-methy!-5-isoxazolyl)-2-
{carboxyl)thiophene-3-sulfonamide and 3-methoxyaniline in 23% yield.
The crude product was purified by column chromatography using ethyl
acetate as eluent. This was recrystallized from ethyl acetate/hexanes to
give a crystalline solid, m.p. 200 - 202° C.

EXAMPLE 23

N-(4-Bromo-3-methyl-5-isoxazolyl)-2-[N-(2-methoxyphenyl)laminocar-
bonyllthiophene-3-sulfonamide

N-(4-bromo- 3-methyl-5-isoxazolyl)-2-[N-{2-methoxyphenyl)ami-
nocarbonyllthiophene-3-sulfonamide was prepared in the same manner
as described in Example 21 from N-{4-bromo-3-methyl-b-isoxazolyl})-2-
(carboxylithiophene-3-sulfonamide and 2-methoxyaniline in 26% vyield.

The crude product was purified by column chromatography using ethyt
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acetate as eluent. This was recrystallized from ethyl acetate/hexanes to
give a crystalline solid, m.p. 74 - 80° C.
EXAMPLE 24

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

Benzylamine (0.214 g, 2 mmol), benzotriazole- 1-yl-oxy-tris(di-
methylamino}phosphonium hexafluorophosphate (Bop) (0.442 g, 1 mmol)
and N,N’-diisopropylethylamine (0.15 ml) were added to N-{4-bromo-3-
methyl-5-isoxazolyl)-2-{carboxyl)thiophene-3-sulfonamide {0.368 g, 1
mmol), which had been suspended in methylene chioride {3 ml). The
resultant solution was stirred for 14 h at ambient temperature. This was
diluted with methylene chloride (50 ml) and washed with 3 N
hydrochloric acid {3 X 50 ml) followed by 5% sodium carbonate solution
{2 X'50 ml}. The combined organic layers was dried over anhydrous
magnesium sulfate and filtered. Removal of the solvent under reduced
pressure gave N-(4-bromo-3-methyi-5-isoxazolyl)-2-(N-benzylami-
nocarbonyl)thiophene-3-sulfonamide. The crude product was purified by
column chromatography using ethyl acetate as eluent. Recrystallization
from ethy! acetate/hexanes gave a crystalline solid, m.p. 186 - 190° C
(0.14 g, 30% yield).

EXAMPLE 25

N-(4—Bromo-3-méthyl-5-isoxazolyl)-2-[N-(4-ethylphenyl)aminocarbonyl]-
thiophene-3-sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl)-2-[N-(4-ethylphenyl}aminoca-
rbonyl]thiophene-3-sulfonamide was prepared in the same manner as
described in Example 24 from N-{4-bromo-3-methy!-5-isoxazolyl)- 2-
{carboxyl)thiophene-3-sulfonamide and 4-ethylaniline in 31% vyield. The
crude product was purified by column chromatography using ethyl
acetate as eluent. This was recrystallized from ethy! acetate/hexanes to
give a crystalline solid, m.p. 187 - 190° C.
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EXAMPLE 26

N-{4-Bromo-3-methyl-5-isoxazolyl)-2-[N-{4-biphenyllaminocarbonyi]-
thiophene-3-sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl)-2-[N-{4-biphenyl)aminocarbonyl]-
thiophene-3-sulfonamide compound was prepared in the same manner as
described in Example 24 from N-(4-bromo-3-methyl-5-isoxazolyl)-2-
{carboxyl)thiophene-3-sulfonamide and 4-phenylaniline in 26% vield. The
crude product was purified by column chromatography using ethyl
acetate as eluent. This was recrystallized from ethy! acetate/hexanes to
give a crystalline solid, m.p. 205 - 212° C (dec).
' EXAMPLE 27
N-(3,4-dimethyl-5-isoxazolyl)-2-{(carbomethoxy)thiophene-3-sulfonamide
2-Methoxycarbonylthophene-3-sulfonyl chioride (2.50 g, 10.05
mmol) was added to a solution of 5-amino-3,4-dimethylisoxazole(0.98 g,
8.75 mmol) in dry pyridine (5.0 ml). The reaction mixture was stirred at
room temperature for 16 h. Pyridine was removed under reduced
pressure and the residue was partitioned between water and
dichloromethane. The organic layer was washed with 1 N HCI (2 X 50
mil} and dried over anhydrous magnesium sulfate. Evaporation of the
solvents left an oily residue, which, after purification by column
chromatography over silica gel (1:1 hexanes/ethyl acetate as eluent),
vielded 2.20 mg (65%) of a brown solid. Further purification was
achieved by recrystallization from ethy! acetate/hexanes, giving the pure
product as a white solid, m.p. 113-116° C.
EXAMPLE 28
N-({3,4-dimethyl-5-isoxazalyl)-2-({carboxylithiophene-3-sulfonamide
N-(3,4-dimethyl-5-isoxazolyl)-2-(carboxyl)thiophene-3-suifonamide
was prepared in the same manner as described in Example 17 from N-
{3,4-dimethyl-5-isoxazolyl)-2-{carbomethoxy)thiophene-3-sulfonamide by
basic hydrolysis in 94% vyield. Purification was achieved by
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recrystallization from ethyl acetate/hexanes to give a crystalline solid,
m.p. 202 - 203° C.
EXAMPLE 29

N-{3,4-dimethyl-5-isoxazolyl)-2-(N-phenylaminocarbonyl)thiophene-3-sul-
fonamide

N-(3,4-dimethyl-5-isoxazolyl)-2-(N-phenylaminocarbonyl)thiophene-
3-sulfonamide was prepared in the same manner as described in
Example 18 from N-(3,4-dimethyl-5-isoxazolyl)-2-(carboxyl)thiophene-3-
sulfonamide in 40% vield. Purification was achieved by recrystallization
from ethyl methanol/water to give a crystalline solid, m.p. 176 - 178 C.

EXAMPLE 30

N-{4-Bromo-3-methyl-5-isoxazolyl}-5-(2-thienyl)thiophene-2-sulfonamide
A. 5-bromo-2,2'-bithiophene

N-Bromosuccinimide (NBS, 1.12 g, 6.3 mmol} was added in small
portions to a stirred solution of 1.0 g (6.01 mmol) of 2,2'-bithiophene in
10 mi of glacial acetic acid and 10 ml of chloroform. After stirring for 1
h at room temperature, the mixture was poured into ice-water and
extracted into chloroform (75 ml}). The organic layer was washed with
aqueous sodium bicarbonate solution, water, and then dried over
magnesium sulfate and evaporated. The residue was subjected to flash
chromatography on silica ge!l using hexane to give 1.3 g (88%) of a light
green solid, m.p. 55 - 56° C.
B. 5-Chlorosulfonyl-2,2'-bithiophene

A stirred solution of 5-bromo-2,2’-bithiophene (1.5 g, 6.1 mmol} in
10 ml of dry ether was piaced under an argon atmosphere, cooled to
-78° C and 4.3 ml of a 1.7 M solution of t-butyllithium was added over
20 min. Stirring was continued at this temperature for an additional 20
min. Sulfur dioxide gas was then bubbled in at -78° C until a yellow
precipitate formed. Bubbling of the sulfur dioxide gas was continued for
an additional 3 min and was immediately followed by a dropwise addition
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of N-chlorosuccinimide (NCS, 802 mg, 6.76 mmol) that had been
dissolved in THF. The mixture was warmed to room temperature and
stirring was continued for an additional 1.5 h. The mixture was then
concentrated and the residue dissolved in ether. The organic layer was
washed with water, brine solution and dried over magnesium sulfate.
Evaporation of solvent left a pale yellow solid, which was recrystallized
from hexane to give 700 mg (44%) of a yellow solid, m.p. 63-64° C.

C. N-{4-Bromo-3-methyl-8-isoxazolyl}-5-(2-thienyl)thiophene-2-sulfona-
mide
N-{4-bromo-3-methyl-5-isoxazolyl)-5-(2-thienyl)thiophene-2-suifona-

mide was prepared in the same manner as described in Example 2.
Reaction of 2-chiorosulfonyl-5,2’-bithiophene {300 mg, 1.14 mmol) with
5-amino-4-bromo-3-methylisoxazole (183 mg, 1.03 mmol) yielded, after
flash chromatography using 10% MeOH/CHCI;, 430 mg {94%) of a pale
brown solid, m.p. 210° C.
EXAMPLE 31

N-{4-Bromo-3-methyl-5-isoxazolyllthiophene-3-sulfonamide
A. Thiophene-3-sulfonyl chloride

A stirred solution of 3-bromothiophene (1.5 g, 9.2 mmol) in 10 ml
of dry ether was placed under an argon atmosphere and cooled to
-78° C. Over the course of 20 min, a solution of t-butyllithium (5.6 ml of
a 1.7 M) was added and stirring was continued at this temperature for an
additional 20 min. Sulfur dioxide gas was then bubbled in at -78° C and
the solution was warmed to 0° C, whereupon NCS (1.47 g, 12 mmol) in
8 ml of THF, was added dropwise. After warming to room temperature,
stirring was continued for an additional 1 hour, after which, evaporation
of solvents left 1.55 g of a brown oil. Flash chromatography over silica
gel using hexanes yvielded 1.24 g (74%) of a yellow oil which solidified on
standing to give a yellow crystalline solid, m.p. 38-39° C.
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B. N-{4-Bromo-3-methyl-5-isoxazolyljthiophene-3-sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl)thiophene-3-sulfonamide was
prepared in the same manner as described in Example 2 from thiophene-
3-sulfonyl chloride with 5-amino-4-bromo-3-methylisoxazole in 22% yield.
Purification by column chromatography using 10% MeOH/CHCI, as eluent
gave a pale brown oil.

EXAMPLE 32

N-{3,4-dimethy!-5-isoxazolyl)-5-phenylthiophene-2-sulfonamide
A. N-{3,4-dimethyl-5-isoxazolyl}-B-bromothiophene-2-sulfonamide

A solution of 5-bromothiophene-2-sulfonyl chloride (2.75 g,
10 mmol) and 5-amino-3,4-dimethylisoxazole (1.07 g, 8.57 mmol) in pyri-
dine 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 additionat 1.5 h to drive the reaction to com-
pletion as judged by TLC. The pyridine was removed under reduced pres-
sure and the residue, after extraction into ethyl acetate, was washed with
1 N HCI (2 x 25 ml}, water (1 x 25), brine solution, {1 x 25 ml) and dried
over magnesium suifate. Evaporation of solvent left a viscous brown
gum, which was subjected to flash chromatography. Elution with 3%
methanol hexanes gave 246 mg (10%) of pure sulfonamide.

B. N-{methoxyethoxymethyl)-N-(3,4-dimethyl-5-isoxazolyl}-5-
bromothiophene-2-sulfonamide

N-(3,4-dimethyl-5-isoxazolyl)-5-bromothiophene-2-sulfonamide
(680 mg, 2 mmol) in dry THF {2 ml) 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 oil that was extracted into ethyl acetate,

washed with brine, dried over magnesium sulfate and evaporated. Flash
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chromatography of the residue on silica gel using 10-15% ethylace-
tate/hexanes yieided 480 mg (56%) of a colorless oil.

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

Sodium carbonate {2 ml of a 2 M aqueous solution) followed by
phenyl boronic acid (86 mg, 0.71 mmol) in 2 mi of 95% ethanol were
added to a solution of N-{methoxyethoxymethyl}-N-{3,4-dimethyl-5-
isoxazolyl}-5-bromothiophene-2-sulfonamide {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 refiuxed for 12 h, diluted
with 5 ml 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% ethylacetate/hexanes to afford 123 mg (62%) of the sulfonamide as
a colorless gum.

D. N-(3,4-dimethyl-5-isoxazolyl)-5-phenylthiophene-2-sulfonamide

HCI! (3 ml of a 3 N aqueous solution) was added to a solution of N-
{methoxyethoxymethyl)-N-(3,4-dimethyi-5-isoxazolyl)-5-phenyithiophens-
2-sulfonamide {100 mg, 0.24 mmol) in 3 ml of 95% ethanol and the
resulting mixture was refluxed for 6 h. The mixture was then
concentrated, diluted with 5 mi of water, neutralized with saturated
agqueous sodium bicarbonate solution and acidified to pH 4 using glacial
acetic acid. The mixture was extracted with ethyl acetate (2 x 25 ml)
and the combined organic extract was washed with brine {1 x 5 mi),
dried and evaporated. Flash chromatography of the residue on silica gel
using 2% MeOH/CHCI, and further purification by reverse phase HPLC
yielded 33.4 mg (42%) of the pure sulfonamide as a white powder,

m.p. 176-178° C.
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EXAMPLE 33

N-{4-Bromo-3-methyl-5-isoxazolyl}-5-(4-ethylphenyl)thiophene-2-sulfona-
mide

A. N-(5-bromothiophene-2-sulfonyl}-pyrrole

Sodium hydride {60% oil dispersion, 191 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-sulfonyi chioride (1.0 g, 3.82 mmol} previously
dissolved in tetrahydrofuran (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 ml) was added to magnesium turnings (311 mg, 13 mmol),
which had been suspended in dry sther, 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
soiution was then added to trimethy 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%
aquecus HC! {2 ml) 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
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washed once with water {10 ml), dried and evaporated to produce a
white solid {676 mg, 38% vyield), m.p. 138-140° C.
C. N-[5-{4-ethylphenyl}thiophene-2-sulfonyllpyrrole

N-[5-(4-ethylphenyl)thiophene-2-sulfonyllpyrrole was prepared, in
the same manner as described in Example 32C, from 4-ethyiphenyl-
boronic acid and N-{5-bromothiophenesulfonyl)pyrrole. 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-ethylphenyl)thiophene

A solution of N-[5-{4-ethylphenyl)thiophene-2-sulfonyi]pyrrole (100
mg, 0.32 mmol) and 6 N sodium hydroxide {1 ml} in methanol (1.5 ml)
was refluxed for approximately 6 h. Evaporation of solvents and drying
in vacuo resulted in an oil. Phosphorus oxychloride {258 ml, 2.52 mmol)
and phosphorus pentachloride (131 mg, 0.63 mmol) were added to the
oil 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 (3x25 ml). The
combined organic layers was washed with brine (2x5 ml), dried (MgS0O,)
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 chloride as a pale yellow oil.

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

N-{4-bromo-3-methyl-5-isoxazolyl)-5-(4-ethylphenyl) thiophene-2-
sulfonamide was prepared in the same manner as described in Example 2.
Reaction of 5-chiorosulfonyl-2-(4-ethyiphenyl) 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% vyield), m.p. 172-175° C.
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N-{3,4-dimethyl-5-isoxazolyllbenza[b]thiophene-2-sulfonamide
A. Benzo[blthiophene-2-sulfonyl chioride

Benzolb]thiophene {1.50 g, 11.2 mmol) was stirred at 0° C in
20 ml of THF. t-Butyllithium (1.7 M, 16.8 mmol, 9.9 mi} was slowly
added over a 5 minute period. Fifteen minutes later, SO, was flushed
into the reaction flask and a thick white precepitate formed. The reaction
mixture was stirred for 15 minutes at 0° C and then NCS (1.64 g, 12.3
mmol) was added. The reaction was warmed to 25° C and stirred for 30
min. It was then poured into ethyl acetate {150 ml) and washed with
brine (3x100 mi). The organic phase was dried with MgSO,, filtered and
concentrated to coilect 2.29 g of a brown oil. The brown oil was
subjected to flash chromatography (5% ethyl acetate/hexanes}, which
provided a yellow tan solid {1.39 g, 53% vield).
B. N-{3,4-Dimethyl-5-isoxazolyl)benzo[b]thiophene-2-sulfonamide

3,4-Dimethyl-5-amino-isoxazole {0.224 g, 2.0 mmol) and 50 mg of
DMAP were stirred in 5 ml of pyridine at 256° C. The benzo[b]thiophene-
2-sulfonyl chloride {0.16 g, 2.6 mmol) was added and the dark brown-
yellow reaction mixture was stirred for 18 h at ambient temperature,
poured into 100 ml of ethyl acetate and washed with 2% HCI (3x50 ml).
The organic phase was dried with MgSO,, fiitered and concentrated to
collect 0.61 g of a brown oil/solid. The brown oil/solid was subjected to
flash chromatography {30% ethyl acetate/hexanes) to provide 0.37 g of
light brown solid. This was stirred in 10 ml of methanol and 0.5 g of
NaOH. The methanolic solution was heated for reflux for 1 h, then
cooled to 25° C and the methanol was removed /n vacuo. The resuiting
residue was acidified to pH 1 with 2% HCI {100 ml) and extracted with
ethyl acetate (2x50 ml) The organic phase was dried with MgSO,,
filtered and concentrated to collect 0.225 g of a yellow-orange solid.
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This was recrystallized from CHCly/hexanes to produce a light tan-yellow
solid (0.194 g, 31% yield), m.p. 167-160° C,
EXAMPLE 35

N-(3.4-Dimethyl-5-isoxazolyl}benzolb}furan-2-sulfonamide
A. Benzo[blfuran-2-sulfony! chloride

Benzolb)furan-2-sulfonyl chloride was prepared as in Example 34A
from benzo[bjfuran {1.61 g, 13.6 mmol}, t-BuLi (1.7 M, 17.7 mmol, 10.4
mi) and NCS (2.0 g, 15.0 mmol). Flash chromatography (5% ethyl ace-
tate/hexanes) yielded a brown solid (1.84 g, 62% yield).
B. N-(3,4-Dimethyl-5-isoxazolyl)benzo[b]furan-2-sulfonamide

N-(3,4-Dimethyi-5-isoxazolyl)benzo[b}furan-2-sulfonamide was pre-
pared, in the same manner as described in Example 34B, from 3,4-di-
methyl-5-amino isoxazole (78 mg, 0.70 mmol) and benzol[b}furan-2-sul-
fonyl chioride {0.46 g, 2.1 mmol) Flash chromatography {(30% ethy! ace-
tate/hexanes) provided 0.186 g of a light yellow solid, which was treated
with 31 mg of NaOH in 10 ml of methanol at 25° C for 30 minutes. Re-
crystallization from CHCl,/hexanes yieided a light tan solid {90 mg, 44%
yield}, m.p. 160.5-163° C.

EXAMPLE 36

N-(3,4-dimethyl-5-isoxazolyl)furan-2-sulfonamide
A. Furan-2-sulfonyl chioride

Furan-2-sulfony! chloride was prepared as in Example 34A from
furan (0.96 g, 14.2 mmol), t-BulLi (1.7 M, 17 mmol, 10 ml) and NCS
(2.27 g, 17 mmol) using ether (30 mi) as the solvent. Flash
chromatography {56% ethyl acetate/hexanes} produced a yellow liquid
(1.22 g, 52% vyield).
B. N-(3,4-dimethyl-5-isoxazolyl}furan-2-sulfonamide

N-(3,4-dimethy!-5-isoxazolyl)furan-2-sulfonamide was prepared as
described in Example 34B from 3,4-dimethyl-5-amino isoxazole {0.122 g,
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1.0 mmol}, furan-2-sulfonyl chloride (0.50 g, 3.0 mmol) and NaOH (64
mg). Flash chromatography {50% ethy! acetate/hexanes) yielded 70 mg
of a yellow solid. Recrystallization from CHCl,/hexanes produced an off-
white solid (46 mg, 29% vyield), m.p 107 - 110° C.
EXAMPLE 37

N-{3,4-Dimethyl-5-isoxazolyl)-3-methoxy-2-thiophene sulfonamide
A. 3-methoxy-2-thiophenesuifonyl chloride

Chlorosuifonic acid {CISO,H, 2.31 g, 19.62 mmol} was slowly
added to a solution of 3-methoxythiophene {2.29 g, 19.62 mmol) in
CHCI; (80 mi) at 0° C. The resulting mixture was stirred at 0° C for 30
min. The solvent was evaporated under reduced pressure at room
temperature, the residue was suspended in POCl, (15 mi, 156.96 mmol),
and PCl; (8.2 g, 39.24 mmol) was added siowly. The reaction was
stirred at 60° C for 18 h, then cooled to room temperature and poured
onto crushed ice (200 g}. The aqueous mixture was extracted with
CHCI,; (2x150 ml) and the combined organic layers was dried (MgSO,).
The solid was removed by filtration and the filtrate was concentrated to
give 3-methoxy-2-thiophenesulfonyl chloride as a brown oil {(1.81 g,
43% vyield).
B. N-{3.4-dimethyl-b-isoxazolyl}-3-methoxy-2-thiophene sulfonamide

Sodium hydride {1.02 g, 25.56 mmol, 60% dispersion in mineral
oil) was slowly added to a solution of 3-methoxy-2-thiophenesulfonyl
chioride (1.18 g, 8.52 mmol} and 3,4-dimethyl-5-aminocisoxazole (1.05 g,
9.37 mmol) in THF {20 ml) at room temperature. The resulting mixture
was refluxed for 4 h. THF was removed under reduced pressure. The
residue was dissolved in water {10 mi}, the pH was adjusted to 10 - 11
by adding 5 N sodium hydroxide solution, and was extracted with ethy!
acetate (3 X 10 ml) to remove the neutral impurities. The aqueous layer
was acidified with concentrated HCI {pH 2 - 3} and extracted with
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methylene chloride (3 X 10 ml). The combined organic layers was dried
over anhydrous magnesium sulfate to produce a crude oil. Further
purification by reverse phase HPLC yielded a yellow oil {retention time
14.94 min, 5% to 95% acetonitrile in H,0 with 0.1% TFA over 30 min
period, C,4 analytical column).

EXAMPLE 38

N-{4-Bromo-3-methyl-5-isoxazolyl)-3-phenyl-2-thiophene sulfonamide and
N-{4-bromo-3-methyl-5-isoxazolyl}-4-phenyl-2-thiophene sulfonamide

A. 3-phenyl-2-thiophenesulfonyl chloride and 4-phenyl-2-
thiophenesulfonyl chioride

n-Butyllithium (2.38 M, 17.2 mi, 41.03 mmol} was slowly added to
a solution of 3-phenyithiophene {5.47 g, 34.2 mmol} in Et,0 (25 ml) at
0° C. The ice bath was removed, the mixture was stirred at room
temperature for 2 h, cooled to -30° C {CO,/acetone) and SO, gas was
bubbied through the reaction mixture for 20 min. A solution of NCS
{(6.06 g, 44.5 mmol) in THF (20 ml) was then added. The reaction was
allowed to warm to room temperature and stirred for 16 h. The crude
mixture was filtered, and the solid was washed with Et,0. The combined
orgénic layers was concentrated and the residue was chromatographed
(hexanes/CHCI,) to give 3-phenyl-2-thiophenesulfonyl chloride and 4-
phenyl-2-thiophenesulfonyi chioride as a 1:1 mixture (1.46 g, 16.5%,
while solid).

B. N-(4«Bromo-3-methyl-5-isoxazolyl)-3-phenyl-2-thiophene sulfona-
mide and N-(4-bromo-3-methyl-5-isoxazolyl}-4-phenyl-2-thiophene
sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl)-3-phenyl-2-thiophene sulfona-
mide and N-(4-bromo-3-methyl-5-isoxazolyl)-4-phenyl-2-thiophene suifon-
amide were prepared as described in Example 1. A fraction of the crude
mixture of products was purified by HPLC to give N-(4-bromo-3-methyl-5-
isoxazolyl)-3-phenyl-2-thiophene sulfonamide (light brown solid, retention
time 20.48 min, 5% to 95% acetonitrile in water with 0.1% TFA over 30
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min C,g analytical column, m.p. 105-107° C) and N-{4-bromo-3-methyl-5-
isoxazolyl)-4-phenyl-2-thiophene suifonamide (dull yellow solid, m.p. 108-
110°C, retention time 21.35 min, same conditions).

EXAMPLE 39
4-tert-Butyl-N-(4-bromo-3-methyl-5-isoxazolyl)benzenesulfonamide

A solution of 5-amino-4-bromo-3-methylisoxazole (354 mg, 2.0
mmol) in dry THF {1 ml) was added to a suspension of sodium hydride
(60% dispersion in mineral oil, 188 mg, 4.4 mmol) in dry THF {1 ml) at
0-6° C. After stirring at 0-5° C for 10 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 4-tert-butylbenzenesulfonyl chioride
{612 mg, 2.2 mmol) was added slowly. Stirring was continued for 20
min. at 0-5° C. Excess sodium hydride was decomposed by addition of
methanol {0.4 mi) followed by water (0.5 mi). The mixture was acidified
with hydrochloric acid and extracted with dichloromethane. The extract
was dried over anhydrous magnesium suifate and the solvent was re-
moved under reduced pressure to give a crude product, which was puri-
fied by recrystallization from ethyl acetate/hexanes to give a white solid
in 21% vield, m.p. 170° C (dec.).

EXAMPLE 40
N-(3,4-Dimethyl-5-isoxazolyl)-2-methylbenzolblthiophene-3-sulfonamide
A. 2-Methylbenzolb}thiophene

t-Buli (1.7 M, 26 mmoles, 15 ml) was added to a stirred solution
of benzolb}thiophene {17 mmoles, 2.3 g) and THF (30 ml) at -50°C. The
resulting bright yellow reaction mixture was warmed to -30°C, and
iodomethane {26 mmoles, 1.6 ml) was added. After 10 min. at -30°C,
the solution was warmed to ambient temperature and stirred an additional
30 min., then diluted with ether {100 ml} and washed with brine
{2 x 100 ml). The organic phase was dried {(MgSQO,), filtered and
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concentrated to collect 2.48 g {98%) of 2-methylbenzolblthiophene as a
light yeliow solid.
B. 2-Methylbenzo[b]thiophene-3-sulfonyl chioride

Sulfuryl chloride (9.5 mmoles, 0.76 ml) was added to a stirred
solution of dimethylformamide (DMF; 11.2 mmoles, 0.87 ml) at 0°C, and
the resulting faint yellow solution was stirred for 20 min at 0°C. 2-
Methylbenzo[b]thiophene (6.6 mmoles, 0.83 g) was then added, the reac-
tion mixture was diluted with 2 ml of DMF, and then heated to 85°C.
After 2.5 hrs at 85°C, the brown reaction mixture was cooled to ambient
temperature and added to ice {=100 ml). The agueous phase was
extracted with ethyl acetate (100 ml), and the organic phase was dried
(MgSQ,), filtered and concentrated to collect an orange-brown solid.
Flash chromatography {4% ethyl acetate/hexanes) provided 0.89 g (64%)
of 2-methylbenzo[b]thiophene-3-sulfonyl chloride as a yellow solid.

C. N-{3,4-Dimethyl-5-isoxazolyl)-2-methylbenzo[blthiophene-3-sulfona-
mide

2-Methylbenzo[b]thiophene-3-sulfonyl chloride (1.7 mmoles,
0.41 g) was added to a solution of 3,4-dimethyl-5-aminoisoxazole (0.75
mmoles, 84 mg), 4-dimethylaminopyridine {DMAP; 50 mg) and pyridine
{5 ml) at ambient temperature. After 24 h, the reaction mixture was
diluted with ethyl acetate (50 ml} and washed with 2% HCI (3 x 50 ml).
The organic phase was dried {MgS0,), filtered and concentrated to colliect
a brown-orange solid, which was dissolved in a solution of methanol
{10 ml) and NaOH {60 mg). The solution was stirred 1 h at ambient
temperature, then the methanol was evaporated and the resulting residue
was diluted with 2% HCI (50 ml), and extracted with ethyl acetate
{75 ml). The organic phase was dried (MgS0,), filtered and concentrated
to collect a tan solid. Recrystallization from chioroform and hexanes
resulted in 83 mg (38%) of N-{3,4-dimethyl-5-isoxazolyl)-2-
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methylbenzo[blthiophene-3-sulfonamide as light yellow crystals,
m.p. 174-176°C.
EXAMPLE 41

N-(4-Bromo-3-methyl-5-isoxazolyl)-2-methylbenzo[b]thiophene-3-sulfona-
mide

NaH (60% oil dispersion, 2.5 mmoles, 100 mg) was added to a
solution of 4-bromo-3-methyl-5-aminoisoxazole {1.0 mmoles, 0.177 g).
THF (5 ml) at 0°C was added, and the resulting reaction mixture was
stirred 10 min at 0°C. 2-Methylbenzo[b]thiophene-3-sulfonyl chloride (1.2
mmoles, 0.28 g) was added, and the reaction mixture was stirred for 20
min at 0°C, then warmed to ambient temperature for 1 hr followed by
addition of 2 ml of water. The mixture was diluted with ethyl acetate
(100 ml) and washed with 2% HCI (2 x 50 ml), then brine (60 ml). The
organic phase was dried {(MgSO,), filtered and concentrated. Recrystalli-
zation of the crude reaction mixture resulted in 0.24 g {(63%) of N-(4-
bromo-3-methyl-5-isoxazolyl)-2-methylbenzo[blthiophene-3-sulfonamide
as an off-white solid, m.p. 131-133°C.

EXAMPLE 42

N-{4-Bromo-3-methyl-5-isoxazolyl)-2-ethylbenzol[blthiophene-3-sulfona-
mide

A. 2-Ethylbenzo[b]thiophene

2-Ethylbenzo[blthiophene was prepared by the method of Example
40A with benzo[blthiophene (7.5 mmoles, 1.0 g), t-BuLi (1.7 M, 8.8
mmoles, 5.3 ml), iodoethane {8.9 mmoles, 0.72 mi) and THF {20 ml).
1.2 g {99%) of a yellow liquid was isolated.

B. 2-Ethylbenzolb]thiophene-3-sulfonyl chloride
2-Ethylbenzo[blthiophene-3-sulfonyl chioride compound was
prepared by the method of Example 40B with dimethylformamide (DMF;
13.6 mmoles, 1.1 ml), sulfonyl chloride {11.5 mmoles, 0.93 ml). Flash
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chromatography (2% ethyl acetate/hexanes) provided 1.34 g (76%) of a
light yellow solid.

C. N-{4-bromo-3-methyl-5-isoxazolyl)-2-sethylbenzo[blthiophene-3-sul-
fonamide

N-(4-bromo-3-methyl-B-isoxazolyl)-2-ethylbenzo[b]thiophene-3-sul-
fonamide was prepared by the method of Example 41 with 4-bromo-3-
methyl-5-aminoisoxazole (1.0 mmoles, 0.177 g), NaH (2.5 mmoles,

100 mg), 2-ethylbenzolb]thiophene-3-sulfonyl chloride (1.2 mmoles,

0.31 g} and THF (7 ml). Recrystailization from chioroform and hexanes

provided 0.24 g {60%) of a tan crystalline solid, m.p. 118.5-120°C.
EXAMPLE 43

N-{4-Bromo-3-methyl-5-isoxazolyl)-2-benzylbenzo[blthiophene-3-sulfona-
mide

A. 2-Benzylbenzo[bjthiophene
2-Benzylbenzo[blthiophene was prepared by the method of
Example 40A with benzo[blthiophene (7.5 mmoles, 1.0 g), t-Buli (1.7 M,
11.2 mmoles, 6.6 ml), benzyl bromide (10.2 mmoles, 1.3 ml) and THF
(20 ml). Flash chromatography (hexanes) provided 0.66 g {39%) of a
yellow solid.
B. 2-Benzylbenzolb]thiophene-3-sulfonyl chloride
2-Benzylbenzo[b]thiophene-3-sulfonyl chioride was prepared by the
method of Example 40B with DMF (5.4 mmoles, 0.41 mi), sulfuryl
chloride {4.6 mmoles, 0.37 mi) and 2-benzylbenzo[blthiophene. Flash
chromatography {6% ethyl acetate/hexanes) provided 0.55 g (64%) of a

yellow solid.
C. N-{4-bromo-3-methyl-5-isoxazolyl)-2-benzylbenzo{b]thiophene-3-
sulfonamide

N-(4-bromo-3-methyl-5-isoxazolyl)-2-benzylbenzo[b]thiophene-3-
sulfonamide was prepared by the method of Example 41 with 4-bromo-3-

methyl-5-aminoisoxazole {1.0 mmoles, 0.177 g), NaH (2.5 mmoles,
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100 mg), 2-benzylbenzo[b}thiophene-3-sulfonyl chioride (1.2 mmoles,
0.39 g) and THF {7 ml). Flash chromatography (5%
methanol/chloroform) followed by recrystallization from chioroform and
hexanes provided 0.11 g (249%) of a tan crystalline solid,
m.p. 120-123°C.

EXAMPLE 44

N-{4-Bromo-3-methyl-5-isoxazolyl)-2-butylbenzo[b]thiophene-3-sulfona-
mide

A. 2-Butylbenzo[blthiophene
2-n-Butylbenzo[b]thicphene was prepared by the method of
Example 40A with benzo[blthiophene (7.5 mmoles, 1.0 g}, t-Buli (1.7 M,
9.7 mmoles, 5.7 ml), 1-bromobutane (9.7 mmoles, 1.0 ml} and THF
{20 ml). 0.65 g {46%) of a yellow liquid was isolated.
B. 2-n-Butylbenzo([b]thiophene-3-sulfonyl chioride
2-n-Butylbenzo[bjthiophene-3-suifonyl chloride was prepared by the
method of Example 40B with DMF (6.6 mmoles, 0.51 mi), sulfuryl
chloride (5.6 mmoles, 0.45 ml) and 2-n-butylbenzolb]thiophene (3.3
mmoles, 0.63 g). Flash chromatography (2% ethy! acetate/hexanes)
provided 0.68 g (71%) of an orange solid.

C. N-{4-bromo-3-methyl-5-isoxazoiyl)-2-n-butylbenzolbjthiophene-3-
sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl}-2-n-butylbenzoiblthiophene-3-
sulfonamide was prep'ared by the method of Example 41 with 4-bromo-3-
methyl-5-aminoisoxazole (1.0 mmoles, 0.177 g), NaH (2.5 mmoles,

100 mg), 2-n-butylbenzolbithiophene-3-sulfonyl chloride {1.2 mmoles,
0.35 g) and THF (6 ml). Recrystallization from ethy! acetate and hexanes
provided 0.24 g {56%]) of a yellow solid, m.p. 124.5-126°C.
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EXAMPLE 45

N-(4-Bromo-3-methyl-5-isoxazolyl)-2-n-propylbenzo[blthiophene-3-sulfona-
mide

A. 2-n-propyibenzo[b]thiophene
2-n-Propylbenzolblthiophene was preparad by the method of
Example 40A with benzo[bjthiophene (7.5 mmoles, 1.0 g), t-BuLi (1..7 M,
9.7 mmoles, 5.7 ml), n-bromopropane {9.7 mmoles, 0.88 ml) and THF
{20 ml). 1.11 g (85%) of a light yellow liquid was isolated.
B. 2-propyibenzo[b]thiophene-3-sulfonyl chloride
2-Propylbenzo[b]thiophene-3-sulfonyl chloride was prepared by the
method of Example 40B with DMF {3.6 mmoles, 0.28 ml), sulfuryl
chloride (3.1 mmoles, 0.25 ml} and 2-propylbenzo(blthiophene (1.8
mmoles, 0.32 g}. Flash chromatography (3% ethyl acetate/hexanes}
provided 0.28 g (56%) of a yellow solid.

C. N-(4-bromo-3-methyl-5-isoxazolyl)-2-n-propylbenzo[b]thiophene-3-
sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl)-2-n-propylbenzo[b]thiophene-3-
sulfonamide was prepared by the method of Example 41 with 4-bromo-3-
methyl-5-aminoisoxazole (0.68 mmoles, 0.12 g} NaH (1.7 mmoles,

6.8 mg), 2-n-propylbenzo[blthiophene-3-sulfonyl chloride (0.82 mmoles,

0.23 g) and THF (3 mi). Recrystallization from chloroform and hexanes

provided 0.19 g (67%) of a yellow crystalline solid, m.p. 136-138°C.
EXAMPLE 46

N-{4-Bromo-3-methyl-5-isoxazolyl)-2-i-propylbenzo[b]thiophene-3-sulfona-
mide

A.  2-i-propylbenzolbjthiophene

2-i-Propyibenzo[bjthiophene was prepared by the method of
Example 40A with benzolb]thiophene {7.5 mmoles, 1.0 g}, t-BuLi (1.7 M,
11.2 mmoles, 6.6 mi}, 2-iodopropane {11.2 mmoles, 1.12 mil) and THF
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{20 ml) with stirring at ambient temperature for 24 hrs. It was isolated

as a yellow oil (1.11 g; 85% vyield).

B. 2-i-propylbenzo[b]thiophene-3-sulfonyl chioride
2-i-propylbenzo[b]thiophene-3-sulfonyl chloride compound was

prepared by the method of Example 40B with DMF {5.2 mmoles,

0.40 ml}, using sulfuryl chloride (4.2 mmoles, 0.34 ml) and 2-i-propyl-

benzolb]thiophene (2.1 mmoles, 0.37 g). Flash chromatography {1%

ethyl acetate/hexanes} provided 0.17 g {29%) of a yellow solid.

C. N-(4-bromo-3-methyl-5-isoxazolyl)-2-i-propylbenzo[blthiophene-3-
sulfonamide

N-(4-bromo-3-methyl-5-isoxazolyl)-2-i-propylbenzo[bithiophene-3- -
suifonamide was prepared by the method of Example 41 using 4-bromo-
3-methyl-5-aminoisoxazole {(0.55 mmoies, 9.7 mg), NaH (1.4 mmoles,
5.5 mg), 2-i-propyibenzo[b]thiophene-3-sulfony! chioride {0.60 mmoiles,
0.17 g) and THF (2 ml). Recrystallization from chloroform and hexanes
provided 89 mg (39%) of a tan crystalline solid, m.p. 157.5-159°C.

EXAMPLE 47

N-{4-Bromo-3-methyl-5-isoxazolyl)-2-{4-ethylbenzyl)benzo[b]-thiophene-3-
sulfonamide

A. a-{2-benzo[blthiophene)-4-ethylbenzy! alcohal
a-(2-Benzo[b]thiophene)-4-ethylbenzyl alcohol was prepared by the
method of Example 40A with benzo[b]thiophéne {7.5 mmoles, 1.0 g),
t-BuLi (9.7 mmoies, 1.7 M, 5.7 ml), 4-ethylbenzaidehyde {8.9 mmoles,
1.22 mi) and THF (20 ml). Flash chromatography {10% ethyl
acetate/hexanes) provided 1.79 g (89%) of a yellow solid.
B. 2-(4-ethylbenzyl)benzo[b]thiophene
To a solution of a-(2-benzo[b]thiophene)-4-ethylbenzyl aicohol (4.0
mmoles, 1.1 g), triethylsilane (4.4 mmoles, 0.11 ml) and CH,Cl, (20 ml)
at 0°C was added TFA (8.1 mmoles, 0.62 ml). The solution was stirred
30 min at 0°C, then diluted with ether (100 ml) and washed with sat.
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NaHCO, (100 mi). The organic phase was dried {(MgSO,), filtered and

concentrated. Flash chromatography (2% ethyl acatate/hexanes)

provided 0.69 g (68%) of a white solid.

C. 2-{4-Ethylbenzyl)benzolblthiophene-3-sulfonyl chloride
2-(4-Ethylbenzyl)benzolb]thiophene-3-sulfonyl chloride was

prepared by the method of Example 40B with DMF {5.4 mmoles,

0.42 ml), sulfuryl chioride (4.6 mmoles, 0.37 mi) and 2-{4-

ethylbenzyllbenzo[blthiophene {2.7 mmoles, 0.69 g). Flash

chromatography (2% ethyl acetate/hexanes) provided 0.43 g (45%) of an

orange solid.

D. N-(4-bromo-3-methyi-5-isoxazolyl)-2-{4-ethylbenzyl)benzolb]-
thiophene-3-sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl)-2-{4-ethylbenzyl)benzo[b]-
thiopﬁene—3-sulfonamide was prepared by the method of Example 41
using 4-bromo-3-methyl-5-aminoisoxazole (1.0 mmoles, 0.177 g), NaH
(2.5 mmoles, 100 mg), 2-(4-ethylbenzyllbenzo(blthiophene-3-sulfonyl
chioride {1.2 mmoles, 0.42 g) and THF (6 ml}. Fiash chromatography
{50% ethy! acetate/hexanes) followed by recrystallization from
chioroform and hexanes provided 0.21 g {43%) of a tan solid,

m.p. 128-130°C.
EXAMPLE 48

N-{4-Bromo-3-methyl-5-isoxazolyl)-2-[3.4-(methylenedioxy)benzyl]-
benzo[b]thiophene-3-sulfonamide

A. a-{2-benzo[blthienyl)-3,4-{methylenedioxy}benzyl alcohol
a-(2-Benzo[b]thienyl)-3, 4-(methylenedioxy)benzy! alcohol was
prepared by the method of Example 40A using benzo[blthiophene (7.5
mmoles, 1.0 g), t-BulLi (1.7 M, 9.7 mmoles, 5.7 ml), piperonal (8.9
mmoies, 1.0 g) and THF {20 mi}. Flash chromatography {20% ethyl
acetate/hexanes) provided 1.6 g (74%) of a yellow solid.
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B. 2-[3,4-(methylenedioxy)benzyllbenzo[bjthiophene
2-[3,4-(methylenedioxy)benzyllbenzo[b]thiophene was prepared by

the method of Example 47B using a-(2-benzo[blthienyl)-3,4-{methylene-

dioxy)benzy! aicohol (6.2 mmoles, 1.8 g), triethyisifane (6.8 mmoles,

1.1 mi) CH,CI, (50 ml) and TFA (12.4 mmoles, 0.85 mi}. Recrystalii-

zation from hexanes provided 1.2 g (73%) of a light orange solid.

C. 2-(3,4-(methylenedioxylbenzyllbenzolblthiophene-3-sulfonyl
chiloride

2-{3,4—(methylenedioxy)benzyllbenzd[blthiophene-s-sulfonyl
chloride was prepared by the method of Example 40B using DMF (9.1
mmoles, 0.70 mi), sulfuryl chioride (7.7 mmoles, 0.62 mi) and 2-[3,4-
{(methylenedioxy)benzyl]benzo[blthiophene (4.6 mmoles, 1.2 g). Flash
chromatography {5% ethyl acetate/hexanes) provided 0.71 g (42%) of a
light yellow solid.

D.  N-(4-bromo-3-methyl-5-isoxazolyl)-2-{3,4-{imethylenedioxy)benzyl]-
benzofb]thiophene-3-sulfonamide

N-{4-bromo-3-methyi-5-isoxazoiyi)-2-[3,4-imethylenedioxy}benzyi}-
benzo[blthiophene-3-sulfonamide was prepared by the method of Exam-
ple 41 using 4-bromo-3-methyl-5-aminoisoxazole (1.0 mmoles, 0.177 g},
NaH (2.5 mmoles, 100 mg), 2-[3,4-(methylenedioxy}benzylibenzolb]thio-
phene-3-sulfony! chioride (1.1 mmoles, 0.40 g} and THF (7 ml). Fiash
chromatography (50% ethyl acetate/hexanes) followed by recrystalliza-
tion from chioroform and hexanes provided 0.23 g (45%) of a tan
crystalline solid, m.p. 164-165°C.

EXAMPLE 49
N-{4-Bromo-3-methyl-5-isoxazolyl)benzo-2,1,3-thiadiazole-4-sulfonamide

N-{4-bromo-3-methyl-5-isoxazolylibenzo-2, 1,3-thiadiazole-4-suifon-
amide was prepared from 5-amino-4-bromo-3-methylisoxazole and 2,1,3-
thiadiazole-4-sulfonyl chioride according to the procedures described in

Example 39. The crude product was purified by recrystallization from
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ethyl acetate/hexanes to give a crystalline solid, m.p. 177-179° C,
yield 34%.
EXAMPLE 50

N-{4-Bromo-3-methyl-5-isoxazolyl)- 1-methylindole-2-sulfonamide
A.  2-Methylindole-2-sulfonyl chioride

2-Methylindole-2-suifonyl! chioride was prepared by the method of
Example 34 with 1-methylindole (7.8 mmols, 1.0 ml), t-Buli {1.7 m, 9.4
mmols, 5.5 ml), sulfur dioxide, NCS (8.6 mmols, 1.2 g) and THF {15 mi).
Flash chromatography (2% ethyl acetate/hexanes) provided 0.66 g {36%)
of a yellow solid.
B. N-{4-bromo-3-methyl-5-isoxazolyl)-1-methylindole-2-sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl}-1-methylindole-2-sulfonamide
was prepared by the method of Example 41 with 4-bromo-3-methyl-5-
aminoisoxazole (1.0 mmols, 0.18 g), NaH (2.5 mmols, 60 mg), 1-
methylindole-2-sulfonyl chioride (1.2 mmols, 0.26 g) and THF (7 mi).
Recrystallization from chloroform and hexane provided 0.28 g {77%} of a
brown solid, m.p. 132-134° C.

EXAMPLE 51

N-(3,4-Dimethyl-5-isoxazolyl)-2-dibenzofuransulfonamide
A. 2-Dibenzofuransulfonyl chioride

2-Dibenzofuransulfonic acid {12.8 mmol) was heated at 70° C with
phosphorus oxychioride (1.30 mi, 14.0 mol) for 2 h. Excess phosphorus
oxychloride was removed under reduced pressure. The residue was
decomposed with ice water and extracted with ethyl acetate. The
extract was washed with 5% sodium bicarbonate soiution, dried over
anhydrous magnesium sulfate an& concentrated to yieid 2.9 g crude 2-di-
benzofuransuifonyl chloride. |
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B. N-(3.4-Dimethyl-5-isoxazolyl)-2-dibenzofuransulfonamide

The 2-benzofuransulfonyl chiloride from step {(a) was added to a
solution of 5-amino-3,4-dimethylisoxazole (250 mg, 2.2 mmol) and 4-
{dimethyl)aminopyridine {5 mg) in dry pyridine (2.0 ml). The reaction
mixture was stirred at room temperature for 4 h. Pyridine was removed
under reduced pressure and the residue was partitioned between water
and ethyl acetate. The organic layer was washed with 1N HCI (2 X 25
ml), brine {25 ml} and dried over anhydrous magnesium sulfate.
Evaporation of the solvents left an oily residue that, after purification by
column chromatography over silica gel (1% methanol in chloroform as
eluent), vielded white solid (32% vield). Purification was achieved by
recrystallization from chloroform/hexanes to give a white "cotton-like”
solid, m.p. 173-175° C (dec.).

EXAMPLE 52

N-{4-chloro-3-methyl-5-isoxazolyl)-2-[2-(3,4-methylenedioxy)phenyl]-
ethoxycarbonyl-3-sulfonamide

N-{4-chloro-3-methyl-5-isoxazolyl}-2-[2-{3,4-methylenedioxy)-
phenyllethoxycarbonyl-3-sulfonamide was prepared by the same method
as described in Example 97 with the exception that 2-(3,4-methylene-
dioxylphenylethanol was used instead of sesamol. The final product was
obtained by HPLC purification as a yellowish oil, (500mg, 25% vyield).

EXAMPLE 53
N-(4-Bromo-3-methyl-5-isoxazolyl)-2-phenyithiophene-3-sulfonamide
A. 3-bromo-2-phenyl-thiophene

Tetrakis (triphenylphosphine) palladium {400 mg}, Na,CO; (4 M, 80
ml, 320 mmol) and phenylboric acid {3.81 g, 30.3 mmol) as a solution in
ethanol (80 ml) were sequentially added to a solution of 2,3-
dibromothiophene {7.33 g, 30.3 mmol) in benzene (100 mi). The mixture
was heated at reflux for 12 hours. The aqueous layer of the crude
mixture was removed and the organic layer was diluted with Et,0 (200
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mi), washed with TN NaOH (2 x 150 ml) and was dried (MgS0,), filtered
and the soluent was evaporated. The residue was chromatographed using
hexane as the eluent to give 3-bromo-2-phenylithiophene as a clear oil
(3.31 g, 47% vyield).
B. 2-Phenyithiophene-3-sulfonylchioride

n-Buli (2.38 M, 11.5 mil, 27.28 mmol) was slowly added to a
solution of 3-bromo-2-phenyl-thiophene {22.73 mmol) in ether {50 mi} at
0° C. The reaction was stirred at 0° C for 1 h. SO, was bubbled
through the mixture for 15 minutes at 0 °C followed by the addition of
NCS (3.95 g, 29.55 mmol) as a suspension in THF {20 ml). The crude
products were purified by column chromatography (hexanes) to give 2-
phenylthiophene-3-sulfonyichioride as a white solid {1.23 g, 34% vyield).

C. N-(4-bromo-3-methyl-5-isoxazolyl)-2-phenylithiophene-3-sulfona-
mide

N-(4-bromo-3-methyl-5-isoxazolyl)- 2-phenyl-thiophene-3-sulfona-
mide was prepared from 2-phenyl-3-thiophene sulfonyichioride using the
method described in Example 1. The product was purified by HPLC, 77%
yield, reddish solid, mp 86-89° C. !

EXAMPLE 54
3-Phenoxy-N-{4-bromo-3-methyl-5-isoxazolyl)thiophene-2-sulfonamide
A. 3-Phenoxythiophene. |

Cuprous chloride {3.08 g, 31.1 mmol) and phenol {8.78rg, 93.3
mmol) were sequentially added to a solution of 3-bromothiophene {5.06
g, 31.1 mmol) in pyridine (150 mi). Sodium hydride (3.73 g, 93.3 mmol,
60% dispersion in mineral oil) was then slowly added. The reaction was
heated at reflux for 20 hours under Argon. The pyridine was removed
under reduced pressure. The residue was diluted with Et,0 (200 ml) and
washed with 1 N NaOH (3 x 100 mi}, 1 NHCI (2 x 1560 mi) and 1 N
NaOH (150 mi}. The organic layer was dried {(MgSO,), filtered, and the
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solvent was evaporated. The residue was chromatographed using hex-
anes to give 3-phenoxy-thiophene as a clear oil {4.0 g, 74% yield).
B. 3-Phenoxythiophene-2-sulfonyl chioride

BulLi (2.38 M, 11.5 mi, 27.28 mmol) was slowly added to a
solution of 3-phenoxythiophene (4.0 g, 22.73 mmol)} in ether (50 ml) at
0° C. The reaction was stirred at 0° C for 1 h. 80, was bubbled
through the mixture for 15 minutes at 0 °C followed by the addition of
NCS (3.95 g, 29.55 mmol) as a suspension in THF {20 mi}). The mixture
was allowed to warm up to 25° C and stirred for 2 more h. The
precipitate was filtered, and the filtrate was concentrated and
chromatographed (hexanes) to give 3-phenoxythiophene-2- sulfonyl
chioride as a yellowish solid (1.03 g, 17% vield).

C. N-{4-bromo-3-methyl-5-isoxazolyl)-3-phenoxythiophene-2-sulfona-
mide

‘N-{4-bromo-3-methyl-5-isoxazolyl)-3-phenoxythiophene-2-sulfona-
mide was prepared from 3-phenoxythiophene-2-sulfonyl chloride and 5-
amino-4-bromo-3-methylisoxazole using the method described in
Example 1. The product was recrystallized from acetonitrile/H,0 to give
a solid m.p. 121-123°C, 61% yield.

EXAMPLE 55
N-{4-Bromo-3-methyl-5-isoxazolyl)-2-[N-(4-isopropylphenyllaminocarbonyl}-
thiophene-3-sulfonamide

N-({4-bromo-3-methyi-5-isoxazolyl)-2-[N-{4-isopropylphenyl}-
aminocarbonyllthiophene-3-sulfonamide was prepared in the same
manner as described in Example 24 from N-{4-bromo-3-methyl-5-
isoxazolyl}-2-(carboxyl)thiophene-3-sulfonamide and 4-isopropylaniline in
19% vyield. The crude product was passed through silica gel column
using ethyl acetate as eluent. This was further purified by HPLC (5%
CH,CN to 100% CH,CN over 30 min.} to give a solid.
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EXAMPLE 56

N-{4-Bromo-3-methyl-5-isoxazolyl)-2-[N-(4-sec-butylphenyi)amino-
carbonyl]thiophene-3-sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl)-2-[N-{4-sec-butyiphenyllamino-
carbonylithiophene-3-sulfonamide was prepared in the same manner as
described in Example 24 from N-(4-bromo-3-methyl-5-isoxazolyl)-2-
{carboxyl)thiophene-3-sulfonamide and 4-sec-butylaniline in 25% vyield.
The crude product was passed through silica gel column using ethyl
acetate as eluent. This was further purified by HPLC (6% CH,CN to
100% CH,CN over 30 min.) give a solid, m.p. 205 - 208°C.

EXAMPLE 57

N-{4-Bromo-3-methyl-5-isoxazolyl)-2-IN-{4-tert-butylphenyl)amino-
carbonyllthiophene-3-sulfonamide

N-({4-bromo-3-methyl-5-isoxazolyl)-2-[N-{4- tert-butyiphenyl}-
aminocarbonyllthiophene-3-sulfonamide was prepared in the same
manner as described in Example 24 from N-{4-bromo-3-methyl-5-
isoxazolyl)-2-(carboxyl)thiophene-3-sulfonamide and 4-tert-butylaniline in
28% vyield. The crude product was passed through silica gel column
using ethyl acetate as eluent. This was further purifie& by HPLC (5%
CH,CN to 100% CH,CN over 30 min.) give a solid, m.p. 76 - 86°C.

EXAMPLE 58

N-(4-Bromo-3-methyl-5-isoxazolyl)-2-[N-{4-butylphenyl)aminocarbonyl}-
thiophene-3-suifonamide

N-{4-bromo-3-methyl-5-isoxazolyl)-2-[N-{4-butylphenyi)aminocar-
bonyllthiophene-3-suifonamide was prepared in the same manner as
described in Example 24 from N-{4-bromo-3-methyl-5-isoxazolyl)-2-
(carboxyl)thiophene-3-sulfonamide and 4-butylaniiine in 18% vyield. The
crude product was passed through silica gel column using ethyl acetate
as eluent. This was further Purified by HPLC {§% CH,CN to 100%
CH,CN over 30 min.) give a solid.
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EXAMPLE 59

N-{4-bromo-3-methyl-5-isoxazolyl)thiazole-2-sulfonamide
A. Thiazole-2-sulfonyl chloride

Thiazole {0.51 g, 6 mmol) was dissolved in THF (5 ml) and cooled
to -78°C under argon atmosphere. n-Butyllithium (2.5 M solution in
hexane, 2.4 ml, 6 mmol) was added dropwise under constant stirring.
The resultant reaction mixture was stirred at -78°C for 40 min. Sulfur
dioxide was bubbled through the reaction mixture for 15 min at -78°C.
The reaction mixture was allowed to attain ambient temperature slowly
and stirred for 30 min. NCS was added and stirring was continued for 30
min. The reaction mixture was diluted with water (50 mi), extracted with
ethyl acetate {2 X 50 ml) and the combined organic layers was dried over
anhydrous MgS0O,. Removal of the solvent under reduced pressure gave
crude product which was purified by column chromatography, using
hexane as eluent, to give thiazole-2-sulfonyl chloride as a liquid(0.8 g,
54% vield).
B. N-{4-bromo-3-methyl-5-isoxazolyl)thiazole-2-sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl)thiazole-2-sulfonamide was
prepared in the same manner as described in Exampie 2 from 5-amino-4-
bromo-3-methylisoxazole and thiazole-2-sulfonyl chloride in 57% yield.
This was purified by HPLC (5% CH,CN to 100% CH,CN over 30 min.) to
give a solid., m.p. 175 - 177°C.

EXAMPLE 60

N-{4-chloro-3-methyl-5-isoxazolylithiazole-2-sulfonamide

N-{4-chloro-3-methyl-5-isoxazolyl)thiazole-2-sulfonamide was
prepared in the same manner as described in Example 2 from 5-amino-4-
chloro-3-methylisoxazole and thiazole-2-suifony! chloride in 33% vyield.
This was purified by HPLC (5% CH,CN to 100% CH,CN over 30 min.) to
give a solid, m.p. 171-173°C.
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EXAMPLE 61

N-{3,4-dimethyl-5-isoxazolyl)thiazole-2-suifonamide

N-({3,4-methyl-5-isoxazolyl)thioazole-2-sulfonamide was prepared in
the same manner as described in Example 14 from 5-amino-3,4-
dimethylisoxazole and thiazole-2-sulfonyl chloride in 37% yield. This was
purified by HPLC (5% CH,CN to 100% CH,CN over 30 min.) give a solid,
m.p. 118 - 120°C.

EXAMPLE 62

B-benzyl-N-(4-Bromo-3-methyl-5-isoxazolyl)thiophene-2-sulfonamide
A. 1-(2-Thienyl)benzyl aicohol

Sodium borchydride {0.37 g, 10 mmol) was added to 2-
benzoylthiophene (1.88 g, 10 mmol) dissolved in methanol/THF mixture
(1:10 ratio, 11 mi). This was stirred at room temperature for 10 h. The
reaction mixture was decomposed by addition of saturated ammonium
chioride solution (50 ml) and was extracted with ethyl acetate (2 X 50
ml}. The combined organic layers was dried over anhydrous MgSO,.
Removal of the solvent gave 1-{2-thienyl)benzyl alcohol as a solid {1.75
g, 92% vyield).
B. 2-Benzylthiophene

Acetic anhydride {5 ml) was added to a solution of 1-(2-
thienyl)benzyl alcohol in pyridine. The resultant solution was stirred at
70°C for 3h. Water (50 ml) was added and the reaction mixture was
stirred at room temperature for 2h. This was extracted with ethyl acetate
(2 X 50 ml} and the combined organic layers dried over anhydrous
MgSO,. Removal of the solvent gave crude product, which was purified
by passing through silica gel using 3:1 hexane/ethy! acetate mixture to
give 1-(2-thienyllbenzyl acetata.

A solution of 1-(2-thienylibenzyl acetate in THF {5 ml} was added
carefully to dry liquid ammonia (100 mi). Lithium metal was added in
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small portions until the blue color persisted. The resulting reaction
mixture was stirred for 30 min, and the reaction was quenched by
addition of solid ammonium chloride. The residue, after complete
evaporation of liquid ammonia, was dissolved in water {50 ml) and was
extracted with methylene chlioride (2 X 50 ml). The combined organic
layers was dried over MgSO, and filtered. Removal of the solvent gave
crude product, which was purified by column chromatography using
hexane as eluent to give 2-benzylthiophene (1.2 g, 68 % vyield).
C. 5-Benzylthiophene-2-sulfonyl chloride

To a solution of 2-benzylthiophene {0.875 g, 5 mmol) in chioro-
form {2 mi) at 0°C was added chlorosulfonic acid dropwise and the reac-
tion was stirred at 0°C for 30 min. The reaction mixture was decom-
posed by pouring onto crushed ice (20 g). The mixture was extracted
with ethy! acetate, dried over MgSO, and filtered. The solvent was re-
moved under reduced pressure to give 5-benzylthiophene-2-sulforiic acid.

Phosphorous pentachloride (2.08 g, 40 mmol) was added to a solu-
tion of B-benzyithiophene-2-sulfonic acid in phosphorous oxychloride {6.0
g, 40 mmol) at 0°C. The reaction mixture was kept at 50°C for 1 h,
cooled to room temperature, then poured onto crushed ice (50 g) and
extracted with ethyl acetate (2 X 30 ml). Removal of the solvent under
reduced pressure gave a crude product, which was purified by column
chromatography using 3% ethyl acetate in hexane to give 2-benzylthio-
phene-5-sulfonyl chioride (0.6 g, 39 % vyield).
D. N-(4-bromo-3-mathyl—5-isoxazolyll-5-benzylthinphene-2-sulfonamide

N-{4-Bromo-3-methyl-5-isoxazolyl}-5-benzylithiophene-2-sulfona-
mide was prepared in the same manner as described in Example 2 from 5-
amino-4-bromo-3-methylisoxazole and 5-benzyl-2-thiophenesulfonyl
chloride in 22% vield. The product was purified by HPLC {§% CH,;CN to
100% CH,CN over 30 min.} to give a solid, m.p. 49 - 50°C.
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EXAMPLE 63
N-{4-Bromo-3-methyl-5-isoxazolyl)-3-phenethyithiophene-2-sulfonamide

A. 1-{3-Thienyl)phenethyl alcohol

Benzyl bromide {25.65 g, 150 mmol) was added dropwise over 8 h
to a suspension of magnesium (3.6 g, 150 mmol} in ether (75 ml)
dissolved in ether (30 mi). The resulting mixture was cooled to -10°C.
3-thiophenecarboxaldehyde in ether {45 ml) over 30 min was then added
and the resultant reaction mixture was stirred at room temperature for 6
h. This was cooled to 0°C and the reaction mixture-was decomposed by
addition of 0.1 N HCI. The ether layer was separated and the aqueous
phase was extracted with ethyl acetate (2 X 50 ml}. The combined
organic layers was dried over MgSO, and filtered. Removal of the solvent
gave 1-(3-thienyliphenethyl aicohol (16 g, 78% yield).
B. 1-(3-Thienyl)phenethyl acetate

1-{3-Thienyl)phenethyl aicohol {10 g, 49 mmol) was dissolved in a
2:1 pyridine and acetic anhydride mixture (50 ml}. This was stirred at
80°C for 4 h. Excess of pyridine and acetic anhydride mixture was
removed under reduced pressure and the residue was dissolved in water
{100 ml). This was extracted with methylene chloride (3 X 75 ml) and
the combined organic layers was dried over MgSO, and filtered. Removal
of the solvent gave 1-(3-thienyl)phenethyl acetate {10.2 g, 84% vyieid).
C. 3-Phenethylthiophene

1-{3-thienyl)phenylethyl acetate dissolved in THF {20 ml) was
added carefully to dry liquid ammonia (300 mi). Lithium metal was added
in small portions until the blue color persisted. The resulting reaction
mixture was stirred for 30 min and the reaction was quenched by
addition of solid ammonium chloride. The residue, after the complete
evaporation of liquid ammonia, was dissolved in water (100 ml) and was
extracted with methylene chloride {4 X 50 ml). The combined organic
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layers was dried over MgSO, and filtered. Removal of the solvent gave a
crude product, which was purified by column chromatography using
hexane followed by mixture of ethyl acetate in hexane as eluent to give
3-phenethylthiophene (3.2 g, 34 % vield) and 1-{3-thienyl)phenethy!
acetate {starting material, 7g).

D. 3-Phenethylthiophene-2-sulfonyl chioride and 4-
phenathylthiophene-2-sulfonyl chloride
3-Phenethyithiophene {0.94 g, 5 mmol) was dissolved in THF (12

mi} and cooled to -78°C under argon atmosphere. n-Butyllithium (2.5 M

solution in hexane, 4.4 ml, 5.5 mmol) was added dropwise with constant

stirring under an argon atmosphere. The resultant reaction mixture was
stirred at -10°C to 0°C for 3 h, cooled to -78°C and sulfur dioxide was
bubbled through the reaction mixture for 15 min. The reaction mixture
was allowed to attain ambient temperature siowly and stirring continued
for 30 min. NCS {1 g) was added and stirring was continued for 1 h. The
reaction mixture was diluted with water {50 ml), extracted with
methylene chloride (2 X 50 mi) and the combined organic layers was
dried over anhydrous MgS0,. Removal of the solvent under reduced
pressure gave a crude product which was purified by column

chromatography, using 0.2% ethy! acetate in hexane as eluent, to give 3-

phenethyl-2-thiophenesulfonyl chloride {0.06 g, 4% vield) and 4-

phenethyl-2-thiophenesuifonyl chloride {0.72 g, 45% vyield).

E. N-{4-bromo-3-methyl-5-isoxazolyl)-3-phenethyithiophene-2-sulfona-
mide
N-{4-bromo-3-methyi-5-isoxazolyl}-3-phenethylthiophene-2-suifona-

mide was prepared in the same manner as described in Example 2 from 5-

amino-4-bromo-3-methylisoxazole and 3-phenethyi-2-thiophenesulfonyl

chloride in 48% vyield. This was purified by HPLC {6% CH,CN to 100%

CH,CN over 30 min.) to give a solid.
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EXAMPLE 64
N-(4-Bromo-3-methyl-5-isoxazolyl)-4-phenethylthiophene-2-sulfonamide

N-(4-bromo-3-methyl-5-isoxazolyl}-4-phenethyithiophene-2-sulfona-
mide was prepared in the same manner as described in Example 2 from 5-
amino-4-bromo-3-methylisoxazole and 4-phenethyl-2-thiophenesulfonyl
chloride in 32% vyield. This was purified by HPLC (5% CH,CN to 100%
CH,CN over 30 min.) to give a gum.

EXAMPLE 65
N-{4-Bromo-3-methyl-5-isoxazolyl)-5-(3-methoxyphenyl)thiophene-2-sul-
fonamide
A. 5-bromothiophene-2-sulfonyl chloride

Chilorosulfonic acid was added dropwise over 20 min. to a cold
solution {-78°C} of 2-bromothiophene {16.3 g, 100 mmol) in methylene
chloride {50 ml) was added After addition of chlorosulfonic acid was
complete, the cold bath was removed. The reaction mixture was allowed
to attain raom temperature slowly (2 h), was added dropwise onto the
crushed ice {1000 g) and was extracted with methylene chioride (4 X
100 mi}. The combined organic layers was dried over MgS0O,, filtered
and the solvent was removed under reduced pressure to give a crude
product. This was purified by column chromatography using hexane as
eluent to give 5-bromothiophene-2-sulfonyi chloride (22 g, 75% vyield).

B. N-(5-bromothiophene-2-sulfonyl)pyrrole

N-{5-bromothiophene-2-sulfonyl}pyrrole was prepared in the same
manner as described in Example 33A from 5-bromothiophene-2-sulfonyl
chloride and pyrrole in 88% vield. This was purified by recrystallization
using hexane/ethyl acetate as a solvent.

C.  3-Methoxyphenylboronic acid

3-Methoxyphenylboronic acid was prepared in the same manner as

described in Example 33B from 3-bromoanisole and triisopropy! borate in
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82% vyield. This was used in the next step without any further
purification.
D. N-[5-(3-methoxyphenyl)thiophene_-z-sulfonvl]pyrrole

N-{5-(3-methoxyphenyl)thiophene-2-sulfonyllpyrrole was prepared
in the same manner as described in Example 32C from 3- '
methoxyphenylboronic acid and N-(5-bromothiophene-2-sulfonyi)pyrrole in
83% vyield. This was purified by recrystallization using hexane/ethy!
acetate as solvent.

E. 5-{3-Methoxyphenyl)thiophene-2-sulfonyl chloride

To a suspension of N-[5-(3-methoxyphenyl)thiophene-2-sul-
fonyllpyrrole (1.4 g, 4.5 mmol) in ethanol {15 ml) was added 6 N sodium
hydroxide solution (15 ml} and the resultant reaction mixture refluxed for
14 h. The reaction mixture was cooled™to room temperature. Ethanol
was removed under reduced pressure and the resultant precipitate was
filtered and dried under vacuum (1.1 g, 91% yield).

Phosphorous pentéchloride (2.08 g, 10 mmol) was added to the
suspension of sodium slat of sulfonic acid {0.62 g, 2.5 mmol) (obtained
from above step) in phosphorousoxy chloride {0.893 ml, 10 mmol) and the
resultant reaction mixture stirred at room temperature for 3 h. This was
decomposed by adding on to crushed ice and the product was extracted
with methylene chloride {2 X 50 mi). The combined organic layers dried
over MgSO, and filtered. Removal of the solvent gave the crude product
which was purified by column chromatography using 2% ethyl acetate in
hexane to give 5-(3-methoxyphenylithiophene-2-sulfonyl chioride
{0.51 g, 75%).
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F. N-{4-bromo-3-methyl-5-isoxazolyl}-5-(3-methoxyphenyl)thiophene-
2-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl)-5-({3-methoxyphenyl)thiophene-

2-sulfonamide was prepared in the same manner as described in Example

2 from 5-amino-4-bromo-3-methylisoxazole and 5-{3-methoxyphenyi)thio-

phene-2-sulfonyl chloride in 48% vyield. This was purified by HPLC {5%

CH,CN to 100% CH,CN over 30 min.) give a solid.

EXAMPLE 66

N-(4-Bromo-3-methyl-5-isoxazolyl)-5-{2-methylfuranyl)thiophene-2-suifon-
amide

A. N-{pyrrole)-5-({2-methylfuranyl)thiophene-2-sulfonamide

t-Buli (1.7 m solution in hexane, 7.9 ml, 14.6 mmol) was added
dropwise under constant stirring under a nitrogen atmosphere to a
solution of 2-methy! furan {1.0 g, 12 mmol) in THF (20 ml) at -78° C.
The sclution was then warmed to -10° C and stirring was continued for
45 min. The solution was then added to a solution of zinc chioride (27
mi of a 0.5 M solution in THF) at -30° C and then warmed to room
temperature where stirring continued for 1 hr. resuiting in a pale yellow
clear solution. The solution was then transferred via a steel canula under
nitrogen to a solution of N-(pyrrole)-5-bromothiophene-2-sulfonamide
{Example 33A, 3.5 g, 12 mmol) and tetrakis(triphenylphosphine}-
palladium {0) {693 mg, 0.8 mmol) in THF (15 ml) at -78° C. The solution
was then warmed to room temperature and stirred for a period of 2
hours. Purification by column chromatography using 2% ethy! acetate
gave 680 mg of N-{pyrrole)-5-{2-methylfuranylithiophene-2-sulfonamide
as a pale yellow powder [19% vield).
B. 2-{2-methylfuranyl)thiophene-5-sulfonyl chloride

2-{2-methylfuranyl)thiophene-5-sulfony! chioride was prepared in
the same manner as described in Example 33D from N-{pyrrole)-5-(2-
methylfuranyl)thiophene-2-sulfonamide (300 mg, 1.02 mmol).
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Purification by column chromatography using 2% ethyl acetate/hexanes
gave 145 mg (539%) of the suifony! chioride as a pale yellow solid.

C. N-(4-bromo-3-methyl-5-isoxazolyl}-5-(2-methyl-furanyljthiophene-2-
sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl)-5-{2-methyl-furanyl)thiophene-2-
sulfonamide was prepared in the same manner as described in Example 2.
Reaction of 2-(2-methylfuranyl)thiophene-5-sulfonyl chloride {565 mg,

0.21 mmol) with 5-amino-4-bromo-3-methyl isoxazole (41 mg, 0.21
mmol), after purification by column chromatography using 10%
MeOH/CHCI,, gave 45 mg of the pure sulfonamide as a brown semisoiid,
854% yield, m.p. 123-124° C,

EXAMPLE 67
N-(4-Bromo-3-methyl-5-isoxazolvl)-5-(4-methoxvphenvi)thiophene-Z-sul-
fonamide
A. N-[5-(4-methoxyphenylithiophene-2-sulfonyllpyrrole

N-[5-(4-methoxyphenyl)thiophene-2-sulfonyllpyrrole was prepared,
in the same manner as described in Example 32C, from 4-methoxyphenyl-
boronic acid and N-{5-bromothiophene-2-sulfonyi)pyrrole.
Recrystallization using hexane/ethy! acetate gave a solid in quantative
yield.

B. 5-chliorosulfonyl-2-(4-methoxyphenyl)thiophene

A solution of N-[6-{4-methoxyphenyl)thiophene-2-sulfonyljpyrrole
(1.4 g, 4.5 mmol) was suspended in ethanol (15 ml). A 6N sodium
hydroxide solution was added, and the resulting suspension was refluxed
for 14 hr. to give a clear solution. This was cooled to room temperature.
Ethanol was removed under reduced pressure. A precipitate was formed
on standing at room temperature which was filtered and washed with
methylene chloride and dried under vacuum giving a solid (1.2 g, 91%).

The solid (0.67 g, 2.5 mmol) was suspended in phosphorous
oxychloride (0.92 mi, 10 mmole} and phosphorous pentachloride (2.08 g,
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10 mmole) was added. The resulting mixture was stirred at room
temperature for 3 hr. The reaction mixture was decomposed by pouring
onto crushed ice (50 g). The mixture was extracted with methylene
chloride (2 x 50 ml) and the combined organic layers was dried over
MgSO,. Removal of solvent under reduced pressure gave a crude
product which was purified by column chromatography using 2% EtOAc
in hexane as solvent to give 5-chlorosulfonyl-2-{4-methoxyphenyl)-
thiophene (530 mg, 86%).

C. N-{4-bromo-3-methyl-5-isoxazolyl)-5-(4-methoxyphenyl)thiophene-
2-sulfonamide

N-(4-bromo-3-methyl-5-isoxazolyl)-5-(4-methoxyphenylithiophene-
2-suifonamide was prepared in the same manner as described in Example
1. Reaction of 5-chiorosulfonyl-2-{(4-methoxyphenyl)thiophene with 5-
amino-4-bromo-3-methylisoxazole gave N-{4-bromo-3-methyl-5-
isoxazolyl}-5-(4-methoxyphenyl)thiophene-2-sulfonamide in 50% vyield,
m.p. 128-130° C.

EXAMPLE 68
N-(4-Bromo-3-methyl-5-isoxazolyl)-5-{ 3-thienyl)thiophene-2-sulfonamide

A. 3-Thiopheneboric acid

n-Butyllithium (2.5 M solution in hexane, 20 ml, 50 mmol) was
added dropwise to a solution of 3-bromothiophene (8.15 g, 50 mmol) in
THF {20 ml) at -78°C under an argon atmosphere. The resulting solution
was stirred at -78°C for 45 min, and then added to a solution of
triisopropyl borate {9.4 g, 50 mmol) in THF at -78°C over 30 min through
a steel cannula. The resulting reaction mixture was stirred at room
temperature for 12 h and was decomposed by the addition of 100 mi 1N
HCI. The aqueous layer was extracted with ether (2 X 100 mf) and the
combined organic layers was extracted with 1 M NaOH (3 X 30 ml), the
aqueous extract was acidified with concentrated HCl to pH 2 and
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extracted with ether (3 X 50 ml}). The combined ether extract was

washed once with water, dried over MgSO, and filtered. Removal of the

solvent gave 3-thenylboronic acid as a solid {5.2 g, 80% vyield).

B. N-[5-(3-thienyl}thiophene-2-sulfonyllpyrrole
N-[5-(3-thienyl)thiophene-2-sulfonyl]pyrrole was prepared in the

same manner as described in Example 32C from 3-thienylboronic acid and

N-{5-bromothiophene-2-sulfonyl)pyrrole in quantative yield. This was

purified by recrystallization using hexane/ethyl acetate as solvent.

C. 5-{3-Thienyl)thiophene-2-sulfonyl chioride
5-(3-thienyl)thiophene-2-sulfonyl chioride was prepared in the same

manner as described in Example 64E from N-[5-{4-methoxyphenyl)thio-

phene-2-sulfonyl]pyrrole in 74% vyield.

D. N-{4-bromo-3-methyl-5-isoxazolyl)-5-(3-thienyl)thiophene-2-sulfona-
mide
N-(4-bromo-3-methyl-5-isoxazolyl}-5-{3-thienyl)thiophene-2-sulfona-

mide was prepared in the same manner as described in Example 2 from 5-

ammo-4—bromo -3-methylisoxazole and 5-(3-thienyllthiophene-2-suifonyl

chlonde in 40% vield. This was purified by HPLC {56% CH,CN tc 100%

CH,CN over 30 min.) give a solid.

EXAMPLE 69

N-{4-Bromo-3-methyl-5-isoxazolyl)furan-2-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl)furan-2-sulfonamide was

prapared by the method of Example 1 with 5-amino-4-bromo-3-meathyl-

isoxazole {0.266 g, 1.5 mmol), NaH {60% oil dispersion) {0.15 g, 3.8

mmol} and furan-2-sulfonyl chioride (Example 36A) (0.30 mg, 1.8 mmol).

Flash chromatography (50% EtOAc/hexane) and recrystallization from

CHCI,; and hexane provided 90 mg (20% yield) of light yeliow crystals

(m.p. 117-119°C).
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EXAMPLE 70

N-{4-bromo-3-methyl-5-isoxazolyl}-5-(phenylthio)furan-2-sulfonamide

A. 2-{phenyithio)furan
t-Buli {1.7 m, 10 ml, 1.7 mmol) was added to a solution of furan

{1.24 mi, 17 mmol} in 20 ml of THF at -80°C. Thirty minutes later

diphenyldisuifide (3.7 g, 17 mmol) was added via cannula in 8 mi of THF.

The reaction was warmed to ambient temperature for 30 minutes, then

diluted with 150 mi of ether and washed with 3% NaOH (3 x 100 mi).

The organic was dried (MgSO,), filtered and concentrated to collect 2.92

g (97% vyield) of a light yellow liquid.

B. 5-phenyithiofuran-2-sulfonyl chloride
B-phenylthiofuran-2-sulfonyi chloride was prepared by the method

of Example 34A with 5-phenyithiofuran (1.5 g, 8.5 mmol}, t-BuLi (1.2 m,

8.9 mmol, 5.3 ml) and NCS {1.14 g, 8.5 mmol). Flash chromatography

{5% EtOAc/hexane) provided 1.61 g (69% vyieid) of a yellow-orar;ge

liquid.

C. N-(4-bromo-3-methyl-5-isoxazolyl)-5-(phenylthic)furan-2-sulfona-
mide -
N-(4-bromo-3-methyl-5-isoxazolyl}-5-{phenylthio)furan-2-sulfona-

mide was prepared by the method of Example 1 with 4-bromo-3-methyl-

2-aminoisoxazole (0.354 g, 2.0 mmol), NaH {60% oil dispersion} {0.20 g,

5.0 mmol) and 5-phenylthiofuran-2-suifony! chloride {0.66 g, 2.4 mmol).

Flash chromatography (50% EtOAc/hexane) and recrystallization from

CHCly/hexane provided B2 mg {10% vyield} of a tan solid (m.p. 80-

81.5°C}.
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EXAMPLE 71
N-{4-Bromo-3-methyl-5-isoxazolyl}-5-phenylfuran-2-sulfonamide
A. 2-Phenylfuran

2-phenylfuran was prepared by the method of Example 32C from
2-bromofuran (0.93 g, 6.3 mmol), sodium carbonate {18 ml of 2 M
aqueous solution), phenyl boric acid {0.93 g, 7.6 mmol) and tetrakis
{triphenyiphosphine) palladium (0) {0.36 g, 0.32 mmol}. Flash chroma-
tography with hexane provided 0.79 g (87% vield) of a colorless liquid.
B. 5-phenylfuran-2-sulfonyl chloride

5-phenylfuran-2-sulfonyl chloride was prepared by the method of
Example 34A with 2-phenylfuran (0.79 g, 5.5 mmol), t-Buli (1.7 m, 6.0
mmol, 3.6 mi} and NCS (0.73 g, 5.5 mmol}. Flash chromatography (6%
EtOAc/hexane) provided 0.84 g {63% yield) of a light red solid.
C. N-{4-bromo-3-methyl-5-isoxazolyl)-5-phenylfuran-2-sulfonamide

N—(4-bromo-3-methyl-5-isoxazoly|)-5-pheny|furan-2-su!fonrﬁide
was prepared by the method of Example 1 with 4-bromo-3-methyl-2-
amino isoxazole {0.354 g, 2.0 mmol}, NaH (60% oil dispersion) (0.20 g,
5.0 mmol) and 5-phenylfuran-2-suifonyl chloride (0.58 g, 2.4 mmol).
Flash chromatography (50% EtOAc/hexane) and recrystallization from
CHCly/hexane provided 0.23 g {29% vyield) of light yellow crystals (m.p.
124-126°C).

EXAMPLE 72
N-{4-Bromo-3-methyl-5-isoxazolyl)-5-(4-isopropylphenyl)thiophene-2-sul-
fonamide
A. 4-isopropylphenyl boronic acid

4-Isopropylphenyl boronic acid was prepared in the same manner
as described in Example 33B from 1-bromo-4-ethyl benzene. The boronic
acid was isolated as a white powder in 63% vyield, m.p. 133-135°C.
B. N-[5-{4-isopropylphenylithiophene-2-sulfonyilpyrrole
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N-[5-{4-isopropylphenyljthiophene-2-sulfonyllpyrrole was prepared
in the same manner as described in Example 33C, from 4-isopropylphenyl
boronic acid and N-(5-bromothiophene sulfonyl)-pyrrole. Purification by
column chromatography using 10% ethyl acetate/hexanes gave the pure
sulfonamide as an off white colored solid in 84% yield, m.p. 112-114°C.
C. 5-chlorosulfonyl-2-(4-ethylphenyl)thiophene

5-chlorosulfonyl-2-{(4-ethylphenyljthiophene was prepared in the

same manner as described in Example 33D. Hydrolysis of 526 mg (1.59

mmol) of N-[5-(4—isopropylthiophene)-2-su|foﬁvl]pyrro_|e with 6N sodium

hydroxide followed by chlorination using phosphorous oxychloride and
phosphorous pentachloride gave the crude sulfonyl chloride as dark oil.

Flash column chromatography over silica gel using 2% ethyl

acetate/hexanes yielded 262 mg {(55%) of the pure sulfonyl chloride as a

light brown oil.

D.  N-{4-bromo-3-methyl-6-isoxazolyl)-5-(4-isopropyiphenyllthiophene-
2-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl)-5-(4-isopropyiphenylithiophene-

2-sulfonamide was prepared in the same manner as described in Example

2. Reaction of 5-chlorosulfonyl-2-(4-isopropyl)thiophene {260 mg, 0.87

mmol) with 5-amino-4-bromo-3-methylisoxazole (161 mg, 0.21 mmol)

vielded after flash chromatography using 10% MeOH/CHCI, a pale brown

solid {265 mg) which was further purified using preparative HPL.C to give

the pure sulfonamide as a light tan colored solid, m.p. 114-116°C.
EXAMPLE 73

N-{4-Bromo-3-methyl-5-isoxazolyl)-5-{4-propylphenylithiophene-2-sulfona-

mide

A. 1-bromo-4-propylbenzene
A solution of 1-bromopropane (1.32 g, 0.6 mmol) was added

dropwise at room temperature at a rate such that a gentle reflux was
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maintained to a suspension of magnesium {258 mg, 12 mmol) in dry
tetrahydrofuran. The cloudy suspension was stored at room temperature
for an additional 30 minutes to produce a gray solution that was then
added dropwise over 15 minutes to a mixture of 1-iodo-4-bromobenzene
(3.0 g, 10.6 mmol) and tetrakis {triphenylphosphine) palladium (0} in 50
mL of dry benzene at room temperature. The mixture was stirred for 2
hours, difuted with 50 mL of water, the organic layer was separated and
the aqueous layer was extracted with ether (2 x 50 mL). The combined
organic extracts was dried and evaporated to yield 1.69 g (80%]) of a
light brown oil, which was used in the next step without further
purification.
B. 4-propylphenyl boranic acid

To a suspension of magnesium shavings (217 mg, 8.9 mmol) in 3
mL of dry tetrahydrofuran under argon, a crystal of iodine along with a
solution of 4-bromopropylbenzene {(1.69 g, 8.5 mmol} dissolved in 6 mL
of tetrahydrofuran was added at such a rate that a gentle reflux was
maintained. The solution was refluxed for an additional 0.5 h, cooled to
room temperature and added in portions over 10 min to a solution of
trimethylborate (924 mg, 8.9 mmol) previously dissolved in 4 mL of dry
sther at -78°C. After 30 minutes, the solution was warmed to room
temperature; and stirring was continued for 30 min. The reaction was
then quenched by the addition of 2 mL of a 10% hydrochioric acid
solution. The tetrahydrofuran was removed under reduced pressure and
the remaining residue was extracted into diethyl ether {3 x 25 mL). The
combined ether extracts was extracted with 1 M NaOH (3 x 25 mL) and
the resulting aqueous layer was acidified to pH 2.0 using 6N HCI, then
reextracted back into diethyl ether (3 x 256 mL). The combined organic
layers was washed with water (1 x 25 mL)}, brine {1 x 25 mL) and dried
over magnesium sulfate. Evaporation of solvent left a brown solid which
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was filtered through a small plug of silica gel using 10% MeOH/CHClI,.

Evaporation left 448 mg {32%]} of a brown solid, m.p. 90-93°C.

C. N-[5-{4-propyiphenyl}thiophene-2-sulfonyilpyrrole
N-[5-{4-propyiphenyl}thiophene-2-sulfonyllpyrrole was prepared in

the same manner as described in Example 33C, from 4-propyliphenyl

boronic acid and N-{5-bromothiophenesulfonyl)pyrrole. Purification by
column chromatography uéing 10% ethyl acetate/hexanes gave the pure
sulfonamide as a white solid in 55% vield, m.p. 106-108°C.

D. 5-chlorosulfonyl-2-(4-propyiphenyl)thiophene
5-chlorosulfonyl-2-(4-propylphenyl)thiophene was prepared in the

same manner as described in Example 33D. Hydrolysis of 240 mg {0.73

mmol) of N-[5-(4-propylphenyithiophene)-2-sulfonyl)pyrrole with 6N NaOH

followed by chlorination using phosphorous oxychloride and phosphorous
pentachloride gave the crude sulfony! chloride as a greenish-brown oil.

Flash chromatography over silica gel using 2% ethyl acetate/hexanes

vielded 83 mg (81%) of the pure sulfonyl chloride as a pale yellow oil.

E. N-{4-bromo-3-methyl-5-isoxazolyl)-5-{4-propylphenyl)thiophene-2-
sulfonamide
N-(4-bromo-3-methyl-5-isoxazolyl)-5-{4-propylphenylithiophene-2-

sulfonamide was prepared in the same manner as described in Example 2.

Reaction of 5-chlorosulfonyl-2-{4-isopropyl)thiophene (260 mg, 0.87

mmol} with 5-amino-4-bromo-3-methylisoxazole (161 mg, 0.91 mmol)

yielded after flash chromatography using 10% MeOH/CHCI, a brown solid

(76.1 mg) which was further purified using preparative HPLC to give the

pure sulfonamide as a tan colored oil.
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EXAMPLE 74
N-(4-Bromo-3-methyl-5-isoxazolyl)-2-(3,4,5-trimethoxybenzyl)-benzolb]-
thiophene-3-sulfonamide
A. a-{2-benzo(b]thienyl)-3.4,5-trimethoxybenzyl alcohol

a-(2-benzolb]thienyl)-3,4,5-trimethoxybenzyl alcohol was prepared
in the same manner as described in Example 40A. Reaction of
benzo[b]thiophene (7.5 mmoles, 1.0 g}, t-BuLi (1.7m, 9.7 mmoles, 5.7
mis) and 3,4,5-tfrimethoxybenzaldehyde {8.9 mmoles, 1.8 g} in THF {20
ml) yielded, after flash chromatography using 50% ethyl acetate/hexanes,
2.4 g (97%) of a yellow-white solid.
B. 2-{3,4,5-trimethoxybenzly}-benzo[blthiophene

2-(3,4,5-trimethoxybenzly)-benzo[b]thiophene was prepared in the
same manner as described in Example 478. Reaction of a-(2-benzo(bl-
thienyl)-3,4,5-trimethoxybenzyl alcohol (4.5 mmoles, 1.5 g}, triethylsiiane
(6.0 mmoles, 0.80 mis), CH,CI, (50 ml) and TFA {8.1 mmoles, 0.70 mis}
yielded, after flash chrdmatography using 20% ethyl acetate/hexanes,
0.77 g {54%) of a white solid.
C. 2-(3,4,5-trimethoxybenzyl)-benzolb]thiophene-3-sutfonyichloride

2-(3,4,5-trimethoxybenzyl)-benzo[bithiophene-3-sulfonylchloride
was prepared in the same manner as described in Example 40B. Reaction
of dimethylformamide {(DMF; 4.8 mmoles, 0.40 mils), suilfuryl chloride
(4.1 mmoles, 0.33 mis} and 2-(3,4,5-trimethoxybenzyi}-benzolb]
thiophene (2.4 mmoles, 0.75 g) vielded, after flash chromatography using
20% ethyl acetate/hexanes, 0.29 g (30%) of a yellow-orange oil.

D. N-{4-bromo-3-methyl-5-isoxazolyl)-2-{3,4,5-trimethoxybenzyl)-
benzo[blthiophene-3-sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyi}-2-{3,4,5-trimethoxybenzyl)-
benzo[blthiophene-3-sulfonamide was prepared in the same manner as
described in Example 41. Reaction of 4-bromo-3-methyl-5-amino-
isoxazole {0.55 mmoles, 97 mg), NaH {1.4 mmoles, 55 mg), and 2-
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(3,4,5-trimethoxylbenzyl)-benzolblthiophene-3-sulfony!l chloride (0.66
mmoles, 0.27 g) in THF (2 ml) yielded, after flash chromatography using
50% ethyl acetate/haxanes and recrystallization from chloroform and
hexanes, 94 mg of a tan solid, m.p. 1564-1566°C.

EXAMPLE 75
N-{4-bromo-3-methyl-5-isoxazolyl) 2-ethyl-5-methylbenzo[blthiophene-3-
sulfonamide
A.  2-ethyl-5-methylbenzo[b]thiophene

2-ethyl-5-methylbenzo[blthiophene was prepared in the same
manner as described in Example 40A. Reaction of 5-
methylbenzo[blthiophene (3.4 mmoles, 0.50 g), t-BuLi {1.7 m, 5.1
mmoles, 3.0 ml) and ethyl iodide (6.8 mmoles, 0.54 mi) in THF (10 ml)
vielded 0.58g {97%) of a light yelliow liquid.
B. 2-ethyl-5-methylbenzolblthiophene-3-sulfonylchloride

2-ethyl-5-methylbenzo[b]thiophene-3-sulfonylchloride was prepared
in the same manner as described in Example 40B. Reaction of DMF (6.5
mmoles, 0.50 mi}, sulfuryichloride (5.5 mmoles, 0.44 ml) and 2-ethyl-5-
methylbenzo[blthiophene {3.2 mmoles, 0.57 g) yielded, after flash
chromatography, using 2% ethyl acetate/hexanes, 0.58 g (66%) of an
orange solid.

C. N-{4-bromo-3-methyl-5-isoxazolyl)-2-sthyl-6-methylbenzolblthio-
phene-3-sulfonamide

N-{4-bromo-3-methyi-5-isoxazolyl)-2-ethyl-5-
methylbenzo[blthiophene-3-sulfonamide was prepared in the same
manner as described in Example 41. Reaction of 4-bromo-3-methyi-5-
aminoisoxazole (1.0 mmole, 0.18 g), NaH {2.5 mmoles, 0.10g}, and 2-
ethyl-ﬁ-methylbenzo[b]thiophene-3:sulfonylchloride (1.3 mmoles, 0.36 g)
in THF (6 ml) vielded, after recrystallization from chloroform and hexanes,
0.25g (60%) of a light brown crystalline solid, m.p. 176-178° C.
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EXAMPLE 76
N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-{(methylenedioxy)benzyl]-
benzo[b]thiophene-3-sulfonamide

N-{4-chloro-3-methyl-5-isoxazolyl}-2-[3,4-{methylenedioxy}benzyl}-
benzolblthiophene-3-sulfonamide was prepared in the same manner as
described in Exampie 41. Reaction of 4-chloro-3-methyl-5-aminoisoxazole
(0.61 mmoles, 81 mg), NaH (1.5 mmoles), 61 mg), and 2-[3,4-
{methylenedioxy)benzyllbenzolblthiophene-3-sulfonyl chloride (0.74
mmoles, 0.27 g) in THF (4ml) yielded, after flash chromatography using
50% ethyl acetate/hexanes followed by recrystallization from ethyl
acetate and hexanes, 0.23 g (81%) of a light brown solid, m.p. 178-
181° C.

EXAMPLE 77

N-{4-Bromo-3-methyl-5-isoxazolyl)-2-(3,4-dimethoxybenzyl)-
benzo[blthiophene-3-sulfonamide

A. a-(2-benzo[b]thienyl)-3,4-dimethylbenzyl alcohol
a-(2-benzo[blthienyi)-3,4-dimethylbenzyl alcohol was prepared in
the same manner as described in Example 40A. Reaction of benzol[b]-
thiophene (7.5 mmoles, 1.0 g), t-BuLi (1.7 m, 97 mmoles, 5.7 ml) and
3,4-dimethoxybenzaldehyde (8.9 mmoles, 1.5 g) in THF (20 ml} yielded,
after flash chromatography using 30% ethyl aceteate/hexanes, 2.25 g (=
100%) of a white gummy solid.
B. 2-(3,4-dimethoxybenzyl)benzo[blthiophene
2-(3,4-dimethoxybenzyl)benzolblthiophene was prepared in the
same manner as described in Example 47B. Reaction of a-{2-
benzolb]thienyl)-3-4-dimethoxybenzyl alcohol {7.5 mmoles, 2.25 g},
triethylsilane (8.2 mmoles, 1.3 ml) and CH, Cl, (20 ml) in TFA (15
mmoles, 1.2 mis} vielded, after flash chromatography using 10% ethyl
acetate/hexanes, 1.77g (84%) of a colorless oil.
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C. 2-(3,4-dimethoxybenzyl)-benzo[blthiophene-3-sulfonylchloride

2-(3,4-dimethoxybenzyl)-benzo[b]thiophene-3-sulfonylchloride was
prepared in the same manner as described in Example 40B. Reaction of
DMF (30 mmoles, 7 ml) and 2-(3,4-dimethoxybenzyl)-benzofb]thiophene
(6.0 mmoles, 1.7 g) vielded, after flash chromatography using 15% ethyl
acetate/hexanes, 1.24g (549%) of a green oil.

D. N-(4-bromo-3-methyl-5-isoxazolyl}-2-(3,4-dimethoxybenzyl)-
benzo[b]thiophene-3-sulfonamide

N-(4-bromo-3-methyl-5-isoxazolyl)-2-(3,4-dimethoxy-benzyl)-
benzo[b]thiophene-3-sulfonamide was prepared in the same manner as
described in Example 41. Reaction of 4-bromo-3-methyl-5-
aminoisoxazole (1.0 mmoles, 0.18 g), NaH (2.5 mmoles, 60 mg), and 2-
(3,4-dimethoxybenzyl)benzo[blthiophene-3-sulfonyichloride {1.2 mmoles,
0.44g) in THF {6ml}, after recrystallization from chloroform and hexanes,
vielded 0.42 g (80%) of a brown solid, m.p. 151-1563° C.

EXAMPLE 78

N-(3.4-dimethyl-5-isoxazolyl)-2-(3,4-methylenedioxy)benzolb]thiophene-3-
sulfonamide

N-(3,4-dimethyl-5-isoxazolyl)-2-(3,4-methyienedioxy}benzolb]thio-
phene-3-sulfonamide was prepared in the same manner as described in
Example 41. Reaction of 3,4-dimethyi-5-aminoisoxazole (1.0 mmoles,
0.11 g}, NaH (2.5 mmoles, 60 mg) and 2-[3,4-(methylenedioxy)benzyi]-
benzolb]thiophene-3-sulfonylchloride (1.1 mmoles, 0.40 g) in THF {6 ml)
yielded, after flash chromatography using 50% ethyl acetate/hexanes
followed by recrystallization from chloroform and hexanes, 0.35 g (79%)
of a tan solid, m.p. 135-137° C.
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EXAMPLE 79
N-{4-Bromo-3-methyl-6-isoxazolyl)-2-{4-methoxybenzyl)benzoib)-
thiophene-3-sulfonamide
A. a-{2-benzo[b]thienyl}-4-methyoxybenzo! alcohol

a-{2-benzolblthienyl}-4-methyoxybenzol alcohol was prepared by
the method gf Example 40A with benzolb]thiophene (7.5 mmoles. 1.0 g),
t-Buli (1.7 m, 10.4 mmoles, 6.1 ml), 4-methoxy-benzaldehyde (8.9
mmoles, 1.1 ml) and THF (20 ml). Flash chromatography {20% ethyl
acetate/hexanes) provided 1.75 g (87%) of a yellow solid.
B. 2-(4-methyoxybenzyl)-benzo[b]thiophene

2-(4-methyoxybenzyl)-benzolblthiophene was prepared by the
method of Example 478 with a-(2-benzolblthienyl}-4-methoxybenzyl
alcohol {1.9 mmoles) 0.50 g), triethysilane (2.0 mmoles, 0.32 mis),
CH,CIl, {20 ml) and TFA (3.7 mmoles, 0.30 ml). Recrystallization with
hexanes and chloroform provided 0.40 (85%) of a pink solid.
C. 2-{4-methoxybenzyl)-benzolb]thiophene-3-sulfonylchloride

2-{4-methoxybenzyl)-benzo[blthiophene-3-sulfonyichloride was
prepared by the method of Example 40B with DMF (3.2 mmoles, 0.24
ml), sulfuryichloride {2.7 mmoles, 0.22 ml} and 2-(4-methoyxybenzyl)-
benzo[blthiophene {1.6 mmoles. 0.4 g). Flash chromatography using 2%
ethyl acetate/hexanes provided 0.19 g (33%) of a light yellow solid.

D. N-{4-bromo-3-methyl-5-isoxazolyl}-2-{4-methoxybenzyl)-
benzo[blthiophene-3-sulfonamide

N-(4-bromo-3-methyl-5-isoxazolyl)- 2-(4-methoxybenzyl)-
benzolb]thiophene-3-sulfonamide was prepared by the method of
Example 41 with 4-bromo-3-methyl-5-aminoisoxazole (0.48 mmoles, 85
mg}, NaH (1.2 mmoles, 48 mg), 2-{4-methoxybenzy!)-benzo[b]thiophene-
3-sulfonylchloride (0.563 mmoles, 0.19 g) and THF (3 ml). Flash
chromatography {50% ethy! acetate/hexanes) followed by
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recrystallization from methanol and water provided 46mg (20%) of a
white crystalline solid, m.p. 120-122° C.

EXAMPLE 80
N-{4-Bromo-3-methyl-6-isoxozolyl}-2-(2-methoxybenzyl)-
benzo{b]thiophene-3-sulfonamide
A.  a-(2-benzolblthiophene}-2-methoxybenzyl alcohol

o-{2-Benzofb]thiophene)-2-methoxybenzyl alcohol was prepared by
the method of Example 47A with benzo[blthiophene (7.5 mmoles, 1.C g)
t-BulLi (1.7 m, 9.7 mmoles, 5.7 ml), 2-methoxybenzaldehyde (8.9
mmoles, 1.1 ml) and THF {20 ml}). Flash chromatography (20% ethyl
acetate/hexanes) provided 1.9 g {96%) of a yellow oil.

B. 2-(2-Methoxybenzyl)-benzo[bithiophene
2-(2-Methoxybenzyl)-benzo[blthiophene was prepared by the
method of Example 47B a-({2-benzolblthiophene)-2-methoxybenzy! alcohol

{7.1 mmoles, 1.9 g), triethyisilane (7.2 mmoles, 1.3 ml) and CHzc.!z
(30 ml} at 0°C was added TFA (14.3 mmoles, 1.1 mi}. Flash chroma-
tography (2% ethyl acetate/hexanes) provided 1.31g (72%) of a yellow
solid.
C. 2-{2-methoxybenzyl)-benzo[b]thiophene-3-sulfonyl chloride
2-(2-methoxybenzyl)-benzo{blthiophene-3-sulfonyl chloride was
prepared by the method of Example 40B with sulfuryl chloride (8.4
mmoles, 0.7 ml), DMF {9.8 mmoles, 0.8 ml) and 2-(2-methoxybenzyl)-
benzo[blthiophene (4.9 mmoles, 1.25 g}. Flash chroniatography (2%
ethyl acetate/hexanes) provided 0.94 g (54%) of a yellow solid.

D. N-(4-bromo-3-methyl-b-isoxozolyl)-2-{2-methoxybenzyl)-
benzolbithiophene-3-sulfonamide

N-{4-bromo-3-methyl-5-isoxozolyl)-2-(2-methoxybenzyl)-benzo[b]-
thiophene-3-sulfonamide was prepared by the method of Example 41
with 5-amino-4-bromo-3-methylisoxazole (1.0 mmoles, 0.18 g), NaH (2.5
mmoles, 100 mg}, 2-(2-methoxybenzyl)-benzo[b]thiophene-3-sulfonyl
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chloride (1.4 mmoles, 0.49 g) and THF (7ml). Fl_ash chromatography
(60% ethyl acetate/hexanes) followed by recrystallization from
chloroform and hexanes provided 0.30 g (61%) of a brown solid, m.p.
80-84° C.

EXAMPLE 81
N-(3,4-dimethyl-5-isoxazolyl)-2-(4-chlorobenzyl)-benzolblthiophene-3-sul-
fonamide
A. a-({2-benzolblthienyl)-4-chlorobenzyl alcohol

a-{2-benzo|[blthienyl)-4-chlorobenzyl albohol was prepared by the
method of Example 40A with benzo[blthiophene {7.5 mmoles, 1.0 g}, t-
BuLi (1.7 m, 9.7 mmoles, 5.7 ml), 4-chlorobenzaldehyde (9.7 mmoles,
1.4 g) and THF {20 ml). The crude material {2.45 g) was taken forward
without further purification.
B. 2-(4-chlorobenzyl)benzo[b]thiophene

2-{4-chlorobenzyl)benzo[b]thiophene was prepared by the method
of Example 47B with a-(2-benzo[b]thiophene)-4-chlorobenzyl alcohol {8.9
mmoles, 2.45 g), triethylsilane (9.8 mmoles, 1.6 mi), CH,Cl, {40 ml) and
TFA (13.4 mmoles, 1.0 ml). Flash chromatography (1% ethyl ace-
tate/hexanes) provided 1.3 g (67% - 2 steps} of an off-white solid.
C. 2-{4-chlorobenzyl}benzolb]thiophene-3-sulfonylchloride

2-({4-chlorobenzyl)benzolblthiophene-3-sulfonylchloride was
prepared by the method of Example 40B with DMF {70 mmoles, 5.4 mi},
suifurylchloride {2.3 mmoles, 1.9 mi) and 2-{4-chiorobenzyl)-benzo{b]thio-
phene (4.6 mmoles, 1.2 g). Flash chromatography (2% ethyl ace-
tate/hexanes) provided 0.51 g {31%) of an orange-yellow oil.

D. N-{3,4-dimethyl-5-isoxazolyl)-2-(4-chiorobenzyl}-benzo[b]thiophene-
3-sulfonamide '

N-{3,4-dimethyl-5-isoxazolyl)-2-(4-chlorobenzyl)-benzo[blthiophene-
3-sulfonamide was prepared by the method of Example 41 with 3,4~
dimethyl-5-aminoisoxazole (1.2 mmoles, 1.4 g}, NaH {3.0 mmoles, 73
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mg), 2-(4-chlorobenzyl)-benzo[blthiophene-3-sulfonylchloride (1.4
mmoles, 0.50 g) and THF (8 ml). Flash chromatography (50% ethy!
acetate/hexanes) followed by recrystallization from methanol and water
provided 1.04 g (27%) of a yellow solid, m.p. 100-102° C.

EXAMPLE 82
N-(4-chloro-3-methyl-5-isoxazolyl)-2-(4-dimethylaminobenzyl)benzo[blthio-
phene-3-sulfonamide
A. a-(2-benzo[blthienyl}-4-dimethylaminobenzyl alcohol

a-{2-benzo[blthieny!)-4-dimethylaminobenzyi alcohol was prepared
by the method of Example 40A with benzolblthiophene {7.5 mmoles, 1.0
g), t-BuLi (1.7 M, 8.9 mmoles, 5.3 ml), 4-dimethylaminobenzaldehyde
(8.9 mmoles, 1.3 g) and THF {20 ml). The crude product (2.4 g) was
carried forward without further purification.
B. 2-{4-dimethyaminobenzyl)benzo[b]thiophene

2-(4-dimethyaminobenzyl)benzo[blthiophene was prepared by the
method of Example 47B with a-(2-benzo[b]thienyl)-4-dimethylaminobenz!
alcohol (7.5 mmoles, 2.1 g), triethylsilane {2.8 mmoles, 1.3 mi), CH,CI,
(50 ml) and TFA (11.2 mmoles, 0.9 ml). Flash chromatography (10%
ethyl acetate/hexanes) provided 1.5 g (73% - for two steps) of a white
solid.
C. 2-(4-dimethylaminobenzyl)-benzolblthiophene-3-sulfonyichloride

Chlorosulfonic acid {9.4 mmoles, 0.6ml) was added to 2-(4-
dimethylaminobenzyl)-benzolblthiophene (3.7 mmoles, 1.0 g) in CH,Cl,
{100 ml) at -78° C. The solution was stirred 20 min. at -78° C.
Phosphorous oxychloride {11.2 mmoles, 1.0 ml) and phosphorous
pentachloride {11.2 mmoles, 2.3 g) were added to the reaction mixture.
The reaction mixture was warmed to ambient temperature and stirring
was continued an additional 1.5 hr. followed by dilution with ice {= 200
ml) and extraction with ethyl acetate (200 ml). The organic layer was
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washed carefully with sat. NaHCO; (3 x 100 ml), then dried {MgSO,),
filtered and concentrated. Flash chromatography (5% ethyl
acetate/hexanes) provided 0.61 g (45%) of a yellow solid.

D. N-{4-chloro-3-methyl-5-isoxazolyl)-2-{4-dimethylaminobenzyl)-
benzo[blthiophene-3-sulfonamide

N-(4-chloro-3-methyl-5-isoxazolyl)-2-{4-dimethylaminobenzyl)-
benzolb]thiophene-3-sulfonamide was prepared by the method of Exam-
ple 41 with 4-chloro-3-methyl-5-aminoisoxazole (0.52 mmoles, 69 mg),
NaH (1.3 mmoles, 31 mg), 2-{4-dimethylaminobenzyl)-benzo[b]thiophene-
3-sulfonylchloride {0.58 mmoles, 0.21g) and THF (4 ml}. Flash
chromatography {5% methanol/chloroform} provided 0.16 g {(66%) of a
yellow gummy solid, m.p. 105-110° C.

EXAMPLE 83
N-({4-bromo-3-methyl-5-isoxazolyl)-2,5-dimethylfuran-3-sulfonamide

A. 2,5-dimethyl-furan-3-sulfonylchloride

2,5-dimethyl-furan-3-sulfonylchloride was prepared by the method
of Example 40B with DMF {28 mmoles, 2.2 ml), sulfurylchioride {24
mmoles, 1.9 ml) and 2,5-dimethyl-furan (14 mmoles, 1.5 ml). Flash
chromatography (5% ethyl acetate/hexanes) provided 0.61 g (22%) of a
yellow liquid.

B. N-(4-bromo-3-methyl-5-isoxazolyl)-2,5-dimethyl-furan-3-sulfona-
mide

N-{4-bromo-3-methyl-5-isoxazolyl}-2,5-dimethyl-furan-3-sulfona-
mide was prepared by the method of Example 41 with 4-bromo-3-methyl-
B5-amino-isoxazole (2.0 mmoles, 0.35 g}, NaH (5.0 mmoles, 200 mg),
2,5-dimethyl-furan-3-sulfonylchloride {2.4 mmoles, 0.47 g) and THF (9
ml). Flash chromatography (5% methanol/chloroform) followed by
recrystallization from chloroform and hexanes provided 0.21 g (31%) of a
light brown solid, m.p. 85.5-87° C.
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EXAMPLE 84
N-{4-Bromo-3-methyl-5-isoxazolyl)-2,5-dimethyl-4-phenyithiophene-3-sul-
fonamide
A. 2,5-dimethyl-3,4-dibromothiophene

NBS {(13.2 mmoles, 2.4 g) was added to 2,5-dimethylthiopene
{5.3 mmoles, 0.59 g) in CHCI; (30 ml). The reaction mixture was stirred
at ambient temperature for 1.5 hr., then diluted with ether {50 m!) and
washed with water (3 x 50 ml). The organic was dried (MgS0,), filtered
and concentrated. Flash chromatography {hexanes) provided 1.2 g
(84%) of a white solid.
B. 2.5-dimethyl-3-bromo-4-phenyithiophene

Phenyl boronic acid {5.0 mmoles, 0.61 g} was added to 2,5-
dimethyl-3,4-bromothiophene {4.5 mmoles, 1.2 g), tetrakis {triphenyl-
phosphine) palladium{0) {0.23 mmoles, 0.26 g} and Na,C0O, {2 M, 26
mmoles, 13 ml} in benzene (20 ml). The biphasic reaction mixture was
heated to refiux for 24 hr. then cooled to ambient temperature and
diluted with ether {100 ml) and washed with water (100 ml). The
organic later was dried (MgS0,), filtered and concentreated. Flash
chromatography (hexanes) provided 0.60 g (49%) of a yellow solid.
C. 2,5-dimethyl-4-phenyl-3-sulfonylchloridethiophene

t-BuLi {1.7 M, 2.7 mmoles, 1.6 ml) was added to 2,5-dimethyl-3-
bromo-4-phenyl thiophene (2.2 mmoles, 0.59 g} in THF (8 mls.) at
-30° C. The solution was stirred 20 min. at -30°C, then the flask was
evacuated with sulfur dioxide, and warmed to -20° C upon which NCS
{2.2 mmoles, 0.30 g) was added. The reaction mixture was warmed to
ambient temperature for 30 min., then diluted with ethyl acetae (50 ml)
and washed with water {2 x 50 ml). The organic layer was dried
(MgSO0,), filtered and concentrated. Flash chromatography (2% ethyl
acetate/hexanes) provided 0.26 g {41%) of a light yellow solid.
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D. N-{4-bromo-3-methyl-56-isoxazole)-2,5-dimethyl-4-phenylthiophene-
3-sulfonamide

N-{4-bromo-3-methyl-5-isoxazole)-2,5-dimethyl-4-phenylthiophene-
3-sulfonamide was prepared by the method of Example 41 with 4-bromo-
3-methyl-5-amino isoxazole {0.79 mmoles, 0.14 g), NaH (2.0 mmoles,
80 mg), 2.5-dimethyl-4-phenylthiophene-3-sulfonylchloride (0.9 mmoles,
0.26 g) and THF {3 ml). Recrystallization twice from chloroform and
hexanes provided 0.15g {45%) of a white crystalline solid, m.p.

166 - 168° C.

EXAMPLE 85
N-{4-Bromo-3-methyl-5-isoxazolyl)-2-{hydroxymethyl)thiophene-3-sulfona-
mide

BH; THF {3.62 ml, 1 M in THF) was added to a solution of N-{4-
bromo-3-methyl-5-isoxazolyl)-2-carboxylthiophene-3-sulfonamide (1.0g,
2.72 mmol) in dry THF (15 ml) at room temperature. After stirring at
room temperature for 10 minutes, the mixture was refluxed for 1 hour.
The reaction was cooled with an ice-bath and TN HCI {10 mi} was added.
The resulting mixture was concentrated. The aqueous residue was then
partitioned between 1N HCI and EtOAc. The organic layer was dried
{MgSO,). The solid was filtered and the filtrate concentrated. The resi-
due was treated with MeOH and concentrated again. This process was
repeated 3 more times to give N-(4-bromo-3-methyl-5-isoxazolyl)-2-(hy-
droxymethyl)thiophene-3-sulfonamide {680 mg, 71% yield) as a yellow
oil.

EXAMPLE 86
N-(4-Bromo-3-methyl-5-isoxazolyl)-2-[{3-methoxyphenyl)laminomethyl]-
thiophene-3-sulfonamide

BH,;THF (15 ml, T M in THF) was added to a solution of N-{4-
bromo-3-methyl-5-isoxazolyl)-2-[N-(3-methoxyphenyl)aminocarbonyl]thio-
phene-3-sulfonamide {Example 22) (1.0 g, 2.12 mmol} in dry THF
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{15 ml). The mixture was refluxed for 8 hours and cooled. THF was
evaporated on a rotavap and MeOH was added to the residue. The
resulting solution was concentrated. The final residue was purified by
HPLC to give N-{4-bromo-3-methyl-5-isoxazolyl)-2-[{3-methoxyphenyl)-
aminomethyllthiophene-3-sulfonamide (113 mg., 12% vyield) as a grey
powder, m.p. 70-73°C.

EXAMPLE 87
N-{4-bromo-3-methyl-6-isoxazolyl)-2-|N-(3-carboxyphenylaminocarbonyl]}-
thiophene-3-sulfonamide

Et;N (2.27 ml. 16. mmol), ethyl 3-aminobenzoate {836 ml, 5.44
mmol) and phosphonitrilic chloride trimer (1.89 g, 5.44 mmol) were
seguentially added to a solution of N-(4-bromo-3-methyl-5-isoxazolyl)-2-
{carbonyl)thiophene-3-sulfonamide (Example 17) (1g, 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 2N HCI (2 x 150 ml). The organic
layer was dried {(MgSO,}. The solid was filtered off and the filtrate 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. HCI to pH ~ 1. The resulting yellow precipitate was filtered off and
recrystalized from CH,CN/H,0 to give N-(4-bromo-3-methyl-5-isoxazolyl}-
2-[N-{3-carboxyphenyllaminocarbonyl]thiophene-3-sulfonamide (153 mg.,
11.6%) as a yellowish powder, m.p. 183-185° C.

EXAMPLE 88
N-{4-Bromo-3-methyl-5-isoxazolyl)-2-[N-{2-
carboxylphenyllaminocarbonyllthiophene-3-sulfonamide

N-{4-bromo-3-methy!l-5-isoxazolyl})-2-[N-{(2-carboxylphenyl)amino-
carbonyllthiophene-3-sulfonamide was prepared by the same method as
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described in Example 87, with the exception of using ethyl-2-
aminobenzoate instead of ethyl-3-aminobenzoate.

EXAMPLE 89
N-{4-bromo-3-methyl-5-isoxazolyl}-2-(aminocarbonyl)thiophene-3-sulfona-
mide

Carbonydiimidazole {485 mg, 2.99 mmol) was added to a solution
of N-(4-bromo-3-methyl-5-isoxazolyl)-2-carboxylthiophene-3-sulfonamide
(1 g, 2.72 mmol) in THF {10 ml} 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 1N
HCl. The organic layer was dried (MgS0,). The solid was fiitered and
the filtrate concentrated. The oily residue was recrystalized from EtOAc
to give N-{4-bromo-3-methyl-5-isoxazolyl)-2-(aminocarbonyl)thiophene-3-
sulfonamide {948 mg, 95% vyield) as a white solid, m.p. 168-170° C.

EXAMPLE 90
N-{4-Bromo-3-methyl-5-isoxazolyl)-2-[{5-dimethylamino-1-naphthyl)-
sulfonylaminocarbonyllthiophene-3-sulfonamide

Dansylchloride (90.2 mg, 0.328 mmol} was added to a solution of
N-{4-bromo-3-methyl-5-isoxazolyl)-2-{aminocarbonyl)thiophene-3-sulfona-
mide (Example 89) {100 mg, 0.273 mmol) and NaH {43.7 mg, 60%
dispersion in minerai oil, 1.10 mmol). The reaction was stirred at room
temperature for 1 hour. Water was added to quench the reaction and
THF was stripped off on a rotavap. The agueous residue was partitioned
between 1N HCI and EtOAc. The organic iayer was dried (MgSO,}. The
solid was filtered and the filtrate concentrated. The residue was
recrystalized from EtOAc to give N-{4-bromo-3-methyl-5-isoxazalyl)-2-[(5-
dimethylamino-1-naphthyl)sulfonylaminocarbonyl}thiophene-3-sulfonamide
(55 mg., 34% yield) as a white powder (m.p. 184-186° C).
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EXAMPLE 91
N-(4-Bromo-3-methyl-5-isoxazolyl)-2-{{3,4-methylenedioxyphenyl}amino-
carbonyl]thiophene-3-sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl)-2-[{3,4-methylenedioxyphenyl)-
aminocarbonyllthiophene-3-sulfonamide was prepared by the same
method as described in Example 89 with the exception that 3,4-
methylenedioxyaniline was used in place of ammonium hydroxide. N-{4-
bromo-3-methyl-5-isoxazolyl)-2-[(3,4-methylenedioxyphenyl)aminocar-
bonyllthiophene-3-sulfonamide was purified by HPLC to give 15% vyield of
the desired product as a dark grey powder, m.p. 138-140° C.

EXAMPLE 92
N-{4-Bromo-3-methyi-5-isoxazolyl)-2-[{3,4-methylenedioxy)phenoxy-
carbonyllthiophene-3-sulfonamide

Carbonyldiimidazole {630 mg., 3.26 mmol.) was added to a
solution of N-{4-bromo-3-methy!-5-isoxazolyl}-2-carboxyithiophene-3-sul-
fonamide {Example 17) {1.0g, 2.72 mmoi) in dry THF {10 ml}. The
mixture was stirred at room temperature for 15 minutes. Sesamol {767
mg., 5.44 mmol) and imidazole (185 mg, 2.72 mmol) were added
simultaneously. The resulting mixture was refluxed for 1 hour and
allowed to cool to room temperature. The solvent was evaporated. The
residue was partitioned between 1N HCl and EtOAc. The organic layer
was dried {(MgS0,). The solid was filtered and the filtrate concentrated
to give a yellow oil which was recrystalized from EtOAc/Et,0/Hexane. N-
(4-bromo-3-methyl-5-isoxazolyl)-2-[(3,4-methylenedioxy)phenoxycar-
bonyllthiophene-3-sulfonamide was obtained as a white powder (494 mg,
37% vield), m.p. 174-176° C.
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EXAMPLE 93
N-{4-Bromo-3-methyl-5-isoxazolyl)-2-[(3,4-methylenedioxy)benzoyl]-
thiophene-3-sulfonamide
A.  N-(4-bromo-3-methyl-6-isoxazolyl)-2-[{(N-methoxy-N-

methyllaminocarbonylithiophene-3-sulfonamide

N-{4-bromo-3-methy!-5-isoxazolyl)-2-[{N-methoxy-N-
methyl)carboxamide]thiophene-3-sulfonamide was prepared by the same
method as described in Example 89 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-methylenedioxy)-
benzoyl]thiophene-3-sulfonamide

Freshly prepared {3,4-methylenedioxy}phenyl magnesium bromide
(1.28 g of {3,4-methylenedioxy)bromobenzene and 172 mg Mg turnings)
was added to a solution of N-(4-bromo-3-methyl-5-isoxazolyl)-2-[{N-
methoxy-N-methyl}laminocarbonyl]thiophene-3-sulfonamide (A) {652 mg,
1.59 mmol) in THF {10 ml) at room temperature. The resulting mixture
was refluxed for 30 minutes. To workup, the mixture was allowed to
cool to room temperature and was quenced with 1N HCI {10 ml). THF
was then evaporated. The aqueous residue was partitioned between 1N
HCl and EtOAc. The organic layer was concentrated and the residue was
purified by HPLC to give N-{4-bromo-3-methy!-5-isoxazolyl)-2-[(3,4-
methylenedioxy)benzoyl]thiophene-3-sulfonamide {90 mg, 12% vield) as
a dark yellow powder, m.p. 47-49° C.

EXAMPLE 94
N-{4-Bromo-3-methyl-5-isoxazolyl)-2-[{2-hydroxyphenyl)aminocarbonyl]}-
thiophene-3-sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl)-2-[{2-hydroxyphenyl)amino-
carbonyllthiophene-3-sulfonamide was prepared by the same method as
described in Example 89 with the exception that 3-aminophenol was used
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in place of ammonium hydroxide. The product was purified by HPLC to
give N-(4-bromo-3-methyi-5-isoxazolyl}-2-[({2-hydroxyphenyl)amino-
carbonyljthiophene-3-sulfonamide {50 mg, 18% vyield) as a dull yellow
solid, m.p. 42-44° C.

EXAMPLE 95
N-{3,4-dimethyl-5-isoxazolyl)-2[{3,4-methylenedioxy)phenoxy-
carbonyl]thiophene-3-sulfonamide

N-(3,4-dimethyl-5-isoxazolyl}-2[3,4-(methylenedioxy)phenoxy-
carbonylithiophene-3-sulfonamide was prepéred by the same method as
described in Example 92 with the exception that N-(3,4-dimethyl-5-
isoxazolyl)-2-carboxylthiophene-3-sulfonamide was used instead of N-(3-
bromo-4-methyl-5-isoxazolyl)-2-carboxylthiophene-3-sulfonamide. N-(3,4-
dimethyl-5-isoxazolyl}-2[(3,4-methylenedioxy)phenoxycarbonyllthiophene-
3-sulfonamide was purified by HPLC and was obtained as an orange oil
(200 mg., 15% vyield).

EXAMPLE 96
N-(4-Bromo-3-methyl-5-isoxazolyl)-2-{[{3,4-methylenedioxy}benzoyl]-
aminocarbonyl}thiophene-3-sulfonamide

Carbonyldiimidazole (213 mg. 1.31 mmol) was added to a solution
of piperonylic acid (181.5 mg., 1.09 mmol} in dry THF (10 ml}. The
resulting mixture was stirred for 15 minutes. N-(4-bromo-3-methyl-5-
isoxazolyl)-2-aminocarbonylthiophene-3-sulfonamide {(Example 89} (400
mg, 1.08 mmol) and NaH (175 mg, 60% in mineral oil, 4.37 mmol) were
added sequentially. The mixture was stirred at room temperature for 8
hours. Water was added to destroy the excess NaH. The solvent was
then evaporated and the residue was partitioned between 1N HCIl and
EtOAc. The organic layer was dried (MgS0,), the solid filtered and the
filtrate concentrated. The residue was recrystalized from EtOAc to give
N-{4-bromo-3-methyl-5-isoxazolyl}-2-{[(3,4-methylenedioxy)benzoyl}-
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aminocarbonyi}thiophene-3-sulfonamide (20 mg, 3.6% vield} as a
yellowish powder {m.p. 90-93° C).

EXAMPLE 97
N-{4-chloro-3-methyl-5-isoxazolyl}-2-[(3,4-methylenedioxy)phenoxy-
carbonyllthiophene-3-suifonamide

N-{4-chloro-3-methyl-5-isoxazolyl)-2-[(3,4-methylenedioxy)phenoxy-
carbonyllthiophene-3-sulfonamide was prepared by the same method as
described in Example 93 with the exception that N-{4-chloro-3-methyl-5-
isoxazolyl)-z-carboxyIthiophene-S-squonamide was used instead of N-(4-
bromo-3-methyl-5-isoxazolyl)-2-carboxylthiophene-3-sulfonamide. N-{4-
chioro-3-methyl-5-isoxazolyl)-2-[(3,4-methylenedioxy)phenoxycarbonyl]-
thiophene-3-sulfonamide was recrystalized from EtOAc {49% mg, 20%
yield) as a white solid, m.p. 188-191° C,

EXAMPLE 98
N-{4-Bromo-3-methyl-5-isoxazolyl)-2-[{3,4-methylenedioxy)phenyl-
acetyljthiophsne-3-sulfonamide

N-({4-bromo-3-methyl-5-isoxazolyl)-2-[(3,4-methylene
dioxy)phenylacetyl]thiophene-3-sulfonamide was prepared by the same
method as described in Example 93 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)phenylacetyl]thiophene-3-sulfonamide {20 mg,
40% vyield) as a yellow oil.
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EXAMPLE 99
N-(4-Bromo-3-methyl-5-isoxazolyl)-2-[(3,4-methylenedioxy)phenoxy-
carbonylaminoc]thiophene-3-sulfonamide

Triethylamine (2.28 ml, 16.35 mmol) and diphenylphosphorylazide
{773 mg., 2.72 mmol) were sequentially added to a solution of N-(4-
bromo-3-methyi-5-isoxazolyl)-2-carboxylthiophene-3-sulfonamide |
(Example 17) (1.0 g, 2.72 mmol) in dry THF (40 ml). The mixture was
stirred for 8 hours. Sesamol {1.54 g, 10.9 mmol) was added and the
mixture was refiuxed for 2 hr. The mixture was allowed to cool to room
temperature. The solvent was stripped off on a rotavap and the residue
was partitioned between EtOAc and 1N HCl. The organic layer was dried
(MgS0,). The solid was fiitered and the filtrate concentrated. The
residue was purified by HPLC to afford N-(4-bromo-3-methyi-5-
isoxazolyl}-2-[3,4-(methylenedioxy}phenoxycarbonylaminc]thiophene-3-
sulfonamide {400 mg, 28% yield) as a beige powder, m.p. 39-43° C.

EXAMPLE 100

N-{4-Bromo-3-methyl-5-isoxazolyl)-2-[{3,4-methylenedioxy)phenylureido]-
thiophene-3-sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl)-2-[{3,4-methylenedioxy)phenyl-
ureido]thiophene-3-sulfonamide was prepared by the same method as
described in Example 99 with the exception that 3,4-methyienedioxy-
aniline was used instead of sesamol. N-(4-bromo-3-methyl-5-isoxazolyl}-
2-[3,4-(methylenedioxy)phenylureidolthiophene-3-sulfonamide (157 mg,
12% vyield) was obtained via HPLC purification as a brownish-greyish
powder, m.p. 62-65° C.
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EXAMPLE 101
N-({4-chloro-3-maethyl-5-isoxazolyl}-2-[(3,4-methylenedioxy)benzyloxy-
carbonyllthiophene-3-sulfonamide
N-{4-chloro-3-methyl-5-isoxazolyl)-2-{{3,4-methylenedioxy)benzyloxy-
carbonylithiophene-3-sulfonamide was prepared by the same method as
described in Example 97 with the exception that piperonyl alcohol was
used instead of sesamol. N-{4-chloro-3-methyi-5-isoxazolyl)-2-{(3,4-
(methylenedioxy)benzyloxycarbonyllthiophene-3-sulfonamide (210 mg,
15% vyield) was obtained via HPLC purification as a yellowish powder,
m.p. 3b-38° C.

EXAMPLE 102
N-{4-chloro-3-methyl-5-isoxazolyl)-2-[(3,4-methylenedioxy)phenylacetyl}-
thiophene-3-sulfonamide

N-{4-chloro-3-methyi-5-isoxazolyl)-2-[{3,4-methylenedioxy}phenyl-
acetyllthiophene-3-sulfonamide was prepared by the same method as
described in Example 98 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)-z-carboxylthiopi';ene-3-sulfonamide. N-(4-
chloro-3-methyl-5-isoxazolyl)-2-[{3,4-methylenedioxy) phenylacetyilthio-
phene-3-sulfonamide {3g, 50% vyield) was obtained via HPLC purification
as a yellow solid, m.p. 35-38° C.

EXAMPLE 103
N-{4-chioro-3-methyl-5-isoxazolyl}-2-[{3,4-methylenedioxy}phenethyloxy-
carbonyl]thiophene-3-sulfonamide

N-{4-chioro-3-methyl-5-isoxazolyl}-2-[{3,4-methylenedioxy)-
phenethyloxycarbonytlthiophene-3-sulfonamide was prepared by the same
method as described in Example 97 with the exception that {3,4-
methylenedioxy)phenethyt alcohol was used instead of sesamol. N-{4-
chloro-3-methyl-5-isoxazolyl)-2-{ 3,4-{methylenedioxy}phenethyloxy-



WO 96/31492 PCT/US96/04759

10

15

20

25

30

-142-

carbonyllthiophene-3-sulfonamide (600 mg, 34% yield) was obtained via
HPLC purification as a yellowish oil.

EXAMPLE 104
N-{4-chloro-3-methyl-5-isoxazolyl)-2-{[4-(3,4-methylenedioxybenzyl}-
piperazin-1-yllcarbonyi}thiophene-3-sulfonamide

N-(4-chloro-3-methyl-5-isoxazolyl)-2-{[4-{3,4-methylenedioxyben-
zyl)piperazin-1-yllcarbonyl}thiophene-3-sulfonamide was prepared by the
same method as described in Example 89 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-carboxylthiophene-3-
sulfonamide, and 1-piperonylpiperazine was used instead of ammonium
hydroxide. N-{4-chloro-3-methyl-5-isoxazolyl)-2-{[4-(3,4-methylenedioxy-
benzyl)piperazin-1-yllcarbonyl}thiophene-3-sulfonamide (872 mg,

54% yield) was obtained via HPLC purification as a white powder, m.p.
221-223° C.

EXAMPLE 105

N-{4-chioro-3-methyl-5-isoxazolyl)-2-aminothiophene-3-sulfonamide

N-({4-chloro-3-methyl-5-isoxazolyl)-2-aminothiophene-3-sulfonamide
was prepared by the same method as described in Example 99 except
that the mixture was refluxed without the addition of sesamol. N-{4-
chloro-3-methyl-5-isoxazolyl}-2-aminothiophene-3-sulfonamide {298 mg,
31% vyield) was obtained via HPLC as a yellow solid, m.p. 39-42° C.

EXAMPLE 106
N-(4-chloro-3-methyl-5-isoxazolyl})-2-{1-cyano-1-[(3,4-methylenedioxy}-
phenyl]acetyl}thiophene-3-sulfonamide

Carbonyldiimidazole (603 mg, 3.72 mmol} was added to a solution
of N-{4-chloro-3-methyl-5-isoxazolyl)-2-carboxyithiophene-3-sulfonamide
(Example 17) {1.0g, 3.1 mmol} in dry THF (40 ml). The mixture {l} was

stirred at room temperature for 15 minutes.
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NaH {868 mg, 60% in mineral oil, 21.7 mmol) was added to a
solution of (3,4-methylenedioxy)phenylacetonitrile in THF (100 mi}). The
mixture (I} was refluxed for 30 minutes and then allowed to warm to
room temperature.

The mixture (I} was then cannulated into mixture {ll} while cooled
by ice-bath and the resulting mixture was allowed to warm to room
temperature. Water was added to quench excess NaH. THF was then
stripped off on a rotavap. The residue was partitioned between TN NaOH
and Et,0. The aqueous layer was acidified With concentrated HC| with
cooling to pH ~ 1 and extracted with EtOAc. The organic layer was
dried {(MgSO,), the solid filtered and the filtrate concentrated. The
residue was purified by HPLC to give N-(4-chloro-3-.methyl-5-isoxazolyl)—
2-{1-cyano-1-[3,4-(methylenedioxy)phenyllacetyi}thiophene-3-sulfona-
mide {277 mg, 19% vyield) as a yellowish powder, m.p. 142-142°C.

EXAMPLE 107 '
N-{4-chloro-3-methyl-5-isoxazolyl)-2-{3-(dimethylamino)phenoxy-
carbonyllthiophene-3-sulfonamide '

N-{4-chioro-3-methyl-5-isoxazolyl)- 2-[3-(dimethylamino)phenoxy-
carbonyllthiophene-3-sulfonamide was prepared by the same method as
described in Example 97 with the exception that 3-dimethylaminophenol
was used instead of sesamol. N-({4-chloro-3-methyl-5-isoxazolyl)-2-[3-
{dimethylamino)phenoxycarbonyl}thiophene-3-sulfonamide (50 mg, 7.3%
vield} was obtained via HPLC purification as a dark brown oil.

EXAMPLE 108
N-(4-chloro-3-methyl-5-isoxazolyl)-2-{cyclohexyloxycarbonylithiophene-3-
sulfonamide

N-{4-chloro-3-methyl-5-isoxazolyl)-2-({cyclohexyloxycarbonyl)-
thiophene-3-sulfonamide was prepared by the same method as described
in Example 87 with the exception that cyclohexanol was used instead of
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thiophene-3-sulfonamide {29 mg, 5% yield) was obtained via HPLC
purification as an off-white solid, m.p. 134-137° C.

EXAMPLE 109
N-{4-chloro-3-methyl-5-isoxazolyl}-2-[8-hydroxy{3,4-methylens-
dioxy)phenylethyllthiophene-3-sulfonamide

LiBH, {36.6 mg, 1.68 mmol} was added slowly to a solution of N-
{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-
methylenedioxy)phenylacetyllthiophene-3-sulfonamide (Example 102) {74
mg, 0.168 mmol) in the THF (10 ml}. The resulting mixture was stirred
for 8 hours. Saturated NH,Cl {aq) was added to quench the excess
LiBH,. The resulting mixture was concentrated on a rotavap. The residue
was partitioned between EtOAc and 1N HCI. The organic layer was dried
{(MgSO,), and the solid was filtered.

EXAMPLE 110
N,N’-bis{3-1{3,4-dimethyl-5-isoxazolyl}aminosulfonyl]lthien-2-yl}urea

Triethylamine (1.4 mi, 9.93 mmol} and diphenyiphosphorylazide
(9.39 mg., 3.31 mmol) were sequentially added to a solution of N-(3,4-
dimethyl-5-isoxazolyl}-2-(carboxyllthiophene-3-sulfonamide (Example 17)
{1.0 g, 3.31 mmol} in THF (50 ml}). The resulting mixture was stirred for
30 minutes at room temperature and then refluxed for 1 hour. The
mixture was allowed to cool to room temperature. THF was stripped off
by use of a rotavap. The residue was partitioned between EtOAc and 1N
HCI. The organic layer was dried (MgS0,), the solid filtered, and the
filtrate concentrated. N,N’-bis{3-[{3,4-dimethyl-5-isoxazolyllamino-
sulfonylithien-2-yl}urea (140 mg, 14% yield) was obtained via HPLC
purification as a pale powder, m.p. 112-114°C.
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EXAMPLE 111

N,N’-bis{3-[{4-bromo-3-methyl-5-isoxazolyl)aminosulfonylithien-2-yl}urea
N,N’-bis{3-[(4-bromo-3-methyl-5-isoxazolyl)aminosulfonyllthien-2-

yl}jurea was prepared by the same method as described in Example 110
with the exception that N-{(4-bromo-3-methyl-5-isoxazolyl)-2-carboxythio-
phene-3-sulfonamide was used instead of N-(3,4-dimethyl-5-isoxazolyl)-2-
carboxylthiopehene-3-sulfonamide. N,N’-bis{3-[(4-bromo-3-methyl-5-
isoxazolyl)aminosulfonyllthien-2-yl}urea (80 mg, 15.5% yield)} was
obtained via HPLC purification as an off-white solid, m.p. 127-129° C.

EXAMPLE 112

N-(4-Bromo-3-methyl-5-isoxazolyl)-5-(benzyloxymethyl)thiophene-2-sul-
fonamide

A. 2-(benzyloxymethyl)thiophene

Sodium hydride (0.41 mg, 20 mmol) was added to a solution of 2-
thiophene methanol {2.0g, 0.18mmol) in THF (20 ml) at -40°C. The
reaction was stirred at -40° C for 25 min., then 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 mt)
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 ocil (78% vyield).
B. 2-chlorosulfonyl-56-(benzyloxymethyl)}thiophene

2-chlorosulfonyl-5-(benzyloxymsthyl)thiophene was prepared in the
same manner as described in Example 132A from 2-[benzyloxymethyl)-
thiophene (1.0 g, 5.256 mmol). Purification by column chromatography
using 2.5% ethyl acetate/hexanes gave 520 mg of the pure thiophene as
a brown oil (32% vyield).
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C. N-{4-bromo-3-methyl-5-isoxazolyl}-5-(benzyloxymethyl}thiophene-2-
sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl)-5-({benzyloxymethyl)thiophene-2-
sulfonamide was prepared as described in Example 2 from 2-
chlorosulfonyl-5-(benzyloxymethyl)thiophene (520 mg, 1.72 mmol) and 5-
amino-4-bromo-3-methyl isoxazole (318 mg, 1.8 mmol). Purification by
column chromatography using 10% MeOH/CHCI;} gave 238 mg of pure
N-(4-bromo-3-methyl-5-isoxazolyl)-5-(benzyloxymethylithiophene-2-sul-
fonamide as brown semisolid {31% vyield, m.p. 92° C).

EXAMPLE 113
N-(4-Chloro-3-methyl-5-isoxazolyl)-2-ethylbenzo[blfuran-3-sulfonamide
A. 2-Ethylbenzo[b}furan

2-Ethylbenzol[blfuran was prepared by the method of example 40A
with benzolb}furan (7.3 mmols), 0.86 g) t-Buli {1.7 m, 9.4 mmols)
iodoethane (4 mmois, 0.9 mis} and THF {15 ml). 1.0 g {(95%) of a yellow
liquid was isolated.
B. 2-Ethylbenzo{blfuran-3-sulfonyl chlaride

2-Ethylbenzo[b)furan-3-sulfonyl chloride was prepared by the
method of Example 82C with 2-ethylbenzo[b]furan (6.9 mmois, 1.0 g},
chilorosulfonic acid (8.9 mmols, 0.6 mi) phosphorous oxychioride (21
mmols, 1.9 ml), phosphorous pentachloride {6.9 mmols, 1.4 g} and
CH,CI, {10 ml). Flash chromatography (2% ethyl acetate/hexanes)
provided 0.71 g (42%) of an orange solid.

C. N-{4-chloro-3-methyl-5-isoxazolyl)-2-ethylbenzo[b]furan-3-sulfona-
mide

N-{4-chloro-3-methyl-5-isoxazolyl)-2-ethylbenzo[blfuran-3-sulfona-
mide compound was prepared by the method of Example 41 with 4-
chloro-3-methyl-5-amino-isoxazole (1.0 mmols, 0.13 g}, NaH {2.5 mmols,
60 mg), 2-ethylbenzo[blfuran-3-sulfonyl chloride (1.2 mmols, 0.28 g) and
THF (7 ml). Flash chromatography (20% ethyl acetate/hexanes) followed
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by recrystallization from chioroform and hexane provided 97 mg (28%) of
a white solid, m.p. 132-133.5° C.

EXAMPLE 114
N-{4-Bromo-3-methyl-5-isoxazolyl)-2-[{3,4-methylenedioxy)benzyl])thio-
phene-3-sulfonamide
A. N-{2-carbomethoxythiophene-3-sulfonyl}pyrrole

N-{2-carbomethoxythiophene-3-sulfonyl)pyrrcle was prepared in the
same manner as described in Example 33A by reacting 2-carbomethoxy-
thiophene-3-sulfonyl chioride with pyrrole, 50% yield.

B. N-[{2-hydroxymethyl)thiophene-3-sulfonyllpyrrole

To a stirred solution of N-(2-carbomethoxythiophene-3-
sulfonyl)pyrrole (3.0 g, 11.02 mmole) in a mixture of THF and methanot
{3:1 mixture, 40 ml) was added sodium borohydride {1.2 g} in six lots
over a 30 min. period (exolhermic reaction) with constant stirring. The
solvent was removed under reduced pressure and the residue was
dissolved in saturated ammonium chioride solution {50 ml). The crude
product was extracted with ethyl acetate, and the combined organic
layers was dried over MgSO,, and evaporated to give a crude product
(2.4 g, 80%), which was used directly in the next step.

C. N-[2-{bromomethyl)thiophene-3-sulfonyl]pyrrole

Bromine was added to a stirred mixture of triphenylphosphine (3.1
g. 12 mmole) in methylene chloride (50 ml) at 0° C under nitrogen
atmosphere with stirring until the yellow color persisted. A few crystals
of triphenylphosphine were added to consume excess bromine followed
by pyridine {1.21 ml), and N-[{2-hydroxymethyl}-3-sulfonyl]pyrrole
dissolved in methylene chloride (10 ml) was added. The reaction was
stirred at 0° C for 1 hr and concentrated to give a crude praduct. The
crude product was purified by flash chromatography on silica gel using
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10:1 hexane in ethyl acetate to give N-[2-(bromomethyl)thiophene-3-
sulfonyllpyrrole (2.7 g, 80% vyield).
D.  N-{2-[{3,4-methylenedioxy)benzyljthiophene-3-sulfonyl]}pyrrole
N-{2-{3,4-methylenedioxy) benzyllthiophene-3-suifonyll}pyrrole
was prepared in the same manner as described in Example 32C using N-
[2-{(bromomethyl)thiophene-3-sulfonyl]pyrrole and 3,4-methylenedioxy-
phenylboronic acid, 53% yield.
E. 3-chlorosulfonyl-2-[(3,4-methylenedioxy)benzyl]thiophene
3-chiorosulfonyl-2-(3,4-methylenedioxybenzylhthiophene was
prepared in the same manner as described in Example 65E from N-{2-
[(3,4-methylenedioxy)benzyl]-3-sulfonyl}pyrrole by basic hydrolysis of the
sulfonamide to the sodium salt of sulfonic acid and by conversion of this
salt to the corresponding sulfonyl chiloride, 54% vyield.

F. N-{4-bromo-3-methyl-5-isoxazolyl)-2-[(3,4-methylenedioxybenzyi]-
thiophene-3-sulfonamide

N-(4-bromo-3-methyl-5-isoxazolyl}-2-[{3,4-methylenedioxy)benzyll-
thiophene-3-sulfonamide was prepared in the same manner as described
in Example 2 by reacting 5-amino-4-bromo-3-methylisoxazole and 3-
chiorosulfonyl-2-[{3,4-methylenedioxy)benzyllthiophene. The crude
product was purified by HPLC, 37% vyield.

EXAMPLE 115

N-{4-Bromo-3-methyl-5-isoxazolyl)-5-{2-methoxyphenylithiophene-2-sul-
fonamide

A. N-[5-(2-methoxyphenyl)thiophene-2-sulfonyl]pyrrole
N-[5-(2-methoxyphenyl)thiophene-2-sulfonyl]pyrrole was prepared

in the same manner as described in Example 32C using 2-methoxyphenyl-

boronic acid and N-({5-bromothiophenesulfonyl)pyrrole, 74% yield.

B. 5-chlorosulfonyl-2-{2-methoxyphenylithiophene
5-chlorosulfonyl-2-(2-methoxyphenyl)thiophene was prepared in the

same manner as described in Example 65E from N-[5-(2-methoxyphenyl}-
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thiophene-2-sulfonyllpyrrole by hydrolysis of the suifonamide to the
sodium salt of sulfonic acid (83%) followed by conversion of the salt to
the corresponding suifonyl chloride, resulting in a 24% vyield.

C. N-{4-bromo-3-methyl-5-isoxazolyl)-56-(2-methoxyphenyi)thiophene-
2-sulfonamide

N-(4-bromo-3-methyl-5-isoxazolyl)-5-{2-methoxyphenyl)thiophene-
2-sulfonamide was prepared in the same manner as described in Example
1. Reaction of 2-chlorosulfonyl-5-(2-methoxyphenyljthiophene with 5-
amino-4-bromo-3-methylisoxazole gave N-(4-bromo-3-methyl-5-
isoxazolyl)-5-{2-methyoxyphenyl)thiophene-2-sulfonamide in 32% yield,
m.p. 114-117° C.

EXAMPLE 116
N-{4-Bromo-3-methyl-5-isoxazolyl)-5-(2-tolyl)thiophene-2-sulfonamide
A. 2-{2-tolylithiophene

Sodium carbonate (5 ml., 2M aqueous solution} followed by 2-
methylphenylboronic acid (0.294 g, 2.4 mmol} were added to a solution
of 2-bromothiophene (0.542 g, 2 mmol) and tetrakis(triphenylphosphine}-
palfadium(0) (100 mg) in toluene {5 mi} and ethanol (5 mi} under nitrogen.
The mixture was refluxed for 2 hours, cooled to room temperature and
extracted with ethyl acetate {2 x 50 ml}. The combined organic layers
was dried over MgSO, and evaporated. The residue was flash
chromatographed on silica gel using hexane as eluent to afford 1.2 g of
2-{2-tolyl)ithiophene as a colorless gum.

B. 2-chlorosulfonyl-5-(2-tolylithiophene

To the cold (-5 to 0° C} solution of 2-(2-tolyl)thiophene {0.87 g, 5
mmole} was added chlorosulfonic acid (0.33 ml, 5 mmole} over a 15 min.
period with constant stirring. After 10 min., phosphorous oxychloride (2
mi} and phosphorous pentachloride were added. The reaction mixture
was slowly allowed to attain ambient temperature and stirred for 3 hours.
The mixture was then poured onto crushed ice (60 g) and was extracted
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with ethyi acetate {2 x 50 ml). The combined organic layers was dried
over MgSO, and evaporated. The residue was purified by flash column
chromatography on silica gel using 2% ethyl acetate in hexane to give 2-
chlorosulfonyl-5-(2-tolylithiophene, (1.1 g, 72% vyield).

C.  N-{4-bromo-3-methyl-5-isoxazolyl)-5-{2-tolyl)thiophene-2-sulfona-
mide

N-{4-bromo-3-methyl-5-isoxazolyi)-5-(2-tolyl}thiophene- 2-sulfona-
mide was prepared in the same manner as described in Example 2.
Reaction of 5-chiorosulfonyl-2-(2-tolylithiophene with 5-amino-4-bromo-3-
methylisoxazole gave the crude product which was purified by column
chromatography giving the pure product (gum). This gum was dissolved
in 5 ml of NH,OH, concentrated and dried under high vacuum to get the
ammonium salt of N-{4-bromo-3-methyl-5-isaxazolyl)-5-(2-tolyl)thiophene-
2-sulfonamide in 67% yield, m.p. 180-184° C (NH,* salt).

EXAMPLE 117

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

A. 2-(3-tolyl)thiophene
2-({3-tolylithiophene was prepared in the same manner as described
in Example 117A using 2-bromothiophene and 3-methylphenyiboronic
acid. The crude product was purified by flash chromatography on silica
gel using hexane as the eluent (86% vyield).
B. 2-chlorosuifonyl-5-{3-tolyl)thiophene
2-chlorosulfonyl-5-(3-tolyl)thiophene was prepared in the same
manner as described in Example 117B from 2-(3-tolyl}thiophene, 22%
yield.

C. N-{4-bromo-3-methyl-5-isoxazolyl}-5-( 3-tolyl)thiophene-2-suifona-
mide

N-{4-bromo-3-methyl-5-isoxazolyl)-5-({3-tolylithiophene-2-sulfona-
mide was prepared in the same manner as described in the Example 117C
using 2-chiorosulfonyl-5-{3-tolyl)thiophene and 5-amino-4-bromo-3-
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methylisoxazole. To obtain the ammonium ealt of the final product,
agueous NH,OH was used (31% vield; hygroscopic).
EXAMPLE 118

N-{4-Bromo-3-methyl-5-isaxazolyl)-3-benzylthiophene-2-sulfonamide
A. 3-benzylthiophene

3-benzylthiophene was prepared in the same manner as described
in Example 32C using 3-thienylboronic acid and benzyl bromide, 74%
yield.
B. 2-chiorasulfonyl-3-benzylithiophene

2-chiorosulfonyl-3-benzylthiophene was prepared in the same
manner as described in Example 117B using 3-benzyithiophene, 78%
yield.
C. N-{4-bromo-3-methyl-5-isoxazolyl)-3-benzylithiophene-2-sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl)-3-benzylthiophene-2-sulfonamide
was prepared in the same manner as described in Example 2 by réacting
2-chiorosulfonyl-3-benzyithiophene with 5-amino-4-bromo-3-
methylisoxazole resulting in 2 24% yield, m.p. 180-183° C.

EXAMPLE 119
N-{4-Bromo-3-methyl-5-isoxazolyl}-5-({2-methylfuranyl}thiophene-2-sulfon-
amide

A. N-[5-(2-methyl-5-furyl)thiophene-2-suifonyllpyrrole

t-BulLi (1.7 m solution in hexane, 7.9 ml, 14.6 mmol) was added
dropwise under constant stirring under a nitrogen atmosphere to a
solution of 2-methylfuran (1.0 g, 12 mmol) in THF (20 ml) at -78° C.
The solution was then warmed to -10° C and stirring continued for 45
min. The solution was then added to a solution of zinc chloride {27 ml of
a 0.5 M solution in THF) at -30° C and then warmed to room
temperature where stirring continued for 1 hr. resulting in a paie yellow
clear solution. The solution was then transferred via a steel canula under

nitrogen to a solution of N-{5-bromothiophene-2-sulfonylilpyrrole (Example
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33A, 3.5 g, 12 mmol) and tetrakis(triphenyiphosphine}-palladium (0) (693
mg, 0.6 mmol} in THF {15 mi) at -78° C. The solution was then warmed
to room temperature and stirred for a period of 2 hours. Purification by
column chromatography using 2% ethyl acetate gave 680 mg of N-[5-(2-
methyl-5-furyllthiophene-2-sulfonyllpyrrole as a pale yellow powder {19%
yield).
B. 2-(2-methyl-5-furyl)thiophene-5-sulfonyl chioride
2-(2-methyl-5-furyl)thiophene-5-sulfony! chloride was prepared in
the same manner as described in Example 33D from N-[5-{(2-methyl-5-
furylthiophene-2-sulfonyllpyrrole {300 mg, 1.02 mmol). Purification by
column chromatography using 2% ethy! acetate/hexanes gave 145 mg
{53%) of the sulfonyl chloride as a pale yellow solid.

C. N-{4-bromo-3-methyl-5-isoxazolyl})-5-{2-methyl-5-furylithiophene-2-
sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl)-5-(2-methyl-5-furyl)thiophene-2-
sulfonamide was prepared in the same manner as described in Example 2.
Reaction of 2-(2-methyl-5-furyl)thiophene-5-sulfonyl chloride {55 mg,
0.21 mmol} with 5-amino-4-bromo-3-methylisoxazole (41 mg, 0.21
mmol), after purification by column chromatography using
10% MeOH/CHCI,, gave 45 mg of the pure suifonamide as a brown
semisolid { 54% vield, m.p. 123-124° C).

EXAMPLE 120
N-(4-Bromo-3-methyl-5-isoxazolyl}-4-(phenethyl)thiophene-2-sulfonamide

N-({4-bromo-3-methyl-5-isoxazolyl}-4-(phenethyl)thiophene-2-suifon-
amide was prepared in the same manner as described in Example 2 using
5-amino-4-bromo-3-methyl-isoxazole {132.75 mg, 0.75 mmole} and 4-
{phenethyl)thiophene-2-sulfonyl chloride (Example 118D; 225.62 mg,
0.75 mmol}. The product was purified by HPLC (5-95% acetonitrile with
0.1% TFA over 30 min.) to give N-{4-bromo-3-methyl-5-isoxazolyl)-4-
{phenethyl)thiophene-2-sulfonamide as a brownish oil 72.3mg, 32% yield.
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EXAMPLE 121

N-{3.4-dimethyl-5-isoxazolyl)-2-[{4-methylphenyl)aminocarbonyl]-
thiophene-3-sutfonamide

Phosphonitrilic chloride trimer dissolved in THF {5 ml) was added to
a suspension of N-{3,4-dimethyl-5-isoxazolyl)-2-(carboxyl)thiophene-3-sul-
fonamide (2.0 g, 6.6 mmol) {(Example 28) in THF (5 ml) and Et;N at 0° C.
The cold bath was removed and the reaction mixture stirred at room
temperature for 2 hours. The mixture was diluted with water {150 mi)
and acidified to pH 2 using concentrated hydrochloric acid. The reaction
mixture was then extracted with methylene chloride (2 x 100 ml), and
the combined organic layers was washed with 2N hydrochloric acid {3 x
100 ml), dried over MgS0O,, and concentrated be get crude product. The
crude product was dissolved in ether and allowed to stand at room
temperature to give a precipitate which was filtered and washed with
cold ether giving N-(3,4-dimethyl-5-isoxazolyl}-2-[{4-methylphenyl)amino-
carbonyllthiophene-3-sulfonamide (1.6 g, 61% vyield).

EXAMPLE 122

N-{4-Bromo-3-methyl-5-isoxazolyl)-5-[{4-tolyllaminocarbonyl)thiophene-2-
sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl}-5-[{4-tolyl)aminocarbonyl}-
thiophene-2-sulfonamide was prepared in the same manner as described
in Example 24 from N-(4-bromo-3-methyl-5-isoxazolyl)-5-{4-carboxyben-
zene)thiophene-2-sulfonamide (Exampie 148), 110 mg, 0.25 mmol) and
4-methyianiline (53 mg, 0.49 mmol). Purification by recrystallization from
methanol/water gave 91 mg of the pure sulfonamide as a light tan
powder (61% vield, m.p. 188° C).
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EXAMPLE 123
N-{4-chloro-3-methyl-5-isoxazolyl}-2-[(4-tolyl)aminocarbonyllthiophene-3-
sulfonamide

A. N-{4-chioro-3-methyl-5-isoxazolyl)-2-(carboxyl)thiophene-3-sulfona-
mide
N-{4-chioro-3-methyl-5-isoxazolyl)- 2-{carboxyl)thiophene-3-sulfona-
mide was prepared in the same manner as described in Example 17 using
N-(4-chloro-3-methyl-5-isoxazolyl)-2-{carbomethoxy)thiophene-3-
sulfomanide (Example 123), 78% vyield.

B. N-{4-chloro-3-methyl-5-isoxazolyl)-2-[({4-talyl)aminocarbonyl]-
thiophene-3-sulfonamide

N-{4-chloro-3-methyl-5-isoxazolyl}-2-[{4-tolyl)aminocarbonyi}-
thiophene-3-sulfonamide was prepared in the same manner as described
in Example 122 using N-{4-chioro-3-methy!-B-isoxazolyl)-2-
{carboxyl)thiophene-3-sulfonamide. The crude product was dissolved in a
small quantity of EtOAc {2 ml) and ether (15 mi) was added. The
resulting precipitate was filtered and washed with cold ether {50 ml)
giving N-{4-chioro-3-methyl-5-isoxazoiyl}-2-[{4-tolyl}aminocarbonyl]-
thiophens-3-sulfonamide in 53% yield (m.p. 177-179°).

EXAMPLE 124

N-(4-Bromo-3-methyl-5-isoxazolyl)-2-[(N-methyl]-N-phenylaminocarbonyl}-
thiophene-3-sulfonamide

A solution of N-(4-bromo-3-methyl-5-isoxazolyl}-2-{carboxyl)-
thiophene-3-sulfonamide {183.6 mg, 0.5 mmol) in dry THF (Il ml} was
added to a solution of N-methyl-4-methylaniline {(0.066 ml, 0.6 mmol} in
THF {0.5 mi). Tristhylamine {0.63 ml, 4.2 mmol} was added to the
mixture and, after 10 min., a solution of phosphonitrilic chloride trimer
(210.7 mg, 0.6 mmol) was added. The mixture was stirred for 1 hr. at
50°C, cooled, neutralized with 10 m! 1N HCI {pH 3) and extracted with
ethyl acetate. The extract was dried over anhydrous magnesium sulfate

and the solvent was removed under reduced pressure to give a crude



PCT/US96/04759

WO 96/31492

10

15

20

25

30

-1556-

product which was purified by HPLC (5-95% acetonitrile with 0.1% TFA

.over 30 min.} resulting in N-{4-bromo-3-methyl-5-isoxazolyl)-2-{(N-

methyl)-N-phenylaminocarbonyl)thiophene-3-sulfonamide as a white solid
{92.1 mg, 39.4% vyield, m.p. 51-556°C).

EXAMPLE 125
N-{4-Bromo-3-methyl-5-isoxazolyl)-3-[3,4-(methylenedioxy)phenyl}-
thiophene-2-sulfonamide
A. 3-bromothiophene-2-sulfonyl! chloride

Chlorosulfonic acid {20 mi, 300 mmol) was added to a solution of
3-bfomothiophene (8.15 g, 50 mmol) in methyiene chloride (60 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 the eluent resulting in 3-bromothiophene-2-sulfonyi
chloride (4 g, 30% vyield) and 4-bromothiophene-2-sulfony! chloride
{200 mg, < 1%).

B. N-{3-bromothiophene-2-sulfonyl)pyrrole

N-{3-bromothiophene-2-sulfonyl)pyrrole was prepared in the same
manner as described in Example 33A by reacting 3-bromothiophene-2-
sulfonylchloride with pyrrole (for 16 hr.). N-{3-bromothiophene-2-
sulfonyl}pyrrole was obtained in 54% vyield.

C. N-{[3-(3.4-methylenedioxy}phenyljthiophene-2-sulfonyl} pyrrole

N-{[3-(3,4-methylenedioxy)phenyi]thiophene-2-sulfonyi}pyrrole was
prepared in the same manner as described in Example 32C using 3,4-
methylenedioxyphenylboronic acid and N-{3-bromothiophene-2-
sulfonyl)pyrrole. The crude product was purified by flash column
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chromatography on silica gel using 2% EtOAc in hexane as the eluent
resulting in N-{[3-(3,4-methylenedioxy)}phenylithiophene-2-sulfonyl}-
pyrrole in a 90% vyield.
D.  2-chlorosulfonyl-3-[3,4-{methylenedioxy)phenyt]thiophene
2-chlorosulfonyl-3-[3,4—(methylenedioxv)phenvl]hiophene was
prepared in the same manner as described in Example 112B using N-{[3-
{3,4-methylenedioxy)phenyllthiophene-2-sulfonyl}pyrrole by basic
hydrolysis of the sulfonamide to the sodium sulfonate {100% vyield)
followed by conversion of the salt to the corresponding sulfony! chioride
resulting in a 34% vyield of the final product.

E. N-{4-bromo-3-methyl-5-isoxazolyl)-3-[3,4-{methylenedioxy)phenyl]-
thiophene-2-sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyi)-3-[3,4-(methylenedioxy}phenyl]-
thiophene-2-sulfonamide was prepared in the same manner as described
in Example 1 by reaction of 2-chlorosulfonyl-3-[3,4-{methylenedioxy)-
phenyllthiophene with 5-amino-4-bromo-3-methylisoxazole resulting in a
60% vield, m.p. 183-186° C.

EXAMPLE 126
N-{4-Bromo-3-methyl-5-isoxazolyl)-2-[{2-chloro-3,4-methylenedioxy)-
phenoxymethyllthiophene-3-sulfonamide
A. N-{2-[{3,4-methylenedioxylphenoxymethyllthiophene-3-sulfonyl}-
pyrrole

Sodium hydride {100 mg, 5 mmole) was added to a stirred solution
of 3,4-methylenedioxypheno! (0.607 g, 4.5 mmol) in DMF {dry, 5 ml) 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-bromomethyl)thiophene-3-
sulfonyllpyrrole was added. Stirring was continued at ambient
temperature for 16 hr. The reaction mixture was diluted with water {100
ml), extracted with ethyl acetate {2 x 50 ml) and washed with 1N NaOH
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{2 x 25 mi) to remove phenol! derivative. The mixture was dried over
MgSO, and concentrated resulting in N-{2-{(3,4-methylenedioxy}phenoxy-
methyljthiophene-3-sulfonyli}pyrrole, which was recrystallized using
hexane/EtOAc (1.0 g, 92% vield).

B. 3-chiorosulfonyl-2-[{2-chioro-3,4-methylenedioxy)phenoxymethyl]-
thiophene

3-chlorosulfonyl-2-[{2-chloro-3,4-methylenedioxy)phenoxymethyll-
thiophene was prepared in the same manner as described in Example 64E
using N-{2-[({3,4-methylenedioxy)phenoxymethyl]thiophene-3-sulfonyi}-
pyrrole by conducting a basic hydroiysis (using potassium hydroxide in
iso-propanol) to the potassium sulfonate followed by conversion of the
salt to the corresponding sulfonyl chloride in an overall yield of 50%.

C. N-(4-bromo-3-methyi-5-isoxazolyl)-2-[(2-chloro-3,4-msthylene-
dioxy)phenoxymethyllthiophene-3-sulfonamide

N-(4-bromo-3-methyl-5-isoxazolyl}-2-[{2-chloro-3,4-methylenedioxy-
phenoxyimethyllthiophene-3-sulfonamide was prepared in the same
manner as described in Example 1 by reaction of 3-chiorosulfonyl-2-[(2-
chloro-3,4-methylenedioxyphenoxy)methyllthiophene with 5-amino-4-
bromo-3-methylisoxazole, 47% vyield, m.p. 152-154°C,

EXAMPLE 127
N-{4-Bromo-3-methyl-5-isoxazolyl)-2-[trans-3,4-(methylenedioxy)cinnamyl}-
thiophene-3-sulfonamide
A. Diethyl 2-{3-[{N-pyrrolylisulfonyllthienyimethyl}phosphonate

N-[2-bromomethyl)thiophene-3-sulfonyllpyrrole {0.815 g, 3 mmol)
was suspended in triethylphosphite {5 mi) and was heated to 140° C for
1 hr. with stirring under nitrogen atmosphere. Excess triethylphosphate
was removed under reduced pressure and the residue was dried under
vacuum resulting in 0.9g, 83% vyield of diethyl 2-{3-{{N-pyrrolyl)sulfonyl}-
thienylmethyl}phosphonate. '
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B. N-{Z-[trans-3.4-(mathyienedioxy)cinnamyl]thiophene-3-sulfonyl}-
pyrrole

Sodium hydride {200 mg, 60% dispersion) was added in two lots
to the stirred solution of diethyl 2-{3-I{N-pyrrolyl}sulfonyl]thienylmethyl}-
phosphonate (200 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
diluted with water (100 ml} and extracted with methylene chloride {2 x
50 ml). The combined organic layers 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)cinnamyll-
thiophene-3-sulfonyl}pyrrole (750 mg, 84% yield).
C. 3-chlorosulfonyl-2-[trans-3,4-(methylenedioxy)cinnamyl]thiophene

3-chlorosulfonyl-2-[trans-3,4-(methylenedioxy)cinnamyl]thiophene
was prepared in the same manner as described in Example 64E from N-
{2-[trans-3,4-(methylenedioxy)cinnamyljthiophene-3-sulfonyl}pyrrole by
basic hydrolysis (Osing isopropanol and potassium hydroxide} to the
corresponding potassium sulfonate (100%) followed by conversion of the
salt to the corresponding sulfonyl chloride in a 31% overall yield.

D. N-{4-bromo-3-methyl-5-isoxazolyl)-2-[trans-3,4-{methylene-
dioxy)cinnamyljthiophene-3-sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl)-2-[trans-3,4-{methylenedioxy)-
cinnamyl]thiophene-3-sulfonamide was prepared in the same manner as
described in Example 1 by reaction of 3-chiorosulfonyl-2-[trans-3,4-
{methylenedioxy)cinnamyl]thiophene with 5-amino-4-bromo-3-methyl-
isoxazole. The crude product was purified by HPLC resulting in a 33%
yield, m.p. 147-148°C,
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EXAMPLE 128

N-(4-Bromo-3-methyl-5-isoxazok/l)-2-[3,4-(methylenedioxy)phenethyl]-
thiophene-3-sulfonamide

A. N-{2-[3,4-(methylenedioxy)phenethvlithiophene-3-sulfonyl}pyrrole
An ethyl acetate {15 ml) solution of N-{2-[trans-3,4-(methylene-
dioxy)cinnamyl]thiophene-3-sulfonyl}pyrrole (Example 127B, 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 filteredaahd the filtrate
concentrated to resulting in N-{2-[3,4-(methylenedioxy)phenethyl]thio-
phene-3-sulfonyi}pyrrole (0.55 g, 91% yield).
B. 3-chlorosulfanyl-2-[3,4-(methylenedioxy)phenethyllthiophene
3-chlorosulfonyl-2-{3,4-(methylenedioxy)phenethyllthicphene was
prepared in the same manner as described in the Example 84E using N-
{2-13,4-imethyienedioxy)phenethyllthiophene-3-sulfonyl}pyrrole by
conducting basic hydrolysis (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 sulfony! chioride in a 42%
yield.

C. N-(4-bromo-3-methyl-5-isoxazolyl})-2-[3,4-(methylenedioxy)-
phenethyllthiophene-3-suifonamide

N-{4-bromo-3-methyl-5-isoxazolyl)-2-[3,4-{methylenedioxy)-
phenethyl]thiophene-3-sulfonamide was prepared in the same manner as
described in Example 2. By reacting 3-chlorosulfonyi-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-5-isoxazolyl)-2-[ 3,4-{methylenedioxy)phenethyl)thiophene-3-sul-
fonamide was obtained in a 30% yield, m.p. 180° (dec.).
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EXAMPLE 129
N-{4-Bromo-3-methyl-5-isoxazolyl)-3-{phenyithio)thiophene-2-sulfonamide
A. 3-phenylithiothiophene-2-sulfonyl chloride

A stirred solution of 3-(phenylthio)thiophene (1.0 g, 5.2 mmol) in 5
ml of dry THF was placed under an argon atmosphere and cooled to -78°
C. n-butyl lithium (2.78 ml of 2.3M solution) was added over 20 min.
and stirring was continued at this temperature for an additional 20 min.
Sulfur dioxide gas was then bubbled in at -78° C for a period of 30 min.,
resulting in the formation of a yellow percipitate. This was immediately
followed by dropwise addition of N-chicrosuccinimide (.764 mg, 5.72
mmoi) dissolved in THF. The mixture was warmed to room temperature
and stirring continued for an additional 1.5 hr. The mixture was then
concentrated and the residue dissolved in ether. The organic layer was
washed with water, brine solution and dried over magnesium sulfate.
Evaporation of solvents left a light brown oil which was subjected to
fiash chromatography. Elution with 2% ethyiacetate-hexanes gave 840
mg {56%) of a pale yellow solid.

B. N-{4-bromo-3-methyl-6-isoxazolyl)-3-[phenylithio)thiophene-2-sul-
fonamide

N-({4-bromo-3-methyl-6-isoxazolyl)-3-(phenylthio)thiophene-2-sul-
fonamide was prepared in the same manner as described in Example 2
using 5-amino-4-bromo-3-methylisoxazole {192 mg, 1.1 mmol) and 3-
phenyithiothiophene-2-sulfonyl chioride {300 mg, 1.0 mmol). Purification
by column chromatography using 10% MeOH/CHCI, yielded 358 mg
{83%) of the pure sulfonamide as a brown oil.
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EXAMPLE 130

N-{3.4 dimethyl-5-isoxazolyl)-3-[phenylaminocarbonyl)thiophene-2-sulfon-
amide

A. N-(3,4-dimethyl-5-isoxazolyl)thiophene-2-sulfonamide

N-{3,4-dimethyl-5-isoxazolyl)thiophene-2-sulfonamide was prepared
in the same manner as described in Example 14 using thiophene-2-
sulfony! chloride and 3,4-dimethylaminoisoxazole. Purification by column
chromatography using 3% MeOH/CHCI, yielded 48% N-{3,4-dimethyl-5-
isoxazolyl)thiophene-2-sulfonamide.

B. N-(methyoxyethoxymethyl)-N-({3,4-dimethyl-b-isoxazolyl}thiophene-
2-sulfonamide

N-{methyoxyethoxymethyl}-N-{3,4-dimethyl-5-isoxazolyl)thiophene-
2-sulfonamide was prepared in the same manner as described in Example
32B using N-{3,4-dimethyl-5-isoxazolyl)thiophene-2-sulfonamide and
methoxyethoxymethyl chloride resuiting in 34% vyield. HPLC analysis of
the crude oil obtained after workup showed that the oil was
approximately 86% pure and so was used in the next step without
further purification.

C. N-(methyoxyethoxymethyl)-N-(5.4-dimethyl-5-isoxazolyt)-5-
trimethyisilyl)thiophene-2-sulfonamide

A stirred solution of N-(methyoxyethoxymethyl)-N-{3,4-dimethyl-5-
isoxazolyl)thiophene-2-sulfonamide {300 mg, 0.87 mmol} in 5.0 ml of dry
THF was placed under an argon atmosphere and cooled to -78° C. Over
the course of 20 min, a solution of t-Buli in hexanes (461 m! of 3 2.26 M
solution} was added dropwise and stirring was continued at this
temperature for about 25 min. Then neat trimethylsilychioride (135 mi, 1
mmol) was added dropwise and the solution was stirred at -78° C for 15
min. then at room temp. for 1.5 hr. TLC (1% CHCI; in MeOH) showed
complete reaction of starting material at this time thus, the reaction was
quenched by addition of 2.0 ml of water. After evaporation of soivents



PCT/US96/04759

WO 96/31492

10

15

20

25

-162-

the remaining residue was extracted into ethyl acetate, washed with brine
solution and dried over magnesium sulfate. Purification by column
chromatography using 20% ethy! acetate/hexanes gave the pure sulfona-
mide as a clear oil (52% vyield). '

D. N-(methyoxyethoxymethyl}-N-(3,4-dimethyliisoxazolyl}-3-(phenyi-
aminocarbonyl}-5-(trimethylsilyl}thiophene-2-sulfonamide

A stirred solution of N-{methyoxyethoxymethyl)-N-(3,4-dimethyl-5-
isoxazolyl)-5-trimethylsilyl)thiophene—2-sulforiamide {180 mg, 0.43 mmol}
in 4 ml of dry THF was placed under an argon atmosphere and cocled to -
78° C. At this temperature a solution of t-Buli in hexanes {215 ul at a
2.55 M solution) was added dropwise and stirring was continued at -78°
C for 0.5 hr. resulting in a clear yellow solution. Phenylisocyanate (77 ul,
0.65 mmol} was added dropwise at -78° C and the solution allowed to
reach room temperature. The solution was then worked up as above in
part C. Purification of the final product was achieved by column
chromatography using 30% ethy! acetate/hexanes to give 108 mg of the
sulfonamide a 54% vyield.

E. N-{3.4 dimethyl-5-isoxazolyl)-3-{phenylaminocarbonyl)thiophene-2-
sulfonamide

N-(3,4 dimethy!-5-isoxazolyl}-3-{phenylaminocarbonyl}thiophene-2-
sulfonamide was prepared in the same manner as described in Example
32D using N-{methyoxyethoxymethyl)-N-(3,4-dimethyliisoxazolyl}-3-{N-
phenylcarboxamide-5-trimethylisilyl)thiophene-2-sulfonamide (108 mg,
0.23 mmol). Purification was achieved by recrystallization from
acetonitrile/water to give 62 mg (71% vyield} N-(3,4 dimethyl-5-
isoxazolyl)-3-(phenylaminocarbonyl)thiophene-2-sulfonamide as a brown
powder, m.p. 152°C.
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EXAMPLE 131
N-13,4-dimethyl-5-isoxazolyl)-2-{a-hydroxybsnzyljthiophene-3-suifonamide
A. Thiophene-3-sulfonyl! chloride

n-Buli {2.38M, 17ml)} was slowly added to a solution of 3-bromo-
thiophene (6.5 g, 40 mmol) in ether (30 ml) at -78° C. The reaction was
stirred at -78° C for 45 min. SO, was bubbled through the mixture for
15 minutés at -78° C followed by the addition of NCS {6.4 g, 48 mmol)
as a suspension in THF (40 ml}. The crude product was purified by
column chromatography using 5% ethyl acetate/hexanes to give 3.92 g
thiophene-3-sulfonyl chloride as a pale yellow solid {564% vield).
B. N-(3,4-dimethyl-5-isoxazolyljthiophene-3-sulfonamide

N-{3,4-dimethy!-5-isoxazolyl}thiophene-3-sulfonamide was prepared
in the same manner as described in Example 14 using thiophene-3-
sulfonyl chloride and 3,4-dimethylaminoisoxazole resulting in 66% vyield
as a pale brown solid.

C. 2-[2-{trimethylsilyl)ethoxymethyl}-N-{3,4-dimethyl-5-
isoxazolyl)thiophene-3-sulfonamide

N, N-diisoproplyethylamine (222 i, 128 mmol) was added to a
solution of N-{3,4-dimethyl-5-isoxazolyl)thiophene-3-sulfonamide (300
mg, 1.16 mmol) in methylene chloride (5 ml}, and the mixture was stirred
at room temperature for 15 min. The mixture was then cooled to 0° C
and 2-{trimethysilyl)ethoxy methy! chioride (SEM chloride) (226 21, 1.28
mmol) was added dropwise via syringe, and the resultant yellow solution
was stirred at room temperature for 5 hours. Evaporation of solvents left
an oil which was extracted into ethyl acetate, washed with water and
brine solution and dried over magnesium sulfate. Flash chromatography
of the residue using 10%. ethyl acetate/hexanes yieided 3271 mg 2-[2-
(trimethylsilyl)ethoxymethyl]-N-({3,4-dimethyl-5-isoxazolyl)thiophene-3-sul-
fonamide as a clear coloriess oil which solidified into a white solid upon
standing {71% vyield).
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D. 2-[2-{trimeathylsilyl)ethoxymethyl]-N-(3,4-dimethyl-5-isoxazolyl}-2-
(a-hydroxybenzyljthiophene-3-sulfonamide

n-BuLi {2.39 M, 177 ul) was slowly added to a solution of {2-
trimethylsilylethoxymethyl)-N-(3,4-dimethyl-5-isoxazolyl}thiophene-3-sul-
fonamide (156 mg, 0.38 mmol} in THF at -78° C under nitrogen. The
reaction was stirred at -78° C for 45 min., then benzaldehyde {45 i,
0.42 mmol) was added in one lot at -78° C and the solution was allowed
to come to room temperature. Stirring was continued for 1 hr.
Purification was achieved by column chromatography using 10% ethyl
acetate/hexanes to give 179 mg 2-[2-{trimethylsilyl)ethoxymethyl]-N-{3,4-
dimethyl-5-isoxazolyl)-2-(a-hydroxybenzylithiophene-3-sulfonamide as a
yellow viscous oil (90% vyield).

E. N-{3.4-dimethyl-5-isoxazolyl)-2-{a-hydroxybenzyl)thiophene-3-sul-
fonamide

To a solution of 2-[2-{trimethyisilyl)ethoxymethyl}-N-{3,4-dimethyi-
5-isoxaiolyl)-2-(a-hydroxybenzyl)thiophene-3-suIfonamide (70 mg, 0-14
mmol) in DMF (2 mi} was added cesium fluoride (26 mg, 0.17 mmole) in
one portion. The resulting mixture was heated to 100° C for 10 hours.
The solvents were removed by evaporation under vacuum and the
remaining residue was extracted into ethyl acetate, washed with water,
brine, and dried over MgS0O,. The product was then purified by
chromatography using 50-70% ethyl acetate/hexanes to give 26.2 mg N-
(3,4-dimethyl-5-isoxazolyl}-2-{a-hydroxybenzylithiophene-3-sulfonamide
as a pale white semisolid {51% vyield).

EXAMPLE 132

N-{4-Bromo-5-methyi-3-isoxazolyl)-5-(4-methyiphenylithiophene-2-sulfon-
amide

A. N-[5-(4-methylphenyl)thiophene-2-sulfonyljpyrrole
N-[5-(4-methyiphenylithiophene-2-sulfonyllpyrrole was prepared in
the same manner as described in Example 32C using 4-methyl-phenyl-
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boronic acid and N-{5-bromothiophenesulfonylipyrrole. Purification by

column chromatography using 2% ethyl acetate/hexanes gave N-[5-(4-

methyiphenyl}thiophene-2-sulfonyl]pyrrole as a pale yellow solid in

77% vyield.

B. 2-chiorosulfonyl-5-(4-methyiphenyl)thiophene
2-chlorosulfonyl-5-(4-methylphenyllthiophene was prepared in the

same manner as described in Example 33D using N-[5-(4-methylphenyl)-

thiophene-2-sulfonyllpyrrole. Purification by column chromatography

using 2% ethyl acetate/hexanes gave 2-chlorosulfonyl-5-(4-

methylphenyl)thiophene as a pale yellow powder (61% vyield).

C. N-{4-bromo-3-methyl-5-isoxazolyl)-5-(4-methylphenyl)thiophene-2-
sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl)-5-(4-methylphenyl)thiophene-2-
sulfonamide was prepared in the same manner as described in Example 2.
Reaction of 2-chiorosulfonyl-5-{4-methylphenyl)thiophene {100 mg, 0.37
mmol) with 5-amino-4-bromo-3-methylisoxazols (65 mg, 0.37 mmol)
yielded, after column chromatography using 10% MeOH/CHCI;, 96 mg
final product as a pale yellow solid, (63% yield, m.p. 175° C).

EXAMPLE 133
N-{4-Bromo-3-methyl-5-isoxazolyl}-5-(4-phenyl)thiophene-2-sulfonamide
A. N-{pyrrole)-5-{4-phenylithiophene-2-sulfonamide

N-(pyrrole}-5-(4-phenyl)thiophene-2-sulfonamide was prepared in
the same manner as described in Example 32C using phenyl boronic acid
and N-{5-bromothiophenesulfonyl)pyrrole. Purification by column
chromatography using 2% ethyl acetate/hexanes gave the pure sulfona-
mide as a yellow powder in 67% vyield.

B. 2-chlorosulfonyl-5-(4-phenyl)thiophene
2-chiorosulfonyi-5-(4-phenyl)thiophene was prepared in the same

manner as in Exa_mple 33D from N-(pyrrole)-5-(4-phenyl)thiophene-2-sul-

fonamide. Purification by column chromatography using 2% ethyl
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acetate/hexanes gave the pure thiophene in 77% vyield as a yellow

powder.
C. N-(4-bromo-3-methyl-5-isoxazolyl)-5-{4-phenyl)thiophene-2-sulfona-
mide

N-{4-bromo-3-methyi-5-isoxazolyl}-5-(4-phenyllthiophene-2-sulfona-
mide was prepared in the same manner as described in Example 2.
Reaction of 2-chlorosulfonyl-5-{4-phenyljthiophene {94 mg, 0.36 mmol}
with 5-amino-4-bromo-3-methyl isoxazole {64 mg, 0.36 mmol) yielded.
after column chromatography using 10% MeOH/CHCI;, 85 mg of N-{4-
bromo-3-methyl-5-isoxazolyl)-5-(4-phenyl)thiophene-2-sulfonamide as a
light brown solid, {58% yield, m.p. 132 ° C).

EXAMPLE 134
N-{4-bromo-3-methyl-5-isoxazolyl}-5-[4-(triflucromethyl)phenyl]thiophene-
2-sulfonamide
A. N-{5-14-{trifluoromethyl)phenyllthiophene-2-sulfonyl}pyrrole

N-{5-[4-{trifluoromethyl)phenylithiophene-2-sulfonyl}pyrrole was
prepared in the same manner as described in Example 32C using 4-
trifiuoromethylbenzene boronic acid and N-{5-bromothiophene sulfonyl)-
pyrrole. Purification by column chromatography using 2% ethyl ace-
tate/hexanes gave the pure sulfonamide as a white powder in 75% vyield.
B. 2-chlorosulfonyl-5-[4-{trifluoromethyl)phenyllthiophene

2-chlorosulfonyl-5-[4-(trifluoromethyl}phenyllthiophene was
prepared in the same manner as Example 33D from N-{5-[4-{trifluoro-
methyl)phenyl]thiophene-2-sulfonyl}pyrrole. Purification by column
chromatography using 2% ethyl acetate/hexanes gave the pure thiophene
as a white powder in 41% visid.

C. N-(4-bromo-3-methyl-5-isoxazolyl)-5-[4-(triflucromethyl)phenyl]-
thiophene-2-sulfonamide

N-(4-bromo-3-msthyl-5-isoxazolyl);5-l4-(trifluoromathyl)phenyl]—

thiophene-2-sulfonamide was prepared in the same manner as described
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in Example 2. Reaction of 2-chiorosulfonyl-5-[4-(trifluoromethyl)-
phenyl]thiophene {100 mg, 0.31 mmol) with 5-amino-4-bromo-3-methyi
isoxazole (54 mg, 0.31 mmol) yielded, after column chromatography,
39 mg of N-(4-bromo-3-methyl-5-isoxazolyl)-5-14-(trifluoromethyl)phenyll-
thiophene-2-sulfonamide as a pale yellow powder, (27% yield, m.p.
132° C).

EXAMPLE 135

N-{4-Bromo-3-methyl-5-isoxazolyl)-5-{2-formyiphenyl)thiophene-2-sulfona-
mide

A, N-(3-methyl-5-isoxazolyl}-5-bromothiophene-2-sulfonamide

N-{3-methyl-5-isoxazolyl}-5-bromothiophene-2-sulfonamide was
prepared in the same manner as described in Example 14 from b-
bromothiophene-2-sulfony! chloride and 5-amino-3-methyl isoxazols.
Purification was achieved by extraction of the crude sulfonamide into
aqueous 2N NaOH, washing of the aqueous layer with ethyl acetate and
acidification, using concentrated HCI, to pH ~2. Re-extraction into ethyl
acetate was followed by washing of the organic material with water,
brine and drying over magnesium sulfate. After evaporation of solvents,
a brownish solid remained which was sufficiently pure to use in the next
step.

B. N-{3-methyl-b-isoxazolyl)-5-{2-formyiphenyl)thiophene-2-sulfona-
mide

N-{3-methyl-5-isoxazolyl})-5-{ 2-formylphenyl)thiophene-2-sulfona-
mide was prepared in the same manner as described in Example 32C
from 2-formylbenzeneboronic acid {281 mg, 1.87 mmol) and N-{3-methyl-
5-isoxazolyl}-6-bromothiophene-2-sulfonamide (550 mg, 1.7 mmol).
Purification by column chromatography using 15% MeOH/CHCI; gave
163 mg (28%) of the pure sulfonamide as a brown oil.

C. N-(4-bromo-3-methyl-5-isoxazolyl);5-(2-formylphenyl)thiophene-z-
sulfonamide
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N-bromosuccinamide {81 mg, 0.45 mmol) was added to a solution
of N-({3-methyl-5-isoxazolyl)-5-(2-formylphenyl)thiophene- 2-sulfonamide
(155 mg, 0.45 mmol) in CHCI; {5 ml). The resulting brownish solution
was stirred at room temperature for 3 hours. The solvent was stripped
off and the material extracted into ethyl acetate and washed with brine
solution. Evaporation of solvents gave 85 mg of the product (45% yieid).
A portion of this was further purified by preparative HPLC. N-{4-bromo-3-
methyl-5-isoxazolyl)-5-(2-formyiphenyl)thiophene-2-sulfonamide was
isolated as a pale brown oil.

EXAMPLE 136

N-{4-Bromo-3-methyl-5-isoxazolyl)-5-(3-aminophenyl)thiophene-2-sulfona-
mide :

A.  N-(3-methyl-5-isoxazolyl)-5-({3-aminophenyljthiophene-2-suifona-
mide

N-(3-methyl-5-isoxazolyl)-5—{3-aminophenyl)thiophene—z—sulft_)na-
mide was prepared in the same manner as described in Example 32C
from 3-amino benzene boronic acid (256 mg, 1.87 mmol) and N-{3-
methyl-5-isoxazolyl)-5-bromothiophene-2-sulfonamide {55 mg, 1.7 mmal).
Purification by column chroméiography using 15% MeOH/CHCI, gave
318 mg (56%) of the product.

B. N-{4-bromo-3-methyl-5-isoxazolyl}-5-{3-aminophenyl)thiophene-2-
sulfonamide

N-{4-bromo-3-methyl-b-isoxazolyl}-5-{3-aminophenyl)thiophene-2-
sulfonamide was prepared in the same manner as described in Example
30A (without acetic acid) using N-(3-methyl-5-isoxazolyl)-5-(3-
aminophenyl)thiophene-2-sulfonamide resulting in 2 33% vyield. Further
purification was achieved using preparative HPLC giving pure N-(4-bromo-
3-methyl-5-isoxazolyl)-5-{3-aminophenylithiophene-2-sulfonamide as a
clear colorless oil.
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'EXAMPLE 137
N-(4-Bromo-3-methyl-5-isoxazolyl)-5-(3,3-dimethylbutyn-1-yl)thiophene-2-
sulfonamide

5 A. N-[5-{3,3-dimethylbutyn-1-yl)}thiophene-2-sulfonylipyrrole
A mixture of N-(5-bromothiophene-2-sulfonyl)pyrrole (600 mg,
2.05 mmol), 3,3-dimethyl-1-butyne {338 mg, 4.1 mmol), copper iodide
(39 mg, 0.21 mmol), tetrakistriphenyiphosphine paliadium [Pd{PPh,),]}
(118 mg, 0.1 mmol) and piperidine {5 mi)} was stirred at room
10 temperature for a period of 24 hours under a nitrogen atmosphere. The
mixture was then diluted with water (10 ml} and extracted with 3 x 25
ml| portions of ether. The combined ether extracts are washed with brine
and dried over MgS0,. The scivent was removed under reduced pressure
and crude product purified by column chromatography using 2% ethyl
16 acetate/hexanes to give 423 mg N-[5-{3,3-dimethylbutyn-1-yl)thiophene-
2-sulfonyl}pyrrole as a yellow powder {70% vyield).
B. 2-chlorosulfonyl-5-{3,3-dimethylbutyn-1-yl)thiophene
2-chiorosulfonyl-5-(t-butylethynyl)thiophene was prepared in the
same manner as described m Example 33D from N[5-(3,3-dimethylbutyn-
20 1-yl)thiophene-2-sulfonamide. Purification by column chromatography
using 2% ethyl acetate/hexanes gave the pure sulfonamide in 33% vyield.

C.  N-[{4-bromo-3-methyl-5-isoxazolyl})-5-(3, 3-d|methylbutyn-1-
ylithiophene-2-sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl)-5-(3,3-dimethylbutyn-1-

25 vyl)thiophene-2-sulfonamide was prepared in the same manner as
described in Example 2. Reaction of 2-chlorosuifonyl-5-{3,3-
dimethyibutyn-1-yl)ithiophene (120 mg. 0.46 mmol} with 5-amino-4-
bromo-3-methylisoxazole {85 mg, 0.48 mmol) yielded, after column
chromatography using 10% MeOH/CHCI,, 116 mg N-(4-bromo-3-methyi-

30 5-isoxazolyl}-5-(3,3-dimethylbutyn-1-yl)thiophene-2-sulfonamide as a
viscous clear oil {(63%).
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EXAMPLE 138

N-{4-Bromo-3-methyl-5-isoxazolyl}-5-[3,5-bis(trifluoromethyl)phenyl}-
thiophene-2-sulfonamide

A. N-{5-[3,5-bis(trifluoromethyl}phenyilthiophene-2-sulfonyl}pyrrole
N-{5-[3, 5-bis(trifluoromethyl}phenyllthiophene-2-sulfonyl}pyrrole
was prepared in the same manner as described in Example 32C from 3,5-
bis(trifluoromethylibenzeneboronic acid {619 mg, 2.26 mmol} and N-[5-
bromothiophene-2-sulfonyl]pyrrole {60 mg, 2.05 mmol). Purification by
column chromatography using 2% ethyl acetate/hexanes gave the pure
sulfonamide as a white solid in 93% vyield.
B. 2-chlorosulfonyl-5-[3,5-bis{triflucromethyl)phenyljthiophene
2-chlorosulfonyl-5-[3,5-bis{trifluoromethyl) phenyllthiophene was
prepared in the same manner as described in Example 33D from N-{5-
[3,B-bis{trifluoromethyl}phenyllthiophene-2-sulfonyl}pyrrole. Purification
by column chromatography using 2% ethyl acetate/hexanes gave the
pure thiophene in 73% vield as a brownish clear oil. '

C. N-{4-bromo-3-methyl-5-isoxazolyl)-5-[3,5 bis(trifluoromethyi}-
phenyllthiophene-2-sulfonamide

N-(4-bromo-3-methyl-5-isoxazolyl)-5-[3,5 bis(trifluoromethyl)-
phenyl]thiophene-2-sulfonamide was prepared in the same manner as in
Example 2. Reaction of 2-chlorosulfonyl-5-[3,5-bis({trifluoromethyl)-
phenyljthiophene {250 mg, 0.63 mmol} with 5-amino-4-bromo-3-methyl-
isoxazole (118 mg, 0.67 mmol) vielded, after column chromatography
using 5% MeOH/CHCI;, 115.2 mg N-{4-bromo-3-methyl-5-isoxazolyl}-5-
[3,5 bisitrifluoromethyl)phenyl]thiophene-2-sulfonamide as a white
powder {34% vyield). A portion of this sample was further purified by
preparative HPLC, m.p. 140° C.
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EXAMPLE 139
N-{4-Bromo-3-methyl-6-isoxazolyl)-5-({5-methyl-2-thianyl)thiophene-2-sul-
fonamide
A, 2-methylthiophene-5-boronic acid

n-BuLi (2.38 M, 16 ml) was slowly added to a solution of 2-methyl
thiophene (3.0 g, 31 mmol) in THF {20 ml) at -78° C. The solution was
kept at -78° C for 10 min. then warmed to 0° C for an additional 0.5 hr.
The solution was then transferred by steel canula under nitrogen into a
vessel containing triisopropylborate (6.3 g, 33 mmol} in ether (15 ml} at -
78° C. The resulting milky white solution was stirred at -78° C for 20
min. then at room temperature for 2 hours. The reaction was quenched
by the addition of 10% aqueous HCI (5.0 ml) and the solution was
extracted into ether. The combined ether extracts were extracted with
10 M NaOH (2 x 30 ml), the aqueous extracts were acidified with dilute
HCI to pH 2 and extracted into ether {3 x 25 ml). The combined ether
extracts were washed once with water (10 ml), once with brine {10 ml)
and dried and evaporated to give 3.91 g 2-methylithiophene-5-boronic
acid as a light brown solid. This was used in the next step with no
further purification.
B. N-[5-(5-methyl-2-thienyllthiophene-2-sulfonyi]pyrrole

N-[5-{5-methyl-2-thienyl)thiophene-2-suifonyl}pyrrole was prepared
in the same manner as described in Example 32C from 2-methyl-
thiophene-5-boronic acid and N-{5-bromothiophene-2-sulfonyl)pyrrole.
Purification by column chromatography using 2% ether/hexanes gave the
pure sulfonamide in 72% yield as a white solid.
C. 2-chlorosulfonyl-5-{5-methyl-2-thienyl)thiophene

2-chiorosulfonyl-5-{5-methyl-2-thienyl)thiophene was prepared in
the same manner as described in Example 33D from N-[5-(5-methyl-2-
thienylithiophene-2-sulfonyljpyrrole (6§70 mg, 1.84 mmol). Purification by
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column chromatography using 2% ethyl acetate/hexanes gave 258 mg
(50%) of the sulfony! chioride as a light green solid.

D.  N-{4-bromo-3-methyl-5-isoxazolyl}-5-(5-methyl-2-thienyl)thiophene-
2-sulfonamide

N-(4-bromo-3-methyl-5-isoxazolyl)-5-({5-methyl-2-thienyl)thiophene-
2-sulfonamide was prepared in the same manner as described in Example
2. Reaction of 2-chiorosulfonyl-5-(5-methyl-2-thienyl)thiophene (200 mg,
0.72 mmol} with 5-amino-4-bromo-3-methylisoxazole (127 mg, 0.72
mmol} yvielded 273 mg (90%) of the crude sulfonamide. After passing
through a small plug of silica gel, a portion of the product was further
purified by preparative HPLC to give the pure sulfonamide as a white
powder, m.p. 161-162° C.

EXAMPLE 140
N-(4-Bromo-3-methyl-5-isoxazalyl)-5-(5-ethyl-2-thienylithiophene-2-sulfon-
amide
A. 2-ethylthiophene-5-boronic acid

2-ethylthiophene-5-boronic acid was prepared in the same manner
as described in Example 140A from 2-ethylthiophene (2.0 g, 18 mmol).
Evaporation of solvents after workup gave 2.16g (78%) of 2-
ethylthiophene-5-boronic acid as a white sold which was used on the
next step with no further purification.

B. N-[5-(5-ethyi-2-thienyl)thiophene-2-sulfonyilpyrrole

N-[5-({5-ethyl-2-thienyl)thiophene-2-sulfonyllpyrrole was prepared in
the same manner as described in Example 32C from 2-ethylthiophene-5-
boronic acid (411 mg, 2.64 mmol) and N-(5-bromothiophene-2-sulfonyl)-
pyrrole (700 mg, 2.39 mmol). Purification by column chromatography
using 2% ethyl acetate/hexanes gave 6.30 mg of the pure product as a
dark brown solid (90% vyield).

C. 2-chlaorosulfonyl-5-{5-athyl-2-thienyl)thiophene
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2-chiorosulfonyl-5-(5-ethyl-2-thienyl)thiophene was prepared in the
same manner as described in Example 33D from N-(pyrrole}-5-(5-ethyl-2-
thienyl)thiophene-2-sulfonamide (630mg, 2.16 mmol). Purification by
column chromatography using 1% ethyl acetate/hexanes gave 400.3 mg
of the pure sulfonyl chloride as a bright yellow solid (§7% vyield).

D. N-{4-bromo-3-methyl-5-isoxazolyl)-5-{5-ethyl-2-thienyl)thiophene-2-
sulfonamide

N-({4-bromo-3-methyl-5-isoxazolyl)-5-{5-ethyl-2-thienyl)thiophene-2-
sulfonamide was prepared in the same manner as described in Example 2.
Reaction of 2-chlorosulfonyi-5-{5-ethyl-2-thienyl)thiophene (200 mg, 0.68
mmol) with 5-amino-4-bromo-3-methyl isoxazole (121 mg, 0.68 mmol)
yielded 174 mg N-{4-bromo-3-methyl-5-isoxazolyl)-5-{5-ethyl-2-thienyl)-
thiophene-2-sulfonamide {59% vyield}. After passing through a small plug
of silica gel with elution using 10% MeOH/CHCI,, a small fraction of the
product was further purified using preparative HPLC to give the sulfona-
mide as a light tan colored powder, m.p. 126°C.

EXAMPLE 141

N-(4-chloro-3-methyl-5-isoxazolyl)-6-(5-ethyl-2-thienyl)thiophene-2-sulfon-
amide

N-(4-chlorb-3-methyl-5-isoxazolyl)-5-(5-ethyI-2-thienyl)thiophene—2-
sulfonamide was prepared in the same manner as in Example 2. Reaction
of 2-chlorosulfonyi-5-(5-ethyl-2-thienyl)thiophene (Example 141&, 200
mg, 0.68 mmol} with 5-amino-4-chloro-3-methylisoxazole {91 mg, 0.68
mmol) yielded 188 mg of the final product {(71% yield). A small portion
of the product was further purified by preparative HPLC to give the pure

sulfonamide as a tan colored solid.
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EXAMPLE 142

N-(4-Bromo-3-methyl-5-isoxazolyl}-5-(benzo[b]thien-2-yl)thiophene-2-sul-
fonamide

A. Benzo]b]thiophene-2-boronic acid
Benzo[blthiophene-2-boronic acid was prepared in the same
manner as described in Example 140A from benzolb]thiophene except
that t-BulLi was used as the base in place of n-Bull resulting in a tan solid
in 78% vyield.
B. N-[{5-{benzo[b]thien-2-yl)thiophene-2-sulfonyllpyrrole
N-[5-{benzo[b]thien-2-yl)thiophene-2-sulfonyilpyrrole was prepared
in the same manner as described in Example 32C from benzo{b]-
thiophene-2-boronic acid {426 mg, 2.32 mmol) and N-{5-bromothiophene-
2-sulfonyl)pyrrole (700 mg, 2.39 mmol). Purification by column
chromatography using 2% ethyl acetate/hexanes gave the pure sulfona-
mide in 68% vyield as a brownish-red solid.
C. 2-chlorosulfonyl-5-(benzo[blthien-2-ylithiophene
2-chiorosulfonyi-5-{benzo[blthien-2-yl)thiophene was prepared in
the same manner as in Example 33D from N-{5-(benzo[bjthien-2-yl)thio-
phene-2-sulfonyl}pyrrole (620 mg, 1.5 mmol). Purification by column
chromatography using 2% ethyl acetate/hexanes gave 153 mg (32%
yield) of the pure sulfonyl chlcride as a white solid.

D. N-(4-bromo-3-methyl-5-isaxazolyl)-5-(benzo[b]thien-2-yl}thiophene-
2-sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl)-5-{benzol|blthien-2-yl)thiophene-
2-sulfonamide was prepared in the same manner as in Example 2.
Reaction of 2-chlorosulfonyl-5-{benzolb]thien-2-yl)thiophene (150 mg,
0.48 mmol) with 5-amino-4-bromo-3-methyl isoxazole {84 mg, 0.48
mmol) resulted in 97 mg of pure N-{4-bromo-3-methyi-5-isoxazolyl)-5-
(benzo[b]thien-z-ylithiophene-2-sulfonarﬁide as a light tan powder, (45%
yield, m.p. 164° CJ.
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EXAMPLE 143
N-{Bromo-3-methyl-5-isoxazolyl)-5-( 1-pentynylithiophene-2-sulfonamide
A. N-[5-{1-pentynyl)thiophene-2-sulfonyl)pyrrole

N-[5-(1-pentynyiithiophene-2-sulfonyl)pyrrole was prepared as in
Example 138A from N-{5-bromothiophene-2-suifonyl)pyrrole (600 mg,
2.05 mmol) and 1-pentynel (280 mg, 4.1 mmol). Purification by column
chromatography using 2% ethyl acetate/hexanes gave 424 mg of the
pure sulfonamide as a brown oil {74% yieid).
B. 2-chlorosulfonyl-5-{1-pentynylithiophene

2-chiorosulfonyl-5-{1-pentynyl)thiophene was prepared in the same
manner as described in Example 33D from N-[5-(1-pentynylithiophene-2-
sulfonyllpyrroie {420 mg, 1.5 mmol). Purification by column
chromatography using 1% ethy! acetate/hexanes gave 55 mg of the pure
thiophepe as a brown oil (15% vyield).

C. N-{bromo-3-methyl-5-isoxazolyl}-5-( 1-pentynyl)thiophene-2-sulfona-
mide

N-{bromo-3-methy!-5-isoxazolyl}-5-{ 1-pentynylithiophene-2-sulfona-
mide was prepared in the same manner as described in Example 2.
Reaction of 2-chlorosulfonyl-5-(1-pentynyl)thiophene {55 mg. 0.22 mmol)
with 5-amino-4-bromo-3-methylisoxazole (43 mg, 0.22 mmol) vielded
75 mg of N-(bromo-3-methyl-5-isoxazolyl)-5-{ 1-pentynyl}thiophene-2-sul-
fonamide (87% vyield). A portion of the product was further purified by
preparative HPLC to give the pure sulfonamide as a light brown oil.

EXAMPLE 144

N-(4-Bromo-3-methyl-5-isoxazolyl)-5-( 1-napthyl)thiophene-2-sulfonamide
A. N-[5-{1-napthy!)thiophene-2-sulfonyllpyrrole

N-{5-{1-napthyl)thiophene-2-sulfonyl]pyrrole was prepared in the
same manner as described in Example 32C from 1-napthaleneboronic acid
(353 mg, 2.05 mmol) and N-{5-bromothiophene-2-sulfonyl)pyrrole {600
mg, 2.05 mmol). Purification by column chromatography using 2% ethyl
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acetate/hexanes gave the pure sulfonamide in 87% yield as a pale yellow

clear oil.

B. 2-chiorosulfonyl-5-(1-napthyl)thiophene
2-chilorosulfonyl-5-(1-napthyl)thiophene was prepared as described

in Example 33D from N-[5-(1-napthyl)thiophene-2-sulfonyllpyrrole (604

mg, 1.28 mmol). Purification by column chromatography using 2% ethyl

acetate/hexanes gave 376 mg of the pure thiophene in 68% vyield.

C. N-(4-bromo-3-methyl-5-isoxazolyl)-5-( 1-napthyl)thiophene-sulfona-
mide '

N-{4-bromo-3-methy!-5-isoxazolyl}-5-(1-napthyl}thiophene-sulfona-
mide was prepared in the same manner as described in Example 2.
Reaction of 2-chlcrosulfonyl-5-(1-napthylithiophene {200 mg, 0.65 mmol)
with 5-amino-4-bromo-3-methylisoxazole {0.65 mmol), after purification
by column chromatography using 1% MeOH/CHCI,, gave 65.3 mg of
pure N-{4-bromo-3-methyl-b-isoxazolyl)-5-{1-napthyl)thiophene-sulfona-
mide as a brown solid, (22% vyield, m.p. 118° C).

EXAMPLE 145

N-{4-Bromo-3-methyl-5-isoxazolyl}-5-{3-nitrophenyl)thiophene-2-sulfona-
mide

A. N-{3-methyl-5-isoxazolyl}-5-{ 3-nitrophenyl)thiophene-2-sulfonamide

N-{3-methyl-5-isoxazolyl}-5-{3-nitrophenyl)thiophene-2-sulfonamide
was prepared in the same manner as described in Example 32C from 3-
nitrobenzene boronic acid {362 mg, 2.17 mmol} and N-(3-méthyl-5-
isoxazolyl)-5-bromothiophene-2-sulfonamide {700 mg, 2.17 mmol).
Purification by column chromatography using 10% MeOH/CHCI, gave
166 mg of the pure sulfonamide (21% vyield).

B. N-({4-bromo-3-methyl-5-isoxazolyl)-5-(3-nitrophenyl)thiophene-2-sul-
fonamide

N-(4-bromo-3-methyl-5-isoxazolyl)-5-(3-nitrophenyl)thiophene-2-sul-
fonamide was prepared in the same manner as described in Example
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136C. Reaction of N-{3-methyl-5-isoxazolyl}-5-{3-nitrophenyl)thiophene-
2-sulfonamide (328 g, 0.90 mmol) with N-bromosuccinamide {160 mg,
0.90 mmol) gave the final product. A fraction of this material was
further purified by preparative HPLC to give the pure sulfonamide as a
brown solid, m.p. 132°C.

EXAMPLE 146

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

A. 2-(4-methoxycarbonyiphenylithiophene
2-(4-methoxycarbonylphenyl)thiophene was prepared in the same
manner as described in Example 32C from thiophene-2-boronic acid {1.0
g, 7.81 mmol} and methyl-4-bromobenzoate (1.68 g, 7.81 mmol).
Purification by column chromatography using 2% ethyl acetate/hexanes
gave 1.1 g of 2-(4-methoxycarbonyiphenyl)thiophene as a white solid
(65% vyieid).
B. 2-chiorosulfonyl-5-(4-methoxycarbonylphenyl)thiophene
Chiorosulfonic acid {1.06 g, 9.16 mmol) was slowly added to a
solution of 2-(4-methoxycarbonylphenyl)thiophene (500 mg, 2.29 mmol)
in CH,Cl, (10 ml) at -78° C. The resulting solution was stirred at -78° C
for 1 hr. by which time the sulfonic acid had completely formed as judged
by TLC using 10% ethyl acetate/hexanes. Phosphorous oxychloride
(2 ml) was then added at -78° C foliowed immediately by addition of
phosphorous pentachloride {954 mg, 4.58 mmol}. The resuiting solution
was stirred at -78° C for 0.5 hr. and then at room temperature for 25
min. The solution was then carefully poured onto crushed ice (100 g)
and extracted into diethy! ether {100 ml}. The combined organic layers
was washed with brine {1 x 25 ml) and dried over MgSO,. After
filtration, removal of solvents left a light greenish solid which was further
purified by column chromatography using 2% ethy! acetate/hexanes to
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give 620 mg of pure 2-chlorosulfonyl-5-(4-methoxycarbonyiphenyl)-
thiophene as a pale yellow solid {85% vieid).

C. N-{4-bromo-3-methyl-5-isoxazolyl}-5-{4-methoxycarbonyiphenyl)-
thiophene-2-sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl)-5-(4-methoxycarbonylphenyl}-
thiophene-2-sulfonamide was prepared in the same manner as described
in Example 2 from 2-chlorosulfonyl-5-(4-methoxycarbonylphenyl}thio-
phene {646 mg, 2.04 mmol) and 5-amino-4-bromo-3-methylisoxazole
{361 mg, 2.04 mmol). Purification by column chromatography using
10% MeOH/CHCI,; gave 384 mg of N-{4-bromo-3-methyl-5-isoxazolyl}-5-
(4-methoxycarbonylphenyl)thiophene-2-sulfonamide as a brown oil
(41% yield).

EXAMPLE 147

N-(4-Bromo-3-methyl-5-isoxazolyl)-5-{4-carboxyphenyl)thiophene-2-sul-
fonamide

Lithium hydroxide (13.3 mg, 0.32 mmol) in methano! (2 ml) was
added to a solution of N-{4-bromo-3-methyl-5-isoxazolyl}-5-(4-
methoxycarbonylphenyl)thiophene-2-sulfonamide (Example 147C, 121
mg; 0.27 mmol) previously dissolved in methanol {5 ml). The solution
was stirred at room temperature for a period of 18 hours. The methanol
was removed /n vacuo and the remaining residue dissolved in water. 4N
HCI was added until pH 2.0 was reached, and then the aqueous sofution
was extracted with ethyl acetate (3 x 26ml). The combined organic
layers was washed with water {1 x 10 ml), brine {1 x 10ml) and dried
over MgS0O,. Evaporation left 50 mg {43% vyield) of a pale yellow residue
which was further purified by preparative HPLC to give N-{4-bromo-3-
methyi-5-isoxazolyl)-5-(4-carboxyphenylithiophene-2-sulfonamide as a
white solid, m.p. 219-228° C.
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- EXAMPLE 148

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

Carbonyldiimidazole {553 mg, 3.41 mmol) was added to a solution
of N-{4-chloro-3-methyl-5-isoxazolyl)-2-carboxylthiophene-3-sulfonamide
(1.0 g, 3.1 mmol) in dry DMF (10 ml). The mixture was stirred at room
temperature for 15 minutes to give mixture (l).

NaH {60% dispersion in mineral oil, 521 mg, 13.02 mmol) was
added to a solution of 2’-amino-4',5'-(methylenedioxy)acetophenone
(1.13 g, 6.2 mmol) in dry DMF (10 ml) at 0°C. The mixture was stirred
at 0°C for 15 minutes to give mixture (ll}. Mixture (l) was slowly
cannulated into mixture (lf) at 0°C. The resuliting mixture was stirred at
0°C for 4 hours. The reaction mixture was poured into 2 N HCl {aq.,
200 ml) and the resulting precipitate was filtered. The solid was washed
with water {2x10 ml) and ethyl ether {2x10 ml) to give N-{4-chloro-3-
methyl-5-isoxazolyl) 2-{[2-acetyl-4,5-(methylenedioxy)phenyllaminocar-
bonyl}thiophene-3-sulfonamide {730 mg, 49% vyield} as a dull yellow
powder, m.p. 191-193°C, .

EXAMPLE 149

N-{4-chloro-3-methyl-B-isoxazolyl)-2-{{4,5-dimethoxy-2-methoxycarbonyl-
phenyllaminocarbonyljthiophene-3-sulfonamide and N-(4-chioro-3-methyi-
5-isoxazolyl)}2-{I4,5-dimethoxy-2]4,5-dimethoxy-2-methoxycar-
bonyl)phenyllphenylaminocarbonyl}thiophene-3-sulfonamide

The titie compounds were prepared by the method set forth for N-
{4-chloro-3-methyl-5-isoxazolyl}2-{I2-acetyl-4,5-(methylenedioxy)phenyl]-
aminocarbonyl}thiophene-3-sulfonamide (EXAMPLE 148} except that
methy!-2-amino-4,5-dimethoxybenzoate was used instead of 2’-amino-

4’ ,5’-{methylenedioxy)acetophenone. The crude product was purified via
HPLC to give N-(4-chloro-3-methyl-5-isoxazolyl)-2-[{4,5-dimethoxy-2-
methoxycarbonylphenyl)aminocarbonyllthiophene-3-sulfonamide as a
yellow powder (13% vield, m.p. 167-168° C) and N-{4-chloro-3-methy}-5-
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isoxazolyl)2-{[4,5-dimethoxy-2,4,5-dimethoxy-2-methoxycarbonyl)-
phenyllphenylaminocarbonyl}thiophene-3-sulfonamide as a dull yellow
solid (1% vyield, m.p. 228-230° C).

EXAMPLE 150

N-(4-chloro-3-methyl-5-isoxazolyl)-2-[{2-methyl-1,3,4-thiadiazol-5-
yl)aminocarbonyl]thiophene-3-sulfonamide

Carbonyldiimidazole {553 mg, 3.4immo!) was added to a solution
of N-{4-chloro-3-methyl-5-isoxazolyl)-2-carboxyl-thiophene-3-sulfonamide
(10 g, 3.1 mmol) in dry DMF (10 ml). The mixture was stirred at room
temperature for 15 minutes before the sequential addition of 2-amino-5-
methyl-1,3,4-thiadiazole {736 mg, 6.2 mmol) and pyridine (10 mi). The
resulting mixture was stirred at room temperature overnight. To work up,
the reaction mixture was poured into 1 N HCI (150 ml) and extracted
with EtOAc. The organic layer was dried {(MgS04), the solid was filtered
and the filtrate was concentrated. The residue was purified via HPLC to
give N-(4-chloro-3-methyl-5-isoxazolyl)-2-[(2-methyl-1,3,4-thiadiazol-5-
yllaminocarbonyl]thiophene-3-sulfonamide as a white powder {15% vyield,
m.p. 192-194° C).

EXAMPLE 151

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

NaOH (1.5 N, 250 ml) was added to N-(4-chloro-3-methyl-5-
isoxazolyl}-2-[(4,5-dimethoxy-2-methoxycarbonylphenyl)aminocar-
bonyl]thiophene-3-sulfonamide (EXAMPLE 149); 410 mg). The resulting
suspension was stirred at room temperature overnight to give a clear
solution. The mixture was acidified using concentrated HCI with cooling.
The resulting precipitate was filtered, washed with water (3x50 ml) and
dried on a lyophilyzer to give N-(4-chloro_—3-methyl—s-isoxazolyl)2-{[2-
carboxyl-4,5-(methylenedioxy) phenyljaminocarbonyl}thiophene-3-sulfona-
mide as a yellow powder (87% yield, m.p. 182-195° C).



PCT/USI6/047S9

WO 96/31492

10

15

20

25

30

-181-

EXAMPLE 152

N-(3,4-dimethyl-5-isoxazolyl)-2-{[2-acetyl-4,5-{methylene-
dioxy)phenyllaminocarbonyl}thiophene-3-sulfonamide

N-{3,4-dimethyl-5-isoxazolyl)-2-{[2-acetyl-4,5-(methylene-
dioxy)phenyllaminocarbonyl}thiophene-3-sulifonamide was prepared by
the method set forth for N-(4-chloro-3-methyl-5-isoxazolyl}2-{[2-acetyl-
4,5-{methylenedioxy)phenyllaminocarbonyl}thiophene-3-suifonamide
(EXAMPLE 148) except that N-({3,4-dimethyl-5-isoxazolyl)-2-
carboxyithiophene-3-sulfonamide was used instead of N-(4-chloro-3-
methyl-5-isoxazolyl)-2-carboxylthiophene-3-sulfonamide. N-(3,4-dimethyl-
5-isoxazolyl)-2-{[2-acetyl-4,5-{methylenedioxy)}phenyllaminocarbonyl}thio-
phene-3-sulfonamide was obtained as a yellow powder (8% vield,

m.p. 228-231° C).
EXAMPLE 153

N-{4-chloro-3-methyl-5-isoxazolyl})-2-[(4-methoxy-2-methylphenyl}amino-
carbonyl]thiophene-3-sulfonamide

N-{4-chloro-3-methyl-5-isoxazolyl}-2-[ (4-methoxy-2-methylphenyl}-
aminoarbonyllthiophene-3-sulfonamide was prepared by the method set
forth for N-{4-chioro-3-methyl-5-isoxazolyl)-2-[{2-methyl-1,3,4-thiadiazol-
5-yl)aminocarbonyllthiophene-3-sulfonamide (EXAMPLE 150}, except that
&memoxy-z-methylaniline was used instead of 2-amino-5-methyl-1,3,4-
thiadiazole and that pyridine was not used. The title compound was
obtained via HPLC purification as a dull yeliow powder (66% yield, m.p.
58-62° C).

EXAMPLE 154

N-{(4-chloro-3-methyl-5-isoxazolyl)-2-[{2-cyano-4,5-
dimethoxyphenyllaminocarbonyllthiophene-3-sutfonamide

N-{4-chloro-3-methyl-5-isoxazolyl}-2-[{2-cyanc-4,5-dimethoxy-
phenyl)aminocarbonyljthiophene-3-sulfonamide was prepared by the
method set forth for N-(4-chloro-3-methyi-5-isoxazolyl}2-{[2-acetyl-4,5-
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{methylenedioxy)phenyllaminocarbonyl}thiophene-3-sulfonamide
{(EXAMPLE 148} except that 2-amino-4,5-dimethoxybenzonitrile was used
in stead of 2'-amino-4’,5'-(methylenedioxy)lacetophenone. N-{(4-chloro-3-
methyl-5-isoxazolyl)-2-[{2-cyano-4,5-dimethoxyphenyljaminocarbonyl]-
thiophene-3-sulfonamide was obtained via HPLC purification as a light
brown powder (36% yield, m.p. 53-56° C).

EXAMPLE 155

N-{4-chloro-3-methyl-5-isoxazolyl)-2-1{2,4-dimethoxyphenyl)aminocar-
bonyllthiophene-3-sulfonamide

N-{4-chloro-3-methyl-5-isoxazolyl}-2-[{2,4-dimethoxyphenyl)lamino-
carbonyljthiophene-3-suifonamide was prepared by the method set forth
for N-{4-chloro-3-methyi-5-isoxazolyl)-2-[4-methoxy-2-methylphenyl)-
aminocarbonyl]thiophene-3-sulfonamide (EXAMPLE 153), except that
2.4-dimethoxyaniline was used in stead of 4-methoxy-2-methylaniline. N-
{4-chloro-3-methyl-5-isoxazolyl)-2-[{2,4-dimethoxyphenyl)aminocarbonyl]-
thiophene-3-sulfonamide was obtained via recrystalization (CH3CN/H20)
as yellow crystals {16% vield, m.p. 162-164° C).

EXAMPLE 156

N-(4-chloro-3-methyl-5-isoxazolyl)-2-[{3-methyl-6-pyridyl)aminocar-
bonyllthiophene-3-sulfonamide

N-{4-chloro-3-methyl-5-isoxazolyl)-2-[(3-methyi-6-pyridyl)aminocar-
bonyllthiophene-3-sulfonamide was prepared by the method set forth for
N-{4-chloro-3-methyl-5-isoxazolyl} 2-{[ 2-acetyl-4,5-(methylenedioxy)-
phenyllaminocarbonyl}thiophene-3-sulfonamide (EXAMPLE 148), except
that 2-amino-5-picoline was used in stead of 2'-amino-4’,5’-(methylene-
dioxy)acetophenone, N-{4-chloro-3-methyl-5-isoxazolyl}-2-[{3-methyl-6-
pyridyllaminocarbonyl}thiophene-3-sulfonamide was obtained, via HPLC
purification of the crude reaction mixture, as a bright ysllow powder
(17% yield, m.p. 158-160° CJ. '



PCT/USI6/04759

WO 96/31492

10

16

20

25

-183-

EXAMPLE 157

N-(4-bromo-3-methyl-5-isoxazolyl)-2-[(4-methylphenyl)acetyl]thiophene-3-
sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl)-2-[{4-methylphenyl)-
acetyllthiophene-3-sulfonamide was prepared in the same manner as
described in Example 93B by reacting 4-methylbenzylmagnesium chloride
with N-(4-bromo-3-methyl-5-isoxazolyl)-2-[N-methoxy({methylamino-
carbonyl)lthiophene-3-sulfonamide in THF (see Example 93A) at -78°C to
room temperature, resulting in 78% yield. m.p. 146-150° C.8

EXAMPLE 158

N-{4-bromo-3-methyl-5-isoxazolyl)-2-[{4-methyl){cinnamyl)] thiophene-3-
sulfonamide

A.  N-[2-(4-methyl-trans-styryl)-3-sulfonyl}pyrrole
N-[2-{4-methyl-trans-styryl)-3-sulfonyl} pyrrole was prepared in the
same manner as described in example 1278 using diethyl{3-[(N-
pyrrolyisulfonyl)thien-2-[yllmethyphosphonate and 4-methy|benzald_ehyde
in 30% vyield.
B. 2-(4-methyl-trans-styryl)thiophene-3-sulfonyl chioride
2-(4-methyl-trans-styrylithiophene-3-sulfonyl chloride was prepared
in the same manner as described in Example 64E from N-[2-(4-methyl-
trans-styryl)-3-sulfonyl}pyrrole by basic hydrolysis (using ethanol and
sodium hydroxide} to the corresponding sodium sulfonate foliowed by
conversion to the corresponding suifonyl éhloride in 13% vyield.

C. N-(4-bromo-3-methyl-5-isoxazolyl)-2-(4-methyl-trans-
styryl)thiophene-3-sulfonamide

N-(4-bromo-3-methyl-5-isoxazolyl}-2-(4-meathyl-trans-styryl) thio-
phene-3-sulfonamide was prepared in the same manner as described in
Example 2 by reaction of 2-(4-methyl-trans-styryl)thiophene-3-sulfonyl
chloride with 5-amino-4-bromo-3-methylisoxazole. The crude product
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was purified by HPLC followed by crystallization resulting in a 34% vield,
m.p. 101-105°C.
EXAMPLE 159

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

A. N-{2-[{4-methyl)phenethyl]thiophene-3-sulfonyl}pyrrole
N-{2-[{4-methyl}phenethyllthiophene-3-sulfonyi}pyrrole was
prepared as described in Example 128A by the catalytic hydrogenation of
N-[2-(4-methyl-trans-styryl)-3-sulfonyl}pyrrole in 80% vyield.
B. 2-[{4-methyl)phenethyllthiophene- 3-sulfonylchloride
2-[(4-methyl)phenethyl]thiophene- 3-sulfonylchloride was prepared,
as described in Example 64E, using N-{2-[{(4-methyl)phenethyllthiophene-
3-sulfonyl}pyrrole by basic hydrolysis (KOH/ethano!} of the sulfonamide to
this potassium sait followed by conversion of salt to the corresponding
sulfonyl chioride in 51% vyield.

C. N-{4-bromo-3-methyl-5-isoxazolyl)-2-1{4-methyl)phenethyl]thio-
phene-3-sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl)-2-[{4-methyl)phenethyl]thio-
phene-3-sulfonamide was prepared, as described in Example 2, using 2-
[(4-methyl)phenethyl]lthiophene-3-sulfonylchloride and 5-amino-4-bromo-
3-methylisoxazole in 52% vield.

EXAMPLE 160

N-{4-bromo-3-methyl-5-isoxazolyl}-2-[{4-methylphenoxy)methylithiophene-
3-sulfonamide

A.  N-{2-[{4-methylphenoxy)methyllthiophene-3-sulfonyl}pyrrole
N-{2-[{4-methylphenoxy)methyllthiophene- 3-sulfonyl}pyrrole was

prepared, as described in Example 126A, by reacting N-[2-bromo-

methyl)thiophene-3-sulfonyllpyrrole with 4-methylphenol, in 81% vyield.
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B. 2-[{(4-methylphenoxy)methyljthiophene-3-sulfonyl chloride

2-[{4-methylphenoxy)methyllthiophene-3-sulfonyl chioride was
prepared, as described in Example 64E, using N-{2-{(4-methylphenoxy-
methy!]thibphené-3-sulfonyl}pyrrole by basic hydrolysis (NaOH/EtOH)
followed by conversion to the corresponding sulfonyl chloride, in 46%
yield.

C.  N-{4-bromo-3-methyl-5-isoxazolyl}-2-[(4-methylphenoxy)methyl]-
thiophene-3-sulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl)-2-[(4-methylphenoxy)methyl]-
thiophene-3-sulfonamide was prepared, as described in Example 2, by
reacting 3-chlorosulfonyl-2-[{4-methylphenoxy)methyl]thiophene with 5-
amino-4-bromo-3-methylisoxazole,resulting in a 64% yield, m.p. 128-
130° C.

EXAMPLE 161

N-(3.4-dimethyl-5-isoxazolyl)-2-{4-tolylacetylphenyl)thiophene-3-
sulfonamide

A.  N-{3,4-dimethyl-5-isoxazolyl}-2-[N-methoxy(methylaminocarbonyl)-
thiophene-3-sulfonamide

N-{3,4-dimethyl-5-isoxazolyl)-2-IN-methoxy{methylaminocarbonyl)-
thiophene-3-sulfonamide was prepared, as described in Example 93A, by
reacting N-(3,4-dimethyl-5-isoxazolyl)-2-{carboxyl)thiophene-3-
sulfonamide with N-O-dimethylhydroxylamine hydrochloride using
triethylamine as base and carbonyldiimidazole,resulting in a 23% vyield.
Crude product purified by column chromatography using 1:1 hex-
anes/EtOAc as the eluent.

B. N-{3.4-dimethyl-5-isoxazolyl)-2-(4-tolylacetyl)thiophene-3-
sulfonamide

N-(3,4-dimethyl-5-isoxazolyl}-2-(4-tolytacetyl)thiophene-3-
sulfonamide was prepared, as described in Example 93B, by reacting N-
{3.4-dimethyl-5-isoxazolyl)-2-[N-methoxy{methylaminocarbonyl}ithio-



WO 96/31492 PCT/US96/04759

10

15

20

25

30

-186-

phene-3-sulfonamide with 4-tolylmagnesium chioride,resulting in a 65%
yield, m.p. 95-100° C,
EXAMPLE 162

N-(3,4-dimethyl-5-isoxazolyl)-2-[3,4-{msthylenedioxy)phenylacetyl]-
thiophene-3-sulfonamide

N-{3.4-dimethyl-5-isoxazolyl}-2-[3,4-(methylenedioxy)phenylacetyi}-
thiophene-3-suifonamide was prepared, as described in Example 93B, by
reacting N-(3,4-dimethyl-5-isoxazolyl)-2-[N-methoxy{methyl-
aminocarbonyl)lthiophene-3-sulfonamide with 3,4-methylenedioxylphenyl-
magnesium chloride, resulting in a 65% yield, m.p. 95—106" C.

EXAMPLE 163

N-(4-chioro-3-methyl-5-isoxazolyl}-2-{[2-cyano-4,5-(methylenedioxy)-
phenyilaminocarbonyl}thiophene-3-sulfonamide

N-{4-chloro-3-methyl-5-isoxazolyl)-2-{[2-cyano-4,5-(methylene-
dioxy)phenyllaminocarbonyl}thiophene-3-sulfonamide was prepared as
described in EXAMPLE 148, except that 2’-amino-4’,5’-(methylene-
dioxy)}benzonitrile was used instead of 2'-amino-4',5’-(methylenedioxy)-
acetophenone. It was obtained via HPLC purification as a yellowish solid
in ~40% vyield, m.p. 167-168° C.

EXAMPLE 164

N-{4-chloro-3-methyl-5-isoxazolyl)-2-{3-methoxycarbonyl-2,4,6-
trimethyl)phenylaminocarbonyl!-3-thiophenesulfonamide

A. Methy! 3-amino-2,4,6-trimethylbenzoate

Methy! 3-amino-2,4,6-trimethylbenzoate was synthesized in the
same manner as {3,4-methylenedioxy)-6-methylaniline {see Example 177,
below).

B. N-{4-chloro-3-methyl-5-isoxazolyl}-2-(3-methoxycarbonyl-
2.4,6-trimethyl)phenylaminocarbonyl-3-thiophenesulfonamide

N-{4-chloro-3-methyl-5-isoxazoly()-2-(3-methoxycarbonyl-2,4,6-
trimethyl)phenylmipocarbonvl-3-thiophenesulfonamide was synthesized
in the same manner as for Example 94 except that DMF was used instead
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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-methoxycarbonyi-2,4,6-trimethyl)phenylaminocarbonyl-3-
thiophenesulfonamide as an off-white powder (48 mg, 1% yield, m.p. 66-
70°C}.

EXAMPLE 165

N-{4-chloro-3-methyl-B-isoxazolyl)-2-(2,4.6-trimethyl)phenylacetyl-3-
thiophenesulfonamide

N-{4-chloro-3-methyl-5-isoxazoiyl)-2-(2,4,6-trimethyl}phenylacetyl-
3-thiophenesulfonamide was synthesized in the same manner as for
Example 102 using 2,4,8-trimethyibenzyl chloride 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-trimethyliphenylacetyl-3-
thiophenesuifonamide as a solid (31% vyield, m.p. 42-46°C).

EXAMPLE 166

N-{4-chioro-3-methyl-5-isoxazolyl}-2-(2,4,6-trimethyl)phenylamino-
carbonyl-3-thiophenesulfonamide

N-(4-chioro-3-methyl-5-isoxazolyl)-2-(2,4,6-trimethyl) phenylamino-
carbonyl-3-thiophenesulfonamide was synthesized in the same manner as
Example 94. The crude product was purified via preparative HPLC to
give N-{4-chloro-3-methyl-5-isoxazolyl)-2-(2,4,6-
trimethyl)phenylaminocarbonyl-3-thiophenesulfonamide as a yellowish-
brownish powder {410 mg, 30% vyield, m.p. 45-48°C).
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EXAMPLE 167

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

N-{3,4-dimethyi-5-isoxazolyl}-2-{2,4-dimethyl)phenylacetyl-3-
thiophenesulfonamide was synthesized by the same method as described
for Example 102 using 2,4-dimethylbenzyl chloride and N-(3,4-dimethyl-
5-isoxazolyl)-2-(N-methyl-N’-methoxy}aminocarbonyl-3-thio-
phenesulfonamide. The crude product was purified by flash column
chromatography {eluent 1% methanol in CH,Cl,) and further by prepara-
tive HPLC to give N-(3,4-dimethyl-5-isoxazolyl}-2-(2,4-di-
methyl)phenylacetyl-3-thiophenesuifonamide as a semi-solid {(34% vyield).

EXAMPLE 168

N-{4-chioro-3-methyl-5-isoxazolyl)-2-{2,4-dimethyl)phenylacetyl-3-
thiophenesulfonamide

N-{4-chloro-3-methyl-5-isaxazolyl}-2-(2,4-dimethyl)phenylacetyl-3-
thiophenesulfonamide was synthesized in the same manner as for

Example 102 using 2,4-dimethyibenzyl chloride and N-{4-chloro-3-methyl-

- B-isoxazolyl)-2-{N-methyl-N’-methoxy)aminoccarbonyl-3-thiophene-

sulfonamide. 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-dimethyl)phenylacetyl-3-thiophenesulfonamide
as a solid {62% vield, m.p. 48-54°C).

EXAMPLE 169

N-{4-bromo-3-methyl-5-isoxazolyl)-2-{2.4-dimethyl)phenylacetyl-3-
thiophenesulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl)-2-(2,4-dimethyl)phenylacety!-3-
thiophenesulfonamide was synthesized in the same manner as for
Example 102 using 2,4-dimethyibenzyl chloride and N-{4-bromo-3-methyl-
5-isoxazolyl)-2-{N-methyl-N'-methoxy)aminocarbonyl-3-
thiophenesulfonamide. The crude product was purified by flash column
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chromatography (eluent 1% methanol in CH,Cl,} and further by
preparative HPLC to give N-{4-bromo-3-methyl-5-isoxazolyl)-2-(2,4-
dimethyl}phenylacetyl-3-thiophenesulfonamide as a solid (28% yield, m.p.
58-63°C).

EXAMPLE 170

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

N-{4-chloro-3-methyl-5-isoxazolyl)-2-(3,5-dimethyl)phenylacetyl-3-
thiophenesulfonamide was synthesized in the same manner as for
Example 102 using 3,5-dimethylbenzyl bromide and-N-{4-chloro-3-methyl-
B-isoxazolyl)-2-(N-methyl-N’-methoxy)aminccarbonyl-3-
thiophenesulfonamide. 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-{3,5-dimethyl)phenylacetyl-3-thiophenesulfonamide
as a solid (57% vyield, m.p. 45-50°C).

EXAMPLE 171

N-{4-chloro-3-methyl-5-isoxazolyl)-2-(2,5-dimethyl)phenylacetyl-3-
thiophenesulfonamide

N-{4-chloro-3-methyl-5-isoxazolyl)-2-{2,5-dimethyl)phenylacetyl-3-
thiophenesulfonamide was synthesized in the same manner as for
Example 102 using 2,5-dimethylbenzy! chioride and N-{4-chioro-3-methyl-
5-isoxazolyl)-2-(N-methyl-N’-methoxy)aminocarbonyl-3-
thiophenesulfonamide. 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-thiophenesulfonamide
as a solid {33% vyield, m.p. 72-76°C).
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EXAMPLE 172

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-methylenedioxy)phenylacetic acid (5 g,
25.75 mmol) in anhydrous THF {20 mi) at 0°C was added BH3 THF (40
mi, 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 100ml).
Removal of the solvent under reduced pressure gave 2-(3,4-
methylenedioxy)phenyl-1-ethanol as an oil {(4.7g, 98% vyield).

B. 1-acetoxy-2-[(3,4-methylenedioxy)phenyllethane

To a stirred solution of 2-(3,4-methylenedioxy}phenyl-1-ethanol
{1.68 g, 10 mmol) in dry pyridine was added acetic anhydride and the
resultant reaction mixture was stirred at 80°C for 1h. 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% Hcl (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-acetoxy-2-[(3,4-
methylenedioxy)phenyl]ethane as a solid (1.7 g, 81% vyield).

C. 1-acetoxy-2-{{3,4-methylenedioxy)-6-nitrophenyllethane

To a stirred solution of 1-acetoxy-2-[(3,4-methylenedioxy)-
phenyllethane {1.7 g, 8.09 mmol} in acetic acid (10 ml} was added,
dropwise, concentrated HNO; (4.5 mi). This was stirred at room
temperature for 30 min. The reaction mixture was poured into water
{100 ml). The precipeated 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% vyield).
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D. 1-acetoxy-2-[{3,4-methylensdioxy)-6-aminophenyllethane
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% vyield).

E. N-{4-chloro-3-methyl-5-isoxazolyl}-2-[3.4-{methylenedioxy)-6-
{2-acetoxyethyl)lphenylaminocarbonyl-3-
thiophenesulfonamide

N-{4-chioro-3-methyl-5-isoxazolyl}-2-[3,4-(methylenedioxy)-6-(2-
acetoxyethyl)]phenylaminocarbonyl-3-thiophenesulfonamide
was synthesized in the same manner as Example 87. The crude product
was purified by preparative HPLC to give N-(4-chloro-3-methyl-5-
isoxazotyl)-2-[3,4-(methylenedioxy)-8-(2-acetoxyethyl)]Jphenylamino-
carbonyl-3-thiophenesulfonamide as a dull yellow powder (12% vyield,
m.p. 78-82°(C).

EXAMPLE 173

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

To a stirred solution of N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-
(methylenedioxy}-6-(2-acetoxyethyl)|phenylaminocarbonyl-3-thio-
phenesulfonamide {35 mg, 0.066 mmol} in methanol was added NaOH
powder (40 mg) and stirred at room temperature for 30 min. HPLC
analysis showed complete consumption of starting matarial. The reaction
mixture was diluted with water and acidified to pH 2 -3. This was
extracted with ethyl acetate (2 x 25 ml). The combined organic layer
was dried over magnesium sulfate and the solvent removed under
reduced pressure to give N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-
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{methylenedioxy)-6-{2-hydroxyethyl)Jphenylaminocarbonyi-3-thiophene-
sulfonamide as a solid (84% vyield, m.p. 47-52°C).
EXAMPLE 174

N-(4-chioro-3-methyi-5-isoxazolyl}-2-[3,4-{methylenedioxy)-6-(2-
acetoxyethoxy)]phenylaminocarbonyl-3-thiophenesulfonamide

A. Methyl 2-[3,4-{methylenedioxy)phenoxylacetate and 2-[3,4-
{methylenedioxy)phenoxylacetic acid

The mixture of sesamol {13.8 g, 100 mmol, methyl bromoacetate
{15.3 g, 100 mmol) and potassium carbonate in acetone {200 ml) was
refluxed for 24h with stirring. Acetone was removed under reduced
pressure. The residue was dissolved in water (200ml) and was extracted
with ether (2 x 100 mi). the combined organic layer was dried over
magnesium sulfate and the solvent removed under reduced pressure to
give methyl 2-[3,4-(methylenedioxy}phenoxy]acetate as an oil (12 g, 57%
yield). The aqueous phase was neutralized to pH 2 - 3 with concentrated
HC) and the precipitated solid was filtered to get 2-[3,4-
{methylenedioxy}phenoxylacetic acid as a solid (6 g, 31% yieid).

B. - 2-3,4-{methylenedioxy)phenoxy-1-ethanol

2-{3,4-methylenedioxy)phenoxy-1-ethanol was synthesized in the
same manner as for Example 172(A) using 2-[3,4-{methylenedioxy)-
phenoxylacetic acid and BH;*THF complex. The reaction was carried
out for 12 hours at room temperature (98% vyield).

C. 1-acetoxy-2-{3,4-(methylenedioxy)phenoxylethane

1-Acetoxy-2-[3,4-(methylenedioxy}phenoxylethane was
synthesized in the same manner as for Example 172{B) by acetylation of
2-{3,4-methylenedioxy)phenoxy-1-ethanol using acetic anhydride and
pyridine {92% yield).

D. 1-acetoxy-2-[3,4-{methylenedioxy)-6-nitrophenoxylethane

1-acetoxy-2-[3,4-(methylenedioxy}-6-nitrophenoxylethane was
synthesized in the same manner as for Exampie 172(C} by nitration of 1-
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acetoxy-2-[3,4-{methylendioxylphenoxylethane. The reaction was carried
out between 0°C and 5°C for 30 min (78 % vield). |
E. 1-acetoxy-2-[3,4-{methylenedioxy}-6-aminophenoxylethane
1-acetoxy-2-[3,4-(methylenedioxy)-6-aminophenoxylethane was
synthesized in the same manner as for Example 172(D) by reduction of 1-
acetoxy-2-[3,4-{methylenedioxy}-6-nitrophenoxylethane {100% yield).

F. N-(4-chloro-3-mathyl-5-isoxazolyl}-2-[3,4-(methylenedioxy)-6-
{2-acetoxyethoxy)lphenylaminocarbonyl-3-
thiophenesulfonamide

N-{(4-chloro-3-methyl-5-isoxazolyl}-2-[3,4-{methylenedioxy}-6-(2-
acetoxyethoxy)lphenylaminocarbonyl-3-thiophenasulfonamide was
synthesized in the same manner as Example 87 using 1-acetoxy-2-[3,4-
{methylenedioxy}-6-aminophenoxylethane and N-{4-chioro-3-methyi-5-
isoxazolyl)-2-carboxylthiophene-3-sulfonamide. The crude product was
purifigd by preparative HPLC to give N-{4-chloro-3-methyl-5-isoxazolyl)-2-
[3,4-{methylenedioxy)-6-{2-acetoxyethoxy))phenylaminocarbonyl-3-
thiophenesulfonamide as a dull yellow powder (21% yield, m.p. 117-
119°C).

EXAMPLE 175

N-{4-chioro-3-methyl-5-isoxazolyl}-2-[3,4-{methylenedioxy}-6-{2-
hydroxyethoxy)lphenylaminocarbonyl-3-thiophenesulfonamide

N-{4-chioro-3-methyl-5-isoxazolyl)-2-[3,4-{methylenedioxy)-6-(2-
hydroxyethoxy}lphenylaminocarbonyl-3-thiophenesulfonamide was
synthesized in the same manner as Example 173 by basic hydrolysis of
N-(4-chioro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy)-6-{2-acetoxy-
ethoxy)lphenylaminocarbonyl-3-thiophenesulfonamide (86% yield, m.p.
158-161°C).
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EXAMPLE 176

N-{(4-chloro-3-methyl-5-isoxazolyl}-2-{4-methoxycarbonyl-2,6-
dimethyl)phenylaminocarbonyl-3-thiophenesulfonamide

A.  N-(4-chloro-3-methyl-5-isoxazolyl)-N-{methoxyethoxymethyl)-
2-carboxylthiophene-3-sulfonamide

To a mixture of N-(4-chloro-3-methyl-5-isoxazolyl)-2-carboxyl-
thiophene-3-sulfonamide {3.23 g, 100 mmol} and diisopropylethyl amine
(3 mi) in ethyl acetate (20 ml) was added methoxyethoxymethyl chioride
and the resuitant reaction mixture was stirred at room temperature “or 12
hours. This was diluted with ethyl acetate {100 mi} and washed with
T N HCI (2 x 50 ml}. The organic layer was dried over magnesium sulfate
and the solvent removed under reduced pressure to give N-{4-chioro-3-
methyl-5-isoxazolyl}-N-{methoxyethoxymethyl)-2-(carbomethoxy)-
thiophene-3-sulfonamide as light brown oil.

The crude N-{4-chloro-3-methyl-5-isoxazolyl)-N-{methoxyethoxy-
methyl)-2-lcarbométhoxy)thiophene-a-sulfonamide was dissolved in
methanol {60 mi) and potassium hydroxide {5 g} and water (5 ml} were
added. The reaction mixture was stirred at room temperature for 12
hours and extracted with ethyl acetate (2 x 50 ml). The aqueous phase
was neutralized to pH 2 - 3 and was extracted with ethyl acetate {2 x 50
mi). The combined organic layer was dried over magnesim sulfate and
solvent removed to give N-(4-chloro-37methyl—5-isoxazolvl)-N-
(methoxyethoxymethyl)-2-carboxyithiophene-3-suifonamide as light
brown solid {3.5 g, 85% vyield).

B. 4-Carbomethoxy-2,6-dimethylaniline

To a warm solution of 3,5-dimethyl benzoic acid (5 g, 33.33 mmol)
in acetic acid (30 mi) was added fuming nitric acid (30 ml), dropwise.
After completion of the addition the reaction mixture was warmed with a

heat gun. This was stirred for an additional 2 hours during which period
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a solid was precipitated. The reaction mixture was diluted with water
{200 mil) and filtered. The solid was dried under reduced pressure.

To the above solid was added 20 mi of oxaly! chloride and a
catalytic amount of DMF (2 drops). This was stirred at room temperature
for 3 hours during which period a clear solution was formed. Excess
oxalyl chloride was removed under reduced pressure to give yellow solid.

To the yellow solid was added dry methanol {100 ml) and the
mixture stirred at room temperature for 1 hour. Excess methanol was
removed under reduced pressure and the residue dissolved in ether {200
ml). This was washed with water {100 ml) followed by saturated
NaHCO, solution (100 ml). The oganic layer was dried over magnesium
sulfate and the solvent removed giving 4-carbomethoxy-2,6-dimethyl-
nitrobenzene as a yeltow solid (5.8 g, 83% vield}.

4-Carbomethoxy-2,6-dimethylinitrobenzene {2 g, 9.5 mmol} was
dissolved in in ethyl acetate {20 ml) and subjected catalytic
hydrogenation using 10% palladium on carbon (300 mg) at 55 psi for 30
min. The catalyst was filtered and solvent removed to give 4-carbo-
methoxy-2,6-dimethylaniline as a solid (1.7 g, 100% vyield).

C. N-{4-chloro-3-methyl-5-isoxazolyl)-2-(4-methoxycarbonyl-
2,6-dimethyllphenylaminocarbonyl-3-thiophenesulfonamide

N-{4-chloro-3-methyl-5-isoxazolyl)-N-{methoxyethoxymethyl)-2-
carboxylthiophene-3-sulfonamide {3.5 g, 8.5 mmol) {from step A) was
dissolved in oxaly! chloride (5 ml) and a drop of DMF was added. This
was stirred at room temperature for 6 hours. Excess oxalyl chloride was
removed under reduced pressure and the mixture dried under high
vacuum.

To a solution of 4-Carbomethoxy-2,6-dimethylaniline {0.9 g) (from
step B) and triethyl amine {2 ml) in methylene chloride (20 ml) at 0°C
was added the acid chloride in 10 ml of methylene chloride {2.4 g, 4.98
mmol) prepared in the above step. The reaction mixture was permitted to
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warm to room temperture,' was diluted with methylene chioride {50 mi)
and was washed with 1 N HCI followed by saturated NaHCQ, solution.
The organic layer was dried over magnesium sulfate and the solvent
removed gi{ring the crude product. This was purified by column
chromatography using 4:6 ethyl acetate and hexane as a eluent to give
N-{4-chloro-3-methyl-5-isoxazoly!)-N-{methoxyethoxymethyl)2-(4-
methoxycarbonyl-Z,é—dimethyl)phenylaminocarbonyl-3-
thiophenesulfonamide an oil {0.6 g, 20% vyield).

N-(4-chloro-3-methyl-5-isoxazolyl)-N-{methoxyethoxymethyl) 2-(4-
methoxycarbonyl-2, 6-dimethyi)phenyiaminocarbonyi-3-thiophene-
sulfonamide (0.6g) was dissolved in a mixture of methanol (8 ml} and
concentrated HCI (1.5 mi) and the reultant reaction mixture was refluxed
under stirring for 8 hours. Excess methanol was removed under reduced
preséure and the residue dissoived in ethyl acetate {50 ml). This was
washed with saturated sodium chloride solution. The organic las-'er was
dried over magnesium sulfate and the solvent removed giving N-{4-chloro-
3-methyl-5-isoxazolyl}-2-{4-methoxycarbonyi-2,6-dimethyl}phenylamino-
carbonyl-3-thiophenesulfonamide which was crystallized using methylene
chioride and hexane {0.23 g, 47% vield, m.p. 152-1564°C).

EXAMPLE 177

N-{4-chioro-3-methyl-5-isoxazolyl}-2-[3,4-(methylenedioxy)-6-
methyl]lphenylaminocarbonyl-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 ml) was added and the resulting yellow precipitate was filtered and
washed with water until the aqueous filtrate was colorless. The yellow
solid was dissolved in EtOAc (250 ml) and dried (MgS0O,}, and the solid
was filtered off. The filtrate was subjected to catalytic hydrogenation
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(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-methylenedioxy)-6-methylaniline as a brownish grey solid (5.49g,
87% vield).

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

N-{4-chioro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy)-6-
methyilphenylaminocarbonyl-3-thiophenesulfonamide was synthesized in
the same manner as Example 94 using (3,4-methylenedioxy)-6-
methylaniline. The crude product was purified by preparative HPLC to
give N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-{methylenedioxy)-6-
methyllphenylaminocarbonyl-3-thiophenesulfonamide as a yellow solid
(45% vyield, m.p. 60-62°C).

' EXAMPLE 178

N-(4-ch|oro-3-methyl-5-isoxazolyl)-2-(3.4—dimethoxy-6-amino-
carbonyllphenylaminocarbonyl-3-thiophenesulfonamide

N-(4-chloro-3-methyl-5-isoxazolyl)-2-{3,4-dimethoxy-8-amino-
carbonyl)phenylaminocarbonyl-3-thiophenesulfonamide was synthesized
in the same manner as for Example 94 using N-{4-chloro-3-methy!-5-
isoxazolyl)2-{[2-carboxyl-4,5-(methylenedioxy)phenyllaminocar-
bonyl}thiophene-3-suifonamide (Example 151) and ammonium hydroxide.
The crude product was purified by preparative HPLC to give N-(4-chioro-
3-methyI-5-isoxazolyl)-2-(3,4-dimethoxy—6-aminocarbonyl)phenvl-
aminocarbonyl-3-thiophenesulfonamide as yellow powder {(66% yield,
m.p. 188-192¢C),
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EXAMPLE 179

N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenadioxy)-6-methyl]-
phenylacetyl-3-thiophenesulfonamide

A. {3.4-methylenedioxy)-6-methylbenzyl chioride

To a 1:1 mixture of ethyl ether {100 ml} and conc. HClI (100 mi) at
0°C was added {3,4-methylenedioxy)toluene {10 mi). 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 additional 10 hours. The
reaction mixture was then diluted with sthyl ether {100 ml) and the two
layers were separated. The organic layer was dried (MgS0O,), the solid
was filtered and the filtrate was concentrated. The residue was then
heated with hexane (200 mi) and the insolubies were filtered off the hot
solution. The filtrate was concentrated to give a mixture of (3,4~
methylenedioxy)-6-methylbenzyl chioride (9.4 g, 83% yield) and bis[{3,4-
methylenedioxy)-6-methyllphenyimethane (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-
maethyl]phenylacetyl-3-thiophenesulfonamide

N-{4-chloro-3-methyl-5-isoxazoly!}-2-[3,4-(methylenedioxy}-6-
methyl]lphenylacetyl-3-thiophenesuifonamide was synthesized in the same
manner as for Example 102 using (3,4-methylenedioxy)-6-methylbenzyl!
chloride instead of (3,4-methylenedioxy)benzyl chloride. The crude
product was purified by preparative HPLC to give N-{4-chloro-3-methyl-5-
isoxazolyl)-2-[3,4-(methylenedioxy}-6-methyllphenylacetyl-3-
thiophenesulfonamide as a yellow powder {71% yield, m.p. 42-45°C)
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EXAMPLE 180

N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy)}-6-
methanesulfonylaminomethyllphenylaminocarbonyl-3-thiophene-
sulfonamide

A. N-{3,4-methylenedioxy)benzyl-methanesulfonamide

To a solution of piperonylamine (6.07 g, 38.95 mmol) and
triethylamine (5.37 g, 53.12 mmol} in dichloromethane (100 ml) at 0°C
was added methanesulfonyl chloride (4.14 g, 35.41 mmol}. The reaction
was stirred at 0°C for 1 hour. The mixtute was then diluted with
dichioromethane {100 mi) and washed with 1 N HCI {2 x 100 ml}. The
organic layer was dried (MgS0,), the solid was filtered and the filtrate
was concentrated to give N-{3,4-methylenedioxy)benzyl-methane-
sulfonamide as a grey solid {8.4 g, 92% vyield).

B. N-[3,4-(methylenedioxy)-6-amino}benzyl-methanesulfonamide

N-[3,4-(methylenedioxy)-6-aminclbenzyl-methanesulfonamide was
synthesized in the same manner as for (3,4-methylenedioxy}-6-methyl-
aniline (Example 177).

C.  N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-{methylenedioxy)-6-
methanesulfonylaminomethyl]lphenylaminocarbonyl-3-
thiophenesulfonamide

N-{(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-{methylenedioxy)-6-
methanesulfonylaminomethyllphenylaminocarbonyl-3-thiophene-
sulfonamide was synthesized in the same manner as Example 94. The
crude product was recrystalized from acetonitrile and water to give N-(4-
chloro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy)-6-methanesulfonyl-
aminomethyllphenylaminocarbonyl-3-thiophenesulfonamide as an off-
white solid {13% yield, m.p. 147-150°C).



WO 96/31492 PCTUSIG04759

10

15

20

25

-200-

EXAMPLE 181

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

A. [3.4-{methylenedioxy)-6-amino]lphenylacetonitrile

{3,4-{methylenedioxy)-6-amino]phenylacetonitrile was synthesized
in the same manner as for (3,4-methylenedioxy)-6-methylaniline (Example
177).

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

N-{4-chlora-3-methyl-5-isoxazolyl}-2-[3,4-(methylenedioxy}-6-
cyanomethyllphenylaminocarbonyl-3-thiophenesulfcnamide was
synthesized in the same manner as in Example 94. The crude product
was recrystalized from acetonitrile/water to give N-{4-chloro-3-methyl-5-
isoxazolyl)-2-[3,4-{methylenedioxy)-6-cyanomethyl}phenylaminocarbonyl-
3-thiophenesulfonamide as a red-brownish powder (15% yield, m.p. 190-
193°C).

EXAMPLE 182

N-(4-chioro-3-methyl-5-isoxazolyl})-2-[3,4-(methylenedioxy}-6-(3-
hydroxypropyl}lphenylaminocarbonyl-3-thiophenesulfonamide

A. 3-(3,4-methylenedioxy)phenyl-1-propanol

To a solution of 3-(3,4-methylenedioxy)phenylpropanoic acid {5 g,
25.75 mmol) in anhydrous THF (20 ml) at 0°C was added BH,*THF {51.5
mi, 1.0 M in THF, 51.5 mmol). The mixture was refluxed for 1 hour.
Then the THF was evaporated on a rotavap. The residue was treated with
methanol {20 ml) and the solution was concentrated. This process was
repeated 6 times to give 3-(3,4-methyienedioxy)phenyl-1-propanol as an
oil {4.7g, ~ 100 vield).



WO 96/31492 PCT/USI6/04759

-201-

B. 3-[3,4-(methyienedioxy)-6-amino]phenyl-1-propanof

3-[3,4-(methyienedioxy)-6-aminolphenyi- 1-propanol was
synthesized in the same manner as for {3,4-methylenedioxy)-6-
methylaniline (Example 177).

S5 C. N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy}-6-
{3-hydroxypropyl)lphenylaminocarbonyl-3-thiophene-
sulfonamide

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

hydroxypropyl}lphenylaminocarbonyl-3-thiophenesulfonamide was

10 synthesized in the same manner as Example 94. The crude product was
purified by preparative HPLC to give N-{4-chloro-3-methyl-5-isoxazolyl)-2-
[3.4-(methyienedioxy)-6-{3-hydroxypropylllphenylaminocarbonyl-3-
thiophenesulfonamide as a dull yellow powder (18% vyield, m.p. 66-
69°C).

18 EXAMPLE 183

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

A. Methyl (3.4-methylenedioxy)phenylacetate
Methyl! (3,4-methylenedioxy)phenylacetate was prepared as
20 described by known methods {see, Rachele {1963} Journal of Organic
Chemistry 28:2898).
B. Methyl 6-bromo-{3,4-methylenedioxy)phenylacetate
To a solution of methy! (3,4-methylenedioxy)phenylacetate {5 g,
25.8 mmol) in acetic acid {15 ml) was added, dropwise, bromine until a
25 red-brown color persisted. After stirring at RT for 30 minutes, the
reaction mixture was partitioned between water (200 ml) and ether (200
mi). The organic layer was washed with water (3 x 200 mi), dried
{MgSO,), the solid was filtered off and the filtrate was concentrated to
give methyl 6-bromo-({3,4-methylenedioxy)phenylacetate as an oif (5.9 g,
30 84% vyield).
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C. Methyl {3,4-methylenedioxy)-6-cyanophenylacetate

Methy! {3,4-methylenedioxy}-6-cyanophenylacetate was prepared
as described by L. Friedman and H. Shechter in the Journal of Organic
Chemistry 26:2522 (1961).

D. t-Butyl (3,4-methylenedioxy)-8-cyanophenylacetate

To a solution of methyl {3,4-methylenedioxy)-6-cyanophenylacetate
(5 g, 18.32 mmol} in methanol {100 mi) was added 1 N NaOH (50 m).
The reaction was stirred at room temperature for 1.5 hours. Methanot
was then stripped off on a rotavap. The aqueous residue was acidified
with conc. HCl to pH~ 1 and extracted with ethyl acetate. The organic
layer was dried {(MgSO,), the solid was filtered and the fiitrate was
concentrated to give a solid. The solid was treated with thionyl chloride
{50 ml) and the mixture was refluxed for 10 min before the volatiles were
stripped off on a rotavap. The residue was dissolved in dichioromethane
{15 ml) and the solution was added dropwise to a solution of 2-methyl-2-
propanol (6.8 g, 91.6 mmol) and triethylamine (9.3 g, 91.6 mmol) in
dichloromethane (100 ml) at 0°C. The mixture was stirred at 0°C for 1
hour and at room temperature for 2 hours. The mixture was then washed
with water {3x150 ml). The organic layer was dried (MgSO0,), the solid
was filtered and the filtrate was concentrated to give t-butyl (3,4-
methylenedioxy)-6-cyanophenylacetate as a solid {335 mg, 7% yield).

E. N-(4-chloro-3-methyl-5-isoxazolyl})-2-13,4-(methylenedioxy)-6-
cyano]phenylacetyl-3-thiophenesulfonamide

To a solution of N-{4-chloro-3-methyl-5-isoxazolyl)-2-carboxyl-3-
thiophenesulfonamide {2.78 g, 8.63 mmol) in anhydrous DMF (30 mi)
was added carbonyldiimidazole (1.40 g, 8.63 mmol). The mixture was
stirred at room temperature for 20 min to give mixture |I.

To a solution of t-butyl (3,4-methylenedioxy)-6-cyanophenylacetate
{1.5 g, 5.75 mmol} in anhydrous DMF {15 ml) was added NaH (1.2 g,

60% dispersion in mineral oil, 29.9 mmol} at 0°C. The mixture was
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stirred at room temperature for 30 min to give mixture |i. Mixture |
was syringed to mixture !l at 0°C and the resulting mixture was stirred at
0°C for 1 hour and at RT for 10 hours. The crude mixture was poured to
a 2:2:1 mixture of acetonitrile/water/conc. HCI and the resulting mixture
was heated at 40°C for 12 hours. Acetonitrile was then removed on a
rotavap and the aqueous residue was partitioned between ethyl acetate
(200 ml) and 1 N HCI {150 mi). The organic layer was washed with 1 N
HCI {3 x 150 ml) and dried {MgS0,), the solid was filtered off and the
filtrate was concentrated. The residue was purified by preparative HPLC
to give N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-{methylenedioxy)-6-
cyano]phenylacetyl-s-thiophenésulfonamide as a light dull yellow powder
(450 mg, 17% yield, m.p. 105-108°C).

EXAMPLE 184

N-{4-chloro-3-methyl-5-isoxazolyl}-2-[3,4-{methylenedioxy)-6-
dimethylaminocarbonylmethyl]phenylaminocarbonyl-3-thiophene-
sulfonamide

A. N.N-dimethyl {3,4-methylenedioxy)phenylacetamide

N,N-dimethy! {3,4-methylenedioxy}phenylacetamide was
synthesized in the same manner as described in Example 94.

B. N/N-dimethy! (3.4-methylenedioxy)-6-aminophenylacetamide

N,N-dimethyl {3,4-methylenedioxy}-6-aminophenylacetamide was
synthesized in the same manher as (3,4-methylenedioxy)-6-methylaniline
{see Example 177).

C. N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-{methylenedioxy)-6-
dimethylaminocarbonylmethyl]lphenylaminocarbonyl-3-
thiophenesuifonamide

N-(4-chioro-3-methyl-5-isoxazolyl}-2-[3,4-(methylenedioxy)-6-
dimethylaminocarbonyimethyllphenylaminocarbonyl-3-thiophene-
sulfanamide was synthesized in the same manner as Example 94. The
crude product was recrystalized from acetonitrile/water to give N-{4-
chloro-3-methyl-5-isoxazolyl}-2-[3,4-(methylenedioxy)-6-dimethylamino-
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powder { 400 mg, 19% vyield, m.p. 190-193°C).
EXAMPLE 185

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

To N-{4-chioro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy}-6-
methyllphenylacetyl-3-thiophenesulfonamide {100 mg) was added
NH,OHeHCI {300 mg) and water {15 ml). After stirring for 5 min, NaOH
pellet {300 mg) and methanol {2 ml) were added. The warm mixture was
heated at 80°C for 20 min and was cooled to 0°C, it was then poured
into a dilute HC! solution (~30 ml). The resuiting white precipitate was
fiittered to give N-{4-chloro-3-methyl-5-isoxazolyl)-2-(3.4-
{methylenedioxy}-6-methyllphenylhydroxyimino-3-thiophenesulfonamide
as a white solid ( 72 mg, 70% vield, m.p. 154-156°C}).

EXAMPLE 186

N-(4-chloro-3-methyl-5-isoxazolyl)-2-{ 1-acetoxy-2- cis-[3,4-
{methylenedioxy)-6-methyllphenyl}vinyl-3-thiophenesulfonamide

To a solution of N-(4-chloro-3-methyi-5-isoxazolyl)-2-[3,4-
(methylenedioxy)-6-methyllphenytacetyl-3-thiophenesulfonamide {50 mg,
0.11 mmol) in anhydrous DMF {1 ml) was added NaH (11 mg, 60%
dispersion in mineral oil, 0.275 mmol). After stirring at room temperature
for 5 min, acetic anhydride {16.8 mg, 0.165 mmol)} was added. After
stirring at room temperature for an additional 10 min., the mixture was
poured into dilute HCI solution and the resulting precipitate was filtered to
give N-{4-chioro-3-methyl-5-isoxazolyl}-2-{1-acetoxy-2- cis-[3,4-
(methylenedioxy)-6-methyllphenyl}vinyi-3-thiophenesulfonamide as a
yellowish powder (40 mg, 73%, m.p. 55-568°C).
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EXAMPLE 187

N-(4-chloro-3-methyl-5-isoxazolyl)-2-{1,2.3-trimethoxy-6-
cyano)phenylaminocarbonyl-3-thiophenesulfonamide

A. 2-amino-3,4,5-trimethoxybenzonitrile

2-amino-3,4,5-trimethoxybenzonitrile was synthesized in the same
manner as (3,4-methylenedioxy)-6-methylaniline (see Example 177), and
the crude product was recrystalized from methanol/water to give a yellow
powder {13% vield).

B. N-{4-chloro-3-methyl-5-isoxazolyl)-2-(1,2,3-trimethoxy-6-
cyano)phenylaminocarbonyl-3-thiophenesulfonamide

N-{4-chloro-3-methyl-5-isoxazolyl})-2-{1,2,3-trimethoxy-6-
cyano)phenylaminocarbonyl-3-thiophenesulfonamide was synthesized in
the same manner as Example 148. The crude product was purified via
preparative HPLC to give N-{4-chioro-3-methyl-5-isoxazolyl}-2-{1,2,3-tri-
methoxy-6-cyano)phenylaminocarbonyl-3-thiophenesulfonamide as a
yellow powder {180 mg, 10% yield, m.p. 88-80°C).

EXAMPLE 188

N-(3,4-dimethyl-5-isoxazolyl}-2-[3,4-(methylenedioxy)-6-methyl]-
phenylacstyl-3-thiophenesuifonamide

N-{3,4-dimethyl-5-isoxazolyl)-2-[3,4-(methylenedioxy)-6-
methyllphenylacetyl-3-thiophenesuifonamide was synthesized in the same
manner as Example 179. The crude product was purified via preparative
HPLC to give N-{3,4-dimethyl-5-isoxazolyl)-2-(3,4-(methylenedioxy)-6-
methyllphenylacetyl-3-thiophenesulfonamide as a yellow powder (417
mg, 14% vield, m.p. 45-50°C},
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EXAMPLE 189

N-(4-chioro-5-methyl-3-isoxazolyl)-2-[3,4-(methylenedioxy)-6-methyi]-
phenylacetyl-3-thiophenesulfonamide

N-{4-chioro-5-methyl-3-isoxazolyl)-2-[3,4-(methylenedioxy)-6-
methyllphenylacetyi-3-thiophenesulfonamide was synthesized in the same
mahner as Example 179. The crude product was purified via preparative
HPLC to give N-{4-chloro-b-methyl-3-isoxazolyl)-2-[3,4-{methylenedioxy)-
6-methyllphenylacetyl-3-thiophenesulfonamide as a yellowish powaer
(330 mg, 16% yield, m.p. 48-50°C).

EXAMPLE 190

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-isoxazo!yl)-2-[(4-methoxyphenoxy)carbonyl]thio-
phene-3-sulfonamide, N-{4-bromo-3-methyl-5-isoxazolyl}-2-{(4-
methylphenoxy)carbonyljthiophene-3-suifonamide, N-(4-bromo-3-methyl-
B-isoxazolyl)-3-[{4-methylphenoxy)methyllthiophene-2-sulfonamide, N-{4-
bromo-3-methyl-5-isoxazolyl)- 2-[{4-methylphenoxy)}methyljthiophene-3-
sulfonamide, N-(4-bromo-3-methyl-5-isoxazolyl)-3-(4-methy!-trans-styryl}-
thiophene-2-sulfonamide, N-{4-bromo-3-methyl-5-isoxazolyl)-3-{(4-methyl-
phenethyl)thiophene-2-suifonamide, N-{4-bromo-3-methyl-5-isoxazolyl}-2-
[{4-methylphenyllacetyllthiophene-3-sulfonamide, N-{4-bromo-3-methyl-5-
isoxazolyl)-2-[{3-methoxyphenyl) acetyllthiophene-3-sulfonamide, N-(4-
bromo-3-methyl-5-isoxazolyl)- 3-(4-methylphenethyl}-5-(4-tolyl) thiophene-
2-sulfonamide, N-(4-bromo-3-methyl-5-isoxazolyl)-3-{4-methylbenzyl}-5-
(4-tolyl)thiophene-2-sulfonamide, N-(4-bromo-3-methy}-5-isoxazolyl)-3-(4-
methyl-trans-styryl)-5-{4-tolylthiophene-2-sulfonamide, N-{4-chloro-3-
methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy)benzyilthiophene-3-sulfona-
mide, N-{4-chioro-3-methyl-5-isoxazolyl)-2-[{5-methyl-3-isoxazolyl)amino-
carbonyilthiophene-3-sulfonamide, N-{4-bromo-3-methyl-5-isoxazolyl}-2-
[(3-hydroxyl-6-pyridazinyl)aminocarbonyllthiophene-3-sulfonamide, N-{4-
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bromo-3-methyl-5-isoxazdlyl)—3-{[3,4-(methylenedioxy}phenoxvlmethyl}-
thiophene-2-sulfonamide, N-(4-bromo-3-methyl-5-isoxazolyl)-2-[{4-

~ methyl}{cinnamyl)] thiophene-3-sulfonamide, N-(4-bromo-3-methyl-5-

isoxazolyl)-3-[3,4-(methylenedioxy)phenethylithiophene-2-sulfonamide, N-
{4-bromo-3-methyl-B-isoxazolyl)-3-{3,4-(methylenedioxy)-trans-
styrylithiophene-2-sulfonamide, N-(4-bromo-3-methyi-5-isoxazolyl)-2-[{4-
methyl)phenethyllthiophene-3-sulfonamide, N-{3,4-dimethyi-b-isoxazolyl)-
2-{4-tolylacetyiphenyl)thiophene-3-sulfonamide, N-(3,4-dimethyl-5-
isoxazolyl)-2-[3,4-{methylenedioxy)phenylacetyljthiophene-3-sulfonamide,
N-{4-chioro-3-methyl-5-isoxazolyl)-2-[2-hydroxy-4-methylphenyl)aminocar-
bonyllthiophene-3-sulfonamide and others, inciuding those set forth in
TABLE 1 that are not specifically exemplified hersin.

For example, N-{4-bromo-3-methyl-5-isoxazoly!}-3-[2-methyl-4,5-
(meihy!enedioxy)cinnamvl]thiophene-z-sulfonamide, N-(4-bromo-3-
methyl-5-isoxazolyl)-3-[2-(hydroxymethyl}-4,5-(methylenedioxy)-
cinnamyijthiophene-2-sulfonamide, N-{4-bromo-3-methyl-5-isoxazoiyl)-3-
{2-1(tetrahydro-4H-pyran-2-ylxoy)methyl]-4,5-(methylenedioxy)cinnamyl} -
thiophene-2-sulfonamide and N-(4-bromo-3-methy!l-5-isoxazolyl}-3-(2,4-
dimethyicinnamyl)thiophene-2-suifonamide have been prepared in the
same manner as N-(4-brome-3-methyl-5-isoxazolyl)-3-[3,4-
{methylenedioxy)-trans-styryllthiophene-2-sulfonamide. N-{4-bromo-3-
methyl-5-isoxazolyl)-3-[2-methyl-4,5-(methylenedioxy)phenethyllthio-
phene-2-sulfonamide and N-{4-bromo-3-methyi-5-isoxazolyi}-2-{2,4,6-
trimethylphenethyl)thiophene-3-sulfonamide have been prepared in the
same manner as N-{4-bromo-3-methyl-5-isoxazolyl)-2-[{4-methyl)-
phenethyllthiophene-3-sulfonamide {see, Example 159). N-{4-bromo-3-
methyl-s-isoxazolyl)-3-{[2-propyf-4,5-(methy|enadioxy)-
phenoxylmethyl}thiophene-2-suifonamide has been prepared in the same
manner as N-(4-bromo-3-methyl-5-isoxazolyl)-3-[{4-methylphenoxy}-
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methyl]thiophene-2-sulfonamide and N-(4-bromo-3-methyl-5-isoxazolyl}-
3-{(3,4-(msethylenedioxy)phenoxylmethyl}thiophene-2-sulfonamide. N-(4-
bromo-3-methyl-5-isoxazoiyl)-2-{2-methyl-4,5-
{methyienedioxy)phenethyllthiophene-3-sulfonamide has been prepared in
the same manner as N-(4-bromo-3-methyl-5-isoxazolyl}-2-((3,4-
methylenedioxy)phenethyllthiophene-3-sulfonamide. Compounds, such
as N-(4-bromo-3-methyl-5-isoxazolyl)-3-{2-tolylithiophene-2-sulfonamide,
N-{4-bromo-3-methyl-5-isoxazolyl})-3-(3-tolyl)thiophene-2-sulfonamide, N-
(4-bromo-3-maethyl-5-isoxazolyl)-3-(2-tolyl}thiophene-2-sulfonamide, N-{4-
bromo-3-methyl-5-isoxazolyl)-3-(3-methoxyphenyl)thiophene-2-
sulfonamide, N-(4-bromo-3-methyl-S-isoxazolyl)-S-(S-
methoxyphenyllthiophene-2-sulfonamide, N-{4-bromo-3-methyl-5-
isoxazolyl)-3-{2-methoxyphenyl)thiophene-2-sulfonamide, N-(4-bromo-3-
methyl-5-isoxazolyl)-3-(4-ethylphenyl)thiophene-2-sulfonamide, N-{4-
bromo-3-methyl-5-isoxazolyl)-3-(4-propylphenyl)thiophene-2-sulfonamide,
N-(4-bromo-3-methyl-5-isoxazolyl)-3-(4-iso-propylphenyl)thiophene-2-
sulfonamide,N-{4-bromo-3-methyl-5-isoxazolyl)-3-(4-butyiphenyl)-

_ thiophene-2-sulfonamide, N-(4-bromo-3-methyl-5-isoxazolyl)-3-(2,4-

dimethylphenylithiophene-2-sulfonamide, N-(4-bromo-3-methyl-5-isoxa-
zolyl)-3-{4-iso-butylphenyl)thiophene-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-propylphenylithiophene-2-sulfon-
amide, N-(4-bromo-3-methyl-5-isoxazolyl}-3-(4-iso-butyi-2-methylphenyl)-
thiophene-2-suifonamide and N-{4-bromo-3-methyl-5-isoxazolyl}-3-{4-iso-
pentyl-2-methyiphenyllthiophene-2-sulfonamide have been prepared in the
same manner as N-(4-bromo-3-methyl-6-isoxazolyl)-3-[(3,4-methylene-
dioxy)phenyllthiophene-2-sulfonamide (see, Example 125).
N-{4-bromo-3-methyl-5-isoxazolyl)-2-[2-methyl-4,5-(methylene-

dioxy)phenethyllthiophene-3-sulfonamide has been prepared in the same
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manner as N-{4-Bromo-3-methyl-5-isoxazolyl)-2-{3,4-{methylene-
dioxylphenethyllthiophene-3-sulfonamide (Example 128). N-{(4-bromo-3-
methyl-5-isoxazolyl)-2-[2-methyl-4,5-(methylenedioxy)cinnamyllthiophene-
3-sulfonamide has been prepared in the same manner as N-(4-bromo-3-
methyl-5-isoxazolyl)-2-[{4-methyl}{cinnamyl)] thiophene-3-sulfonamide
{Example 158).
N-{4-bromo-3-methyl-5-isoxazolyl}-2-{[3,4-(methylenedioxy)-
phenoxylmethyl}thiophene-3-sulfonamide, N-{4-bromo-3-methyl-5-
isoxazolyl)-2-1{2,4,86-trimethylphenoxy)methylithiophene-3-sulfonamide,
N-{4-bromo-3-methyi-5-isoxazolyl}-2-{[4,5-(methylenedioxy)-2-propyl-
phenoxylmethyl}thiophene-3-sulfonamide have been prepared in the same
manner as N-(4-bromo-3-methyl-5-isoxazolyl)-2-[{4-methyiphenoxy)-
methyllthiophene-3-sulfonamide (Example 160).

Any corresponding N-{4-halo-3-methyl-5-isoxazolyl), N-{4-halo-5-
methyl-3-isoxazolyl), N-{3,4-dimethy!-5-isoxazolyl), N-{(4-halo-5-methy}-3-
isoxazolyl), N-(4-halo-3-methyi-5-isoxazolyl), N-({4,5-dimethyl-3-isoxazolyl)
derivative of any of these compounds or any compound dislosed herein
may alsc be prepared and used as described herein.

EXAMPLE 191

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-methyiphenyl-
aminocarbaonyl)thiophene- 3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-(2,3,4-trimethoxy-6-
acetylphenylaminocarbonyi)thiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-(2,3,4-trimethoxy-8-methoxy-
carbonylphenylaminocarbonyl)thiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-(2, 3,4-trimethoxy-6-
carboxylphenylaminocarbonyi)thiophene-3-sulfonamide,
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N-{4-chloro-3-methyl-5-isoxazolyl}-2-{2, 3,4-trimethoxy-6-
methanesuifonylphenylaminocarbonyl)thiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-[2,3,4-trimethoxy-6-
{cyanomethyl)phenylaminocarbonyllthiophene-3-sulfonamide,
N-(4-chloro-3-methyl-5-isoxazolyl}-2-[2,3,4-trimethoxy-6-(2-
hydroxyethyl}phenylaminocarbonyl]thiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy}-2-methoxy-6-
methylphenylaminocarbony!]thiophene-3-sulfonamide,
N-{4-chioro-3-methyl-5-isoxazolyi)-2-[3,4-{methyienedioxy)-2-methoxy-6-
acetylphenylaminocarbonylithiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-[3,4-{methylenedioxy)-2-methoxy-6-
methoxycarbonylphenylaminocarbonyl]thiophene-3-sulfonamide,
N-{4-chioro-3-methyl-5-isoxazolyl}-2-13,4-(methylenedioxy)-2-methoxy-6- |
carboxyiphenylaminocarbonyl]thiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy)-2-methoxy-6-
methanesulfonylphenylaminocarbonylilthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy}-2-methoxy-6-
cyanophenylaminocarbonyljthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-{methylenedioxy}-2-methoxy-6-
cyanomethylphenylaminocarbonyl]thiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-[3,4-{(methylenedioxy)-2-methoxy-6-
(2-hydroxyethyl)phenylaminocarbonyl]thiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl})-2-[3,4-(methylenedioxy)-2, 6-
dimethylphenylaminocarbonyl}thiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-{methylenedioxy)-6-acetyl-2-
methylphenylaminocarbonyllthiophene-3-suilfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy)-6-
methoxycarbonyl-2-methylphenylaminocarbonyilthiophene-3-sulfonamide,
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N-{4-chloro-3-methyl-5-isoxazolyl)-2-[{3,4-{methylenedioxy)-6-carboxyl-2-
methyiphenylaminocarbonyilthiophene-3-sulfonamide,
N-{4-chioro-3-methyl-5-isoxazolyl)-2-[3,4-(methylsnedioxy)-6-methoxy-2-
methylphenylaminocarbonyllthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-{methylenedioxy}-6-
methanesulfonyl-2-methylphenylaminocarbonyl]thiophene-3-sulfonamide,
N-(4-chloro-3-methyi-5-isoxazolyl}- 2-[3,4-(methylenedioxy)-6-cyano-2-
methyiphenylaminocarbonyljthiophene-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-isoxazoiyl)-2-[3,4-imethylenedioxy)-6-{2-
hydroxyethyl)-2-methylphenylaminocarbonyllthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy)-2-cyano-6-
methyiphenylaminocarbonylithiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy)-6-msthoxy-2-
cyanophenylaminocarbonyl]thiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-[3,4-(methylenedioxy)-2-acetyl-6-
methyiphenylaminocarbonyllthiophene-3-sulfonamide,
N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy)-6-methoxy-2-
acetyiphenylaminocarbonyljthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-(3-cyano-2,4, 6-trimethyl- .
phenylaminocarbonyl]thiophene-3-sulfonamide,
N-(4-chloro-3-methyl-5-isoxazolyl)-2-{3-carboxyi-2,4,6-
trimethyiphenylaminocarbonyl]thiophene-3-sulfonamide,
N-(4-chloro-3-methyl-5-isoxazolyl)-2-{3-hydroxymethyl-2,4,6-
trimethylphenylaminocarbonyllthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)- 2-(3-methanesuifonyl-2,4,6-
trimethylphenylaminocarbonyllthiophene-3-sulfonamide,
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N-{4-chloro-3-methyl-6-isoxazolyl}-2-(3-cyanomethyl-2,4,6-
trimethylphenylaminocarbonyl]thiophene-3-sulfonamide,
N-{4-chioro-3-methyl-5-isoxazolyl})-2-[3-(2-hydroxyethyl})-2,4,6-
trimethylphenylaminocarbonyl]thiophene-3-suifonamide,

8 N-(4-chloro-3-methyl-5-isoxazolyl}-2-[3-(carboxylmethyl)-2,4,6-
trimethylphenylaminocarbonyilthiophene-3-sulfonamide,
N-{4-chloro-3-methy!-5-isoxazolyl)-2-{4-cyano-2,6-
dimethylphenylaminocarbonyi)thiophene-3-suilfonamide,
N-{4-chloro-3-methyi-5-isoxazolyl)-2-(4-carboxyl-2,6-

10 dimethylphenylaminccarbonyijthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-[4-(hydroxymethyl)-2,6-
dimethylphenylaminocarbonyllthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-[4-{2-hydroxyethyl})-2,6-
dimethylphenyiaminocarbonyllthiophene-3-sulfonamide,

18 N-(4-chloro-3-methyl-5-isoxazolyl)-2-{4-{cyanomethyl)-2,6-
dimethylphenylaminocarbonyflthiophene-3-sulfonamide,
N-{4-chloro-3-methyi-5-isoxazolyl)-2-[4-{carboxyimethyl)-2,6-
dimethylphenylaminocarbonyllthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-(4-methanesulfonyl-2,6-

20 dimethylphenylaminocarbonyl}thiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-{2,3,4-trimethoxy-6-
methylphenylacetyl)thiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl})-2-{2, 3,4-trimethoxy-6-
acetylphenylacetyl)thiophene-3-sulfonamide,

25 N-(4-chloro-3-methyl-5-isoxazoiyl)-2-(2,3,4-trimethoxy-6-
methoxycarbonyiphenylacetyl)thiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-{2,3,4-trimethoxy-6-
carboxylphenylacetyl)thiophene-3-sulfonamide,
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N-{4-chioro-3-methyl-5-isoxazolyl)-2-(2,3,4-trimethoxy-6-
methanesulfonyiphenylacstylithiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyi)-2-[2,3,4-trimethoxy-6-
{cyanomethyl)phenylacetyllthiophene-3-sulfonamide,
N-{4-chioro-3-methyl-5-isoxazolyl)-2-12,3,4-trimethoxy-6-(2-
hydroxyethyliphenylacetyllthiophene-3-sulfonamide,
N-(4-chloro-3-methyl-5-isoxazolyl})-2-[3,4-(methylenedioxy}-2-methoxy-6-
methylphenylacetyl]lthiophene-3-sulfonamide,
N-{4-chioro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy}-2-methoxy-6-
acetylphenylacetyl]thiophene-3-sulfonamide,
N-(4-chloro-3—methyl-5-isoxazo|yl}-2-{3,4-(methylenedioxy)-2—methoxy-6¥
methoxycarbonylphenylacetyllthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-[3,4-(methylenedioxy)-2-methoxy-6-
carboxylphenylacetyl]thiophene-3-sulfonamide,
N-{4-chloro-3-methyi-8-isoxazolyl)-2-[3,4-(methylensdioxy-2-methoxy-6-
methanesulfonyl)phenylacetyl]thiophene-3—sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy)-2-methoxy-6-
(cyano)phenyiacetyllthiophene-3-sutfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-{methylenedioxy}-2-methoxy-6-
{cyanamethyliphenylacetyl]thiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isaxazolyl)-2-{ 3,4-{methylenedioxy)-2-methoxy-6-
{2-hydroxyethyl)phenylacetyllthiophene-3-sulfonamide,
N-{4-chioro-3-methyl-5-isoxazolyl)-2-[3,4-{methylenedioxy)-2,6-
dimethylphenylacetyllthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-(methyienedioxy}-6-acetyl-2-
methylphenylacetylithiophene-3-sulfonamide,
N-(4-chloro-3-methyl-5-isoxazolyl}-2-(3,4-{methylenedioxy)-6-
methoxycarbonyl-2-methylphenylacetyllthicphene-3-sulfonamide,
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N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy)-6-carboxyl-2-
methylphenylacetyllthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy)-6-methoxy-2-
methylphenyiacetyllthiophene-3-sulfonamide,
N-{4-chioro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy}-6-
methanesuifonyl-2-methylphenylacetyilthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-imethylenedioxy}-6-cyano-2-
methylphenylacetyl]thiophene-3-sulfonamide,
N-{4-chioro-3-methyl-5b-isoxazolyl)-2-[3,4-(methylenedioxy)-6-
{cyanomethyl}-2-methylphenylacetyl]thiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy)-6-{2-
hydroxyethyl)-2-methylphenylacetyl]thiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl}-2-[3,4-(methylenedioxy)-2-cyano-6-
methylphenylacetyljthiophene-3-sulfonamide, .
N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy)-6-methoxy-2-
cyanocphenylacetyl}thiophene-3-suifonamide,
N-{4-chloro-3-methyi-b-isoxazolyl)-2-[3,4-(methylenedioxy)-2-acetyl-6-
methyliphenylacetyllthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy)-6-methoxy-2-
acetylphenylacetyl]thiophene-3-sulfonamide,
N-(4-chloro-3-methyl-5-isoxazolyl)-2-(3-cyano-2,4,6-
trimethylphenylacetyl)thiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl})-2-(3-carboxy!-2,4,6-
trimethylphenylacetyi)thiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-{3-hydroxymethyl-2,4,6-
trimethylphenylacetyl)thiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)- 2-{3-methanesulfonyl-2,4,6-
trimethyliphenylacetyl)thiophene-3-sulfonamide,
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N-{4-chloro-3-methyi-5-isoxazolyl}-2-[3-(cyanomethyl)-2,4,6-
trimethylphenylacetyllthiophene-3-suifonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3-(2-hydroxyethyl)-2,4,6-
trimethylphenylacetyl]lthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3-{carboxylmethyl}-2,4,6-
trimethylphenylacetyllthiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-{4-cyano-2,6-
dimethylphenylacetyl)thiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)- 2-(4-carboxyl-2,6-
dimethylphenylacetyl)thiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-(4-hydroxymethyi-2, 6-
dimethyiphenylacetyl)thiophene-3-sulfonamide,
N-{4-chloro-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)phenylacetyl}thiophene-3-sulfonamide,
N-(4-chloro-3-methyl-5-isoxazolyl)-2-[4-{carboxylmethyi)-2,6-
dimethylphenylacetyllthiophene-3-sulfonamide, and
N-(4-chloro-3-methyl-8-isoxazolyl}-2-{4-methanesulfonyl-2,6-
dimethylphenyiacetyl)thiophene-3-sulfonamide.
EXAMPLE 192

Other compounds, having activity generally at ICg, concentrations
of 10 uM or substantially less for ET, or ET, receptors, in which Ar?
contains a heterocyclic ring, such as thienyl-, furyl- and pyrrole-suifona-
mides of interest herein, can be or have been prepared (see, ¢.g., TABLE
1) by methods analogous to those set forth in the above Examples. Such
compounds inciude, but are not limited to the following compounds: N-
(4-bromo-3-methyl-5-isoxazolyl)-2-carboxyl- 1-methylindole-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-]{4-oxacyclohexylloxycarbonyllthio-
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phene-3-sulfonamide, 2-[3,4-(methylenedioxy)phenylacetylithiophene-3-
sulfonamide, N-{4-chloro-3-methyl-5-isoxazolyl)-{2-[3,4-{methylenedioxy)-
phenyllacetyl}thiophene-3-sulfonamide oxime, N-{4-chlaro-3-methyi-5-
isoxazolyl)-2-phenylbenzo[b]thiophene sulfonamide, N-{4-chioro-3-methyl-
5-isoxazolyl)-2-[{4-tolyl)aminocarbonyl]- 1-methylindale-3-sulfonamide, N-
{4-chloro-3-methyl-5-isoxazolyl)-2-[{4-methoxyphenoxy)carbonyllthio-
phene-3-sulfonamide, N-(4-bromo-3-methyl-b-isoxazoiyl)-1-[3,4-(methyi-
enedioxylbenzyljindole-2-sulfonamide, N-{4-bromo-3-methyl-5-isoxazolyl)-
2~[(#methylphenoxv)carbonyl]thiophene-3-éulfonamide, N-{4-chloro-3-
methyl-5-isaxazolyl}-2-[{(4-methoxyphenyllacetyl]thiophene-3-sulfonamide,
N-(4-ch|oro-3—meth\¥l-5-isoxazolyl)-6-methoxy-2-[3,4-(methylenedioxy)-
benzyllbenzo[b]thiophene-3-sulfonamide, N-(4-bromo-3-methyl-5-isoxa-
zolyf)-3-[{4-methylphenoxy)methyllthiophene-2-sulfonamide, N-{4-bromo-
3-m-ethy|-5-isoxazo|y|)-2-[(4-methviphenoxy)methvl]thiophene-S-squona-
mide, N-(4-bromo-3-methyl—5-isoxazolyl)-3-(4-methvl—trans-stvryl)thio-
phene-2-sulfonamide, N-(4-bromo-3-methyl-5-isoxazoiyl}-3-(4-
methyiphenethyl)thiophene-2-sulfonamide, N-{4-bromo-3-methyl-5-isoxa-
zolyl})-2-[(4-methylphenyl)acetyllthiophene-3-suifonamide, N-(4-chloro-3-
methyl-5-isoxazolyl)-2-[{3-methoxyphenyl)acetyllthiophene-3-suifonamide,
N-(4-chlaro-3-methyl-5-isoxazolyl)-2-{1-hydroxy- 1-[3,4-(methylenedioxy)-
benzyllethyl}thiophene-3-sulfonamide, N-4-(bromo-3-methyl-5-isoxazolyl}-
3-(4-methylphenrthyl)(4-tolyl)thiophene-2-sulfonamide, N-{4-bromo-3-
methyl-5-isoxazolyl)-3-(4-methylbenzyl)-5-{4-tolyl)thiophene-2-sulfona-
mide, N-{4-bromo-3-methyl-5-isoxazolyl)-3-{4-methyl-trans-styryl)-5-(4-
tolyl)thiophene-2-sulfonamide, N-{4-chloro-3-methyl-5-isoxazolyl)-2-(8,5-
{ethylenedioxy)3,4-(methylenedioxy)phenethylithiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)- 2-[8-(dimethylamino)-3,4-(methylene-
dioxy)phenethylthiophene-3-sulfonamide, N-{4-chloro-3-methyl-5-isoxa-
2olyl}-2-{a-hydroxy-[3,4-{methylenedioxy)phenyllacetyl}thiophene-3-sul-
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fonamide; N-{4-chloro-5-methyl-3-isoxazolyl}-2-{3,4-(methylenedioxy)-
benzyllbenzolbjthiophene-3-sulfonamide; N-{4-bromo-3-methyl-5-
isoxazolyl}-3-styrylthiophene-2-sulfonamide; N-{(4-bromo-3-methyl-5-
isoxazolyl)-2-styrylthiophene-3-sulfonamide; N-{(4-bromo-3-methyi-5-
isoxazolyl)-2-{benzoylamino)thiophene-3-sulfonamide; N-(4-bromo-3-
methyl-5-isoxazolyl)-2-[(phenylimethylaminocarbonyllthiophene-3-sulfona-
mide; N-{4-bromo-3-methyl-5-isoxazolyl}-5-{phenylthio}furan-2-sulfona-
mide; N-(4~bromo-3—methyl—5~isoxazo|y!)-5-(_hydroxymethyl)furan-z-sulfon-
amide; N-(4-bromo-3-methyl-5-isoxazolyl)-5-{carbomethoxy)furan-2-sui-
fonamide; N-{4-bromo-3-methyi-5-isoxazolyl)-2,5-dimethylfuran-3-sulfona-
mide; N-(4-bromo-3-methyl-5-isoxazolyl)-2-{diisopropylaminocarbonyl}-
thiophene-3-sulfonamide; N-{4-bromo-3-methyl-5-isoxazolyl)-2-{diethyl-
aminocarbonyl)thiophene-3-sulfonamide; N-{4-bromo-3-methyl-5-isoxazol-
yl)-5-styryifuran-2-sulfonamide; N-{4-bromo-3-methyl-5-isoxazolyl)-5-
styrylthiophene-2-sulfonamide; N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-
{methylenedioxy)benzyl]-5-{dimethylamino)benzolblthiophene-3-sulfona-
mide; N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy)benzyl}-
7-methoxybenzo[b]thiophene-3-sulfonamide; N-(4-chloro-3-methyl-5-
isoxazolyl)-2-[3,4-(methylenedioxy)benzyll-7-phenoxybenzo[blthiophene-
3-sulfonamide; N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-(methylene-
dioxy)benzyl]-5-methoxybenzo[blthiophene-3-sulfonamide; N-(4-chloro-3-
methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy}benzyl]-5-isobutyl-
aminobenzo[b]thiophene-3-sulfonamide; N-{4-chloro-3-methyl-5-isoxa-
zolyl)-2-{3,4-(methylenedioxy)benzyll-5-benzylaminobenzo{bjthiophene-3-
sulfonamide; N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy)-
phenoxylbenzolbjthiophene-3-sulfonamide; N-{4-chloro-3-methyl-5-isoxa-
2o0lyl)-2-[3,4-{methylenedioxy)phenoxy]-8-dimethylaminobenzolb]thio-
phene-3-sulfonamide; N-{4-chloro-3-methyl-5-isoxazolyl}-2-[{3,4-
methylenedioxylphenyllacetyl-5-dimethylaminobenzo[blthiophene-3-sulfon-
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amide; N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy)-
benzylcarbonyl)-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}phenoxycar-
bonyl}-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)benzy!]-N-methyi-
indole-3-sulfonamide; N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-
{methylenedioxy)benzyllindole-3-sulfonamide; N-{4-chloro-3-methyl-5-
isoxazolyl}-2-{3,4-{methylenedioxy}benzyloxycarbonyl]-7-(N,N-dimethyl-
amino)benzoib]thiophene-3-sulfonamide; N-{4-chloro-3-methyl-5-isoxa-
zolyl)-2-13,4-{methylenedioxy)benzyil-7-(N,N-dimethylamino)benzolb]thio-
phene-3-sulfonamide; N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-
{methylenedioxylbenzoyi]-7-(N,N-dimethyl)amino)benzo[blthiophene-3-sul-
fonamide; N-(4-chioro-3-methyl-5-isoxazolyh)-7-(N,N-dimethy}-
amino)benzo[blthiophene-3-sulfonamide; N-{4-chloro-3-methyl-5-isoxa-
zolyl)-7-(methoxycarbonyllbenzo{blthiophene-3-sulfonamide; N-{4-chloro-
3-methyl-5-isoxazolyl)-2-[3,4-{methylenedioxy)benzyll-7-{methoxy)}-
benzo{b]thiophene-3-sulfonamide; N-{4-chloro-3-methyl-5-isoxazolyl)-7-
{methoxy)}benzolblthiophene-3-sulfonamide; N-(4-bromo-3-methyi-5-isoxa-
2olyl)-2-(4-methylphenethyl)thiophene-3-sulfonamide; N-(4-bromo-3-
methyl-S-isoxazolyl)QZ-(rrans-4~methylcinnamvl)thiophene-3-sulfonamide;
N-{4-bromo-3-methyl-5-isoxazolyl}-3-(4-methylphenethyl)thiophene-2-sul-
fonamide; N-{4-bromo-3-methyl-5-isoxazolyl)-3-{3-methylphenethyl)thio-
phene-2-sulfonamide; N-{4-bromo-3-methyl-5-isoxazolyl)-3-(2-methyl-
phenethyl)thiophene-2-sulfonamide; N-{4-bromo-3-methyi-5-isoxazolyl)-3-
{trans-4-methylcinnamyl)thiophene-2-sulfonamide; N-{4-bromo-3-methyi-
5-isoxazolyl}-3-(trans-3-methyicinnamyl)thiophene-2-sulfonamide; N-(4-
bromo-3-methyl-5-isoxazolyl}-3-{trans-2-methyicinnamyl)thiophene-2-sul-
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fonamide; N-(4-bromo-3-mathyl-5-isoxazolyl}-3-{{4-methylphenoxy)-
methyllthiophene-2-sulfonamide; N-{4-bromo-3-methyl-5-isoxazolyl)-3-
[3.4-{methylenedioxy)phenethyl]thiophene-2-sulfonamide; N-(4-chloro-3-
methyl-5-isoxazolyl}-2-{(3,4-{dimethoxy)phenyllacetyl) }thiophene-3-suifo-
namide; N-{4-chloro-3-methyl-5-isoxazolyl}-2-[{3,5-dimethoxyphenyl)-
acetyllthiophene-3-suifonamide; N-{4-chioro-3-methyl-5-isoxazolyl)-2-
[{3,4,5-trimethoxyphenyl)acetyllthiophene-3-sulfonamide; N-(4-chloro-3-
methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy)benzylsulfonyllthiophene-3-
sulfonamide; N-(4-chloro-3-methyl-5-isoxazolyi)-2-[3,4-{methylenedioxy)-
benzylisulfinyllthiophene-3-sulfonamide; N-{(4-chloro-3-methyl-5-isoxa-
zolyl)-2-[3,4-{methyienedioxy)benzyisulfenylithiophene-3-sulfonamide; N-
{4-chloro-3-methyl-5-isoxazolyl)-2-{ 1-{dimethylamino)-2-[3,4-{methylene-
dioxy)phenyi}ethylthiophene-3-sulfonamide; N-{4-chloro-3-methyl-5-isoxa-
zolyl)-2-{1-methylamino)-2-[3,4~(methylenedioxy)phenyljethyl}thiophene-
3-sulfonamide; N-{4-chloro-3-methyl-5-isoxazolyl)-2-{1-{methoxylimino)-2-
[3.4-imethylenedioxy)phenyllethyl}thiophene-3-sulfonamide; N-{4-chloro-
3-methyl-5-isoxazolyl)-2-{1-(carboxyl}-2-[3,4-(methylenedioxy)phenyl]-
ethyl}thiophene-3-sulfonamide; N-(4-chloro-3-methyl-5-isoxazolyl)-2-{2-
(carboxyl)-1-{3,4-(methylenedioxy)benzyllvinyl}thiophene-3-sulfonamide;
N-{4-chloro-3-methyl-5-isoxazolyl}-2-{3-[3,4-{methylenedioxy)phenyl]-
1,2,4-oxadiazol-5-lyl}thiophene-3-sulfonamide; and N-(4-chloro-3-methyi-
5-isoxazolyl-2-{3-[3,4-(methylenedioxy)benzyl]-1,2,4-oxadiazol-5-lyl}thio-
phene-3-sulfonamide.

Additional compounds include, but are not limited to: N-{4-chloro-
3-methyl-5-isoxazolyl}-2-{[2-{methanesulfonyl})-4,5-(methylenedioxy)-
phenyllaminocarbonyl}thiophene-3-sulfonamide; N-{4-chloro-3-methyl-5-
isoxazolyl)-2-{[3,4-{methylenedioxy)-8-carboxylphenyllaminocar-
bonyl}thiophene-3-sulfonamide; N-{4-chloro-3-methyi-5-isoxazolyl}-2-
{I4,5-{methylenedioxy)-2-{methoxycarbonyllphenyl}aminocar-
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bonyi}thiophene-3-sulfonamide; N-(4-chloro-3-methyl-5-isoxazolyl}-2-{[2-
cyano-4,5-(methylenedioxv)phanvllaminocarbonyl}thiophene-3-
sulfonamide; N-(4-chloro-3-methyl-5-isoxazolyl)-2-{{4,5-(methylenedioxy)-
2-hydraoxymethyl)phenyllaminocarbonylthiophene-3-sulfonamide; N-{4-
chiloro-3-methyi-5-isoxazolyl}- 2-{(2-acetyl-4-methylphenyllaminocar-
bonyilthiophene-3-sulfonamide; N-{4-chloro-3-methyi-5-isoxazolyi)-2-{[2-
(methanesulfonyl)-4-methylphenyilaminocarbonyl}thiophene-3--
sulfonamide; N-(4-chlaro-3-methyl-5-isoxazolyl)-2-[{2-carboxyl-4-methyl-
phenyllaminocarbanyllthiophene-3-sulfonamide; N-(4-chloro-3-methyl-5-
isoxazolyl)-2-[(2-methoxycarbonyl-4-methylphenyllaminocarbonyi]thio-
phene-3-sulfonamide; N-(4-chloro-3-methyl-5-isoxazolyl}-2-[{2-cyano-4-
methylphenyl)aminocarbonyllthiophene-3-suifonamide; N-(4-chloro-3-
methyl-5-isoxazolyl)-2-{[2-(hydroxymethyl}-4-methyiphenyllaminocar-
bonyl}thiophene-3-sulfonamide; N-(4-chloro-3-methyl-5-isoxazolyl)-2-
[(3,4;dimethoxy-6-acetylphenyl)aminocarbonyl]thiophene—3-sulfonamide;
N-{4-chloro-3-methyl-5-isoxazolyl)-2-{[ 2-{methanesulfonyl)-4, 5-dimethoxy-
phenyllaminocarbonyi}thiophene-3-sulfonamide; N-{4-chioro-3-methyl-5-
isoxazolyl)-2-[{4,5-dimethoxy-2-carboxylphenyllaminocarbonylithiophene-
3-sulfonamide; N-{4-chloro-3-methyl-5-isoxazoly!l)-2-[{({4,5-dimethoxy-2-
methoxycarboxyl}phenyl)aminocarbonyl]jthiophene-3-sulfonamide; N-(4-
chloro-3-methyl-5-isoxazolyl)-2-[2-cyano(4,5-dimethoxyphenyl}aminocar-
bonyl]thiophene-3-suifonamide; N-{4-chloro-3-methyl-5-isoxazolyi}-2-(4,5-
dimethoxy-2-hydroxymethyl}phenylaminocarbonylthiophene-3-
sulfonamide; N-(4-chloro-3-methyl-6-isoxazolyl)-2-{[2-acetyi-4,5-
{methylenedioxy)phenyllacetyl}thiophene-3-suifonamide; N-(4-chioro-3-
methyl-5-isoxazolyl)-2-{[2-(methanesulfonyl)-4, 5-(methylenedioxy}phenyl]-
acetyl}thiophene-3-sulfonamide; N-{4-chloro-3-methyl-5-isoxazolyl)-2-
{lcarboxyl 4,5-(methylenedioxy}-2-phenylacetyithiophene-3-sulfonamids;
N—(4~chloro-3—niethyl—5-isoxazolyl)-2-{[4,5-(methv|enedioxv)-2~methoxv-
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carbonyiphenyl]lacetylthiophene-3-sulfonamide; N-{(4-chloro-3-methyl-5-
isoxazolyl)-2-{2-cyanol4, 5-{methylenedioxy)-phenyilacetyl}thiophene-3--
sulfonamide; N-{4-chloro-3-methyl-5-isoxazolyl)-2-{2-hydroxymethyl{4,5-
{methylenedioxy}-phenyllacetyl}thiophene-3-sulfonamide; N-{4-chioro-3-
methyl-5-isoxazolyl)-2-[{2,4-dimethoxy)phenyl)aminocarbonyilthiophene-
3sulfonamide; N-{4-chioro-3-methyl-5-isoxazolyl)-2-[{4-methoxy-2-methyl-
phenyl}aminocarbonyllthiophene-3-sulfonamide; N-{4-chioro-3-methyl-5-
isoxazolyl}-2-[(2, 3-dimethylphenyl)aminocarbonyilthiophene-3-sulfona-
mide; N-{4-chloro-3-methyl-5-isoxazolyl)-2-[(2,4-dimethyiphenyllaminocar-
bonyllthiophene-3-sulfonamide; N-{4-chloro-3-methyl-5-isoxazolyl)-2-
[(2,5-dimethy.lphenyl)aminocarbonyl]thiophene-s-sulfonamide: N-(4-
chloro-3-methyl-5-isoxazolyl)-2-{{2, 8-dimethylphenyl}aminocar-
bonyllthiophene-3-sulfonamide; N-{4-chioro-3-methyl-5-isoxazolyl)-2-
{{3,4-dimethylphenyl}aminocarbonyl]thiophene-3-sulfonamide; N-(4-
chlor6-3-methyl-5-isoxazolvl)-2-[(2,5—dimethylphenyl)aminocar-
bonyllthiophene-3-sulfonamide; N-{4-chloro-3-methyl-5-isoxazolyl)-2-{3,5-
dimethyl)phenylaminocarbonylithiophene-3-sulfonamide; N-{(4-chioro-3-
methyl-5-isoxazolyl)-2-[(2-methoxy-6-methylphenyl)aminocar-
bonyllthiophene-3-sulfonamide; N-{4-chioro-3-methyl-5-isoxazolyl)-2-
[{2,4,6-trimethylphenyllaminocarbonyl]-thiophene-3-sulfonamids; N-(4-
chloro-3-methyl-5-isoxazolyl)-2-[{4-methoxy-2-methylphenyl)aminocar-
bonyll-thiophene-3-sulfonamide; N-{4-chloro-3-methyl-5-isoxazolyl)-2-{2-
ethyl(4-methoxy-)phenyl)aminocarbonyl)thiophene-3-sulfonamide; N-(4-
chloro-3-methyl-5-isoxazolyl})-2-[{2-isopropyi-4-methoxy-phenyl)aminocar-
bonyllthiophene-3-sulfonamide; N-(4-chloro-3-methyl-5-isoxazolyl)-2-{(2-
propyl-4-methoxy-phenyi)aminocarbonyl}-thiophene-3-sulfonamide; N-{4-
chioro-3-methyl-5-isoxazolyl)-2-{{4-methoxy-2-biphenylaminocarbonyi}-
thiophene-3-sulfonamide; N-{4-chloro-3-methyl-5-isoxazolyl)-2-{13,4-
(mathvlenedioxﬂ-6—methylphenyl)acetyl]-thiophene-S-squonamide; N-{4-
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chloro-3-methyl-5-isoxazolyl)-2-{[3,4-{methylenedioxy)-6-ethyiphenyl}-
acetyl}thiophene-3-sulfonamide; N-(4-chioro-3-methyl-5-isoxazolyl)-2-
{13,4-(methylenedioxy)-6-methoxyphenyilacetyl}thiophene-3-sulfonamide.
EXAMPLE 193

N-{3.4-Dimethyl-5-isoxazolyl}-4-biphenylsulfonamide

(a) 4-Biphenylsulfony! chloride

4-Biphenylsulfonic acid (3.0 g, 12.8 mmol) was heated at 70° C
with phosphorus oxychloride (1.30 ml, 14.0 mol) for 2 h. Excess
phosphorus oxychloride was removed under reduced pressure. The
residue was decomposed with ice water and extracted with ethyl acetate.
The extract was washed with 5% sodium bicarbinate solution, dried over
anhydrous magnesium sulfate and concentrated to yield 2.9 g of crude 4-
biphenyisulfonyl chioride.

fb)  N-(3,4-Dimethyl-5-isoxazolyl}-4-biphenyisulfonamide

The 4-biphenyisulfonyl chioride from step {(a} was added to a
solution of 5-amino-3,4-dimethylisoxazole {260 mg, 2.2 mmol) and 4-
(dimethyl)aminopyridine (8 mg) in dry pyridine (2.0 ml). The reaction
mixture was stirred at room temperature for 4 h. Pyridine was removed
under reduced pressure and the residue was partitioned between water
and ethyl acetate. The organic layer was washed with 1N HCl {2 X 25
mi), brine (25 ml} and dried over anhydrous magnesium sulfate.
Evaporation of the solvents left an oily residue that, after purification by
column chromatography over silica gel (1% methanol in chloroform as
eluent}, yielded 337 mg {45%) of a white solid. Recrystallization from
ethyl acetate/hexanes gave white crystals, m.p. 154-155° C.
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EXAMPLE 194
N-(4-Bromo-3-methyl-5-isoxazolyl)-4-biphenylsulfonamide

(a) 5-Amino-4-bromo-3-methylisoxazole

5-Amino-3-methylisoxazole (0.98 g, 10 mmol) was dissolved in
chioroform (15 ml) and coaled to 0° C. N-Bromosuccinimide (1.78 g, 10
mmoles) was added in small portions over a period of 10 min. The stir-
ring was continued for another 10 minutes at 0° C. The reaction mixture
was diluted with chloroform {60 ml), washed with water {2 X 50 ml} and
the organic layer was dried over magnesium sulfate. Removal of the sol-
vent under reduced pressure gave the crude product, which was purified
by column chromatography using 9:1, hexanes/ethyl acetate as the
eluent, to give 5-amino-4-bromo-3-methylisoxazole (1.55 g, 87% vyield}.

{b} N-{4-Biphenyisulfonyl}-N-(4-bromo-3-methyl-5-isoxazolyl)-4-
biphenyisulfonamide

5-Amino-4-bromo-3-methylisoxazole (0.179 g, 1.0 mmol) was
dissolved in dry pyridine (2 ml). 4-Biphenylsulfonyl chioride (0.509 g, 2.2
mmol} was added with stirring at ambient temperature. N,N-dimethyl-
aminopyridine (5 mg) was added, and stirring was continued at 50° C for
16 h. The reaction mixture was diluted with dichloromethane {75 ml),
washed with 1N HC! (2 X 60 ml} and the organic phase was dried over
magnesium sulfate. The solvent was removed under reduced pressure to
yield a crude product, which was purified by column chromatography us-
ing 8:2, hexanes/ethyl acetate, to give 0.390 g (60% vyield) of N-(4-
biphenylsulfonyl}-N-{4-bromo-3-methyl-5-isoxazolyl)-4-biphenylisulfona-
mide.

{c}  N-{4-Bromo-3-methyl-5-isaxazolyl)-4-biphenylsulfonamide

N-{4-biphenylsulfonyl)-N-{4-bromo-3-methyl-5-isoxazolyl)-4-bi-
phenyisulfonamide (0.150 g, 0.233 mmol) was dissolved in tetrahydro-
furan (THF). Sodium hydroxide {0.120 g, 3.0 mmol} was added and the



PCT/US96/04759

WO 96/31492

10

186

20

25

-224-

solution was warmed to 45° C to dissolve the sodium hydroxide. Stirring
was continued for 20 min. Tetrahydrofuran was removed under reduced
pressure. The residue was dissolved in water, cooled to 0° C and
acidified to pH 3-4 with concentrated HCl. The solid precipitate was
filtered off and dried in vacuo to give N-(4-bromo-3-methyl-5-isoxazolyl)-
4-biphenyisulfonamide {34% yield), which was further purified by

recrystallization from chloroform/hexanes, m.p. 133-135° C.
EXAMPLE 195
N-{3,4-Dimethyl-5-isoxazolyl)-2-dibenzofuransulfonamide
N-(3,4-Dimethyl-5-isoxazolyl)- 2-dibenzofuransulfonamide was
prepared, using the method described in Example 193b, from 5-amino-
3,4-dimethylisoxazole and 2-benzofuransulfonyl chloride in 32% vield.
Purification was achieved by recrystallization from chioroform/hexanes to
give a white "cotton-like" solid, m.p. 173-175° C {dec.).
EXAMPLE 196
N-{4-Methyl-3-trifluoromethyl-5-isoxazolyl)-4-biphenylsulfonamide
N-{4-Methyl-3-trifluoromethyl-5-isoxazolyl}-4-biphenylsulfonamide
was prepared in the same manner as described in Example 194b from 5-
amino-4-methyl-3-trifluoromethyl-isoxazole and 4-biphenylsulfonvl
chioride in 78% vield. Purification was achieved by recrystallization from
methanoi/water to give a white solid, m.p. 138-140° C.
EXAMPLE 197
N-(4-Tridecyl-3-trifluoromethyl-5-isoxazolyl)-4-biphenylsulfonamide
N-{4-Tridecyl-3-trifluoromethyl-5-isoxazolyl)-4-biphenylsulfonamide
was prepared, in the same manner as described in Example 184b, from 5-
amino-4-tridecyl- 3-trifiuoromethyl-isoxazole and 4-biphenylsulfonyli
chloride in 81% vield. Purification was achieved by recrystallization from
methanol/water to give an off white solid, m.p. 115-116° C.
EXAMPLE 198
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N-{4-Methyl-3-trifiuoromethyl-5-isoxazolyl}-4-biphenylsulfonamide

N-{4-Methyl-3-trifluoromethyi-5-isoxazolyl}-4-biphenyisulfonamide
was prepared, as described in Example 194, from 5-amino-4-methyl-3-
trifluoromethylisoxazole and 4-biphenylsulfony! chioride in 78% yield.
Purification was achieved by recrystallization from ethyl acetate/hexanes
to give a white solid, m.p. 139-140° C.

EXAMPLE 199

N-{4-Bromo-5-methy!-3-isoxazolyl}-4-biphenylsulfonamide

fa) 3-Amino-4-bromo-5-methylisoxazole

3-Amino-5-methylisoxazole {1.96 g, 20 mmol} was dissolved in
chloroform (10 mi) and cooled to 0° C. N-Bromosuccinimide (3.56 g, 20
mmol) was added in smali portions over a period of 10 min. The stirring
was continued for another 15 minutes at 0° C. The reaction mixture was
diluted with chloroform {100 mi), washed with water {2 X 50 mi) and the
organic layer was dried over magnesium sulfate. Removal of the solvent
under reduced pressure gave the crude product, which was purified by
column chromatography, using 9:1 hexanes/ethy! acetate as the eluent,
1o give 3-amino-4-bromo-5-methylisoxazole {1.40 g, 40 % vyield).

(b}  N-{4-bromo-5-methyi-3-isoxazolyi)-4-biphenylsulfonamide

N-(4-bromo-5-methyl-3-isoxazolyl)-4-biphenylsulfonamide was
prepared, using the method in Example 193b, from 3-amino-4-bromo-5-
methylisoxazole and 4-biphenylsulfonyl chloride in 5% vyield. The crude
product was purified by column chromatography. After recrystallization
from ethyl acetate/hexanes, N-{4-bromo-5-methyl-3-isoxazolyl)-4-
biphanylsuifonamidé {m.p. 154-156° C) was obtained in 81% vield.



WO 96/31492

10

18

20

25

PCT/USI6/04759

-226-

EXAMPLE 200

N-{4-Chloro-3-msthyl-5-isoxazolyl)-4-biphenyisulfonamide

f(a) 5-Amino-4-chloro-3-methylisoxazole

Using the method in Example 194a, 5-amino-4-chioro-3-methyii-
soxazole was prepared from 5-amino-3-methylisoxazole and N-chloro-
succinimide in 90% vyield.

(b)  N-(4-Chioro-3-methyl-5-isoxazolyl)-4-biphenylsulfonamide

Sodium hydride (188 mg, 4.4 mmol) was suspended in dry THF
{1 ml} and cooled to O° C. A solution of 5-amino-4-chioro-3-methylisoxa-
zole (mg, mmol} in dry THF (1 ml) was added with stirring. Once the
addition was complete, the reaction mixture was warmed tc room
temperature for 10 min. The solution was recooled to 0° C, and 4-
biphenylsulfonyl chloride {0.283 ml, 2.2 mmol) was added. Stirring was
continued at 25° C for 2 h. Excess sodium hydride was decomposed by
the addition of methanol {0.4 ml) followed by water (0.5 mi). The THF
was removed under reduced pressure and the residue was dissoived in
water (20 ml) and basified by addition of sodium hydroxide (pH 9 - 10).
Neutral impurities were removed by extraction with ethyl acetate {2 X 10
ml). The aqueous layer was acidified to pH 2-3 using concentrated HCI
and extracted with ethyl acetate {3 X 10 ml). The combined organic
layer was dried over magnesium sulfate. Removal of the solvent gave N-
(4-chloro-3-methyl-5-isoxazolyl)-4-biphenylsulfonamide in 83% vyield.
This product was purified by recrystallization from ethyl acetate/hexanes
as a white solid, m.p. 129-132° C.

EXAMPLE 201

2.5-Dimethoxy-N-(4-bromo-3-methyl-b-isoxazolyl)benzenesulfonamide

2,5-Dimethoxy-N-{4-bromo-3-methyi-5-isoxazolyl)benzenesulfon-
amide was prepared from §-amino-4-bromo-3-methylisoxazole and 2,5-di-
methoxybenzenesulfony! chloride according to the procedures described
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in Example 200. The crude product was purified by recrystallization from
ethyl acetate/hexanes to give a crystalline solid, m.p. 118-120°,
yield 58%.
EXAMPLE 202
5 N-{4-bromo-3-methyl-5-isoxazolyl)-2-biphenyisulfonamide
A. 2-Biphenylsulfonyl chioride
2-Bromobiphenyl {2.33 g, 10 mmol) was dissolved in ether (10 ml)

and cooled to -78°C. na-Butyllithium (2.5 M solution in hexane, 4.8 ml,
12 mmol) was added dropwise under constant stirring and an argon

10 atmosphere. The resuitant reaction mixture was stirred at -70°C to -
80°C for 1h. The reaction mixture was cooled to -78°C and sulfury!
chloride {0.88 ml, 11 mmol} was added dropwise. After addition, the
reaction mixture was allowed to attain ambient temperature siowly and
stirred for 1 h. The reaction mixture was diluted with ethy! acetate {50

16 ml), washed with water and the organic layer dried over anhydrous
MgS0O,. Removal of the solvent under reduced pressure gave a crude
product, which was purified by column chromatography, using hexane
followed by 5% ethyl acetate in hexane as eluent, to give 2-bi-
phenylsulfonyl chloride as a solid (1.3 g, 51% yieid).

20 B. N-{4-bromo-3-methyi-5-isoxazolyl)-2-biphenylsulfonamide

N-{4-bromo-3-methyl-b-isoxazolyl)-2-biphenylsuifonamide was

prepared in the same manner as described in Example 200b from 5-
amino-4-bromo-3-methylisoxazole and 2-biphenylsulfonyl chloride in 71%
yield. Purification was achieved by recrystallization from ethyl

26 acetate/hexanes to give a crystalline solid, m.p. 145 - 147°C,
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N-{4-Chloro-3-methyl-5-isoxazolyl)-2-biphenylsulfonamide

N-{4-Chloro-3-methyl-5-isoxazolyl)-2-biphenylsulfonamide was
prepared in the same manner as described in Example 202 from 5-amino-
4-chioro-3-methylisoxazole and 2-biphenylsulfonyl chioride in 74% vyield.
Purification was achieved by recrystaliization from ethyl acetate/hexanes
to give a crystalline solid, m.p. 132 - 134°C.

EXAMPLE 204

N-{4-Bromo-3-methyl-5-isoxazolyl)-3-biphenylsulfonamide
A. 3-Biphenylsulfonyl chloride

3-Bromobiphenyl (1.5 g, 6.4 mmol) was dissolved in ether (15 ml)
and cooled to -78°C. t-Butyllithium (1.7 M solution in hexane, 3.8 ml,
6.4 mmol) was added dropwise under constant stirring and an argon
atmosphere. The resultant reaction mixture was stirred at -10°C to -5°C
for 6h. The reaction mixture was cooled to -78°C and sulfuryl c;ﬂd}ide
{0.64 ml, 6.4 mmol) was added dropwise. After completion of the
addition, the reaction mixture was allowed to attain ambient temperature
slowly and stirred for 1 h. The reaction mixture was diluted with ethyl
acetate {50 mi), washed with water and the organic layer dried over
anhydrous MgSO,. Removal of the solvent under reduced pressure gave
crude product, which was purified by column chromatography, using
hexane followed by 5% ethyl acetate in hexane as eluent, to give 3-
biphenylsuifony! chloride as an oil (0.8 g, 49% vyield).
B. N-{4-bromo-3-methyl-5-isoxazolyl)-3-biphenyisuifonamide

N-{4-bromo-3-methyl-5-isoxazolyl)-3-biphenylisulfonamide was
prepared in the same manner as described in Example 200b from 5-
amino-4-bromo-3-methylisoxazole and 3-biphenylsulfonyl chloride in 22%
vield. This was purified by HPLC {6% CH,CN to 100% CH,;CN over 30
min.) to give a solid., m.p. 78 - 82° C.
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EXAMPLE 205
N-(4-chloro-3-methyl-5-isoxazelyl)-3-biphenylsulfonamide
N-{4-chloro-3-methyl-5-isoxazolyl}-3-biphenylsulfonamide was
prepared in the same manner as described in Example 204 from 5-amino-
4-chloro-3-methylisoxazole and 3-biphenylsulfonyl chloride in 63% vyield.
This was purified by HPLC {5§% CH,CN to 100% CH,CN over 30 min.} to
give a solid, m.p. 84 - 86°C.
EXAMPLE 206
N-{3-methyl-5-isoxazolyi)-4-{4-methyiphenyl)benzenesulfonamide
(a) N-(3-methyl-5-isoxazolyl)-4-bromobenzenesulfonamide

4-brombenzenesulfonyl chloride (solid) was added, in five portions,

- to a solution of 3-methyl-5-aminoisoxazole (3.82 g, 40 mmol) in dry

pyridine (30 ml). This was stirred at room temperature for 3 h and the
pyridine was removed under reduced pressure. The residue was dissolved
in THF (300 mi) and a 5% NaOH solution {100 ml} was added. Stirring
continued for 1 h at room temperature. The THF was removed under
reduced pressure and the resultant residue was neutralized to pH 2 using
concentrated hydrochloric acid. This was extracted with ethyl acetate (3
x 200 ml) and the combined organic layer was dried over MgSO, and
concentrated. The crude product was recrystallized using hexane/ethy!
acetate giving N-(3-methyl-5-isoxazolyl}-4-bromobenzenesulfonamide (9.2
g, 72% vyield).

{b)  N-{3-methyl-5-isoxazolyl)-4-{4-methylphenyl)benzenesulfon-
amide

Nitrogen was bubbled through a biphasic mixture of ethanol {15
mi}, toluene {15 mi} and 2M sodium carbonate solution {15 ml). N-(3-
methyl-5-isoxazolyl)-4-bromobenzene suifonamide {0.951 g, 3 mmol), 4-
methylbenzeneboronic acid {0.56 g, 4 mmol) and tetrakistriphenyl-
phosphine palladium (O) {30C mg) were added. The reaction mixture was
kept at 80° C, under a N, atmosphere for 24 h, with stirring, and was
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then diluted with water (60 ml) and extracted with ether (50 mi) to
remove neutral impurities and excess 4-methylbenzeneboronic acid. The
aqueous phase was neutralized to pH 2 using concentrated hydrochloric
acid and the resuitant solid was filtered. This was dried under vacuum
and recrystallized using hexane/ethyl acetate giving N-{3-methyl-5-
isoxazolyl)-4-(4-methylphenyl}benzenesulfonamide (1.0 g, 100% vield,
m.p. 194-198° C).
EXAMPLE 207

N-{4-bromo-3-methyl-5-isoxazolyl}-4-(4-methylphenyl}benzenesulfonamide

N-bromosuccinimide (NBS) (0.178 g, 1 mmol), in one lot, was
added to a stirred suspension of N-{3-methyl-5-isoxazolyl)-4-{4-methyi-
phenyl}benzenesulfonamide (0.327g, 1 mmol, Example 206b) in chloro-
form (12 mil}. The reaction mixture was stirred for 10 min then diluted
with dichloromethane (50 ml). This was washed with water (2 x 50 ml).
The organic layer was dried over MgS0O, and concentrated. The crude
product was recrystallized using hexane/ethyl acetate giving N-{4-bromo-
3-methyl-5-isoxazolyl)-4-(4-methyiphenyllbenzenesulfonamide (350 mg,
86% vyield, m.p. 153-156° C).

EXAMPLE 208

N-{4-chloro-3-methyl-5-isoxazolyl)-3-(4-methylphenyl)benzenesulfonamide

N-chlorosuccinimide {0.266 g, 2 mmol} was added, in one lot, to a
stirred suspension of N-{3-methy!l-5-isoxazolyl}-4-{4-methyiphenyl}ben-
zenesulfonamide (0.327g, 1 mmol, Example 206b) in chloroform {10 mi)
and stirred at room temperature for 2 h The reaction mixture was diluted
with dichloromethane {50 ml) and washed with water {2 x 50ml). The
organic layer was dried over MgSO, and concentrated. The crude
product was purified by column chromatography using ethyl acetate as
eluent to give N-(4-chloro-3-methyl-5-isoxazolyl)-4-{4-methylphenyl}ben-
zenesulfonamide [210 mg, 58% vyield, m.p. 260° C {de coup)).
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EXAMPLE 209

N-{3-methyl-5-isoxazolyl)-4-](4-trifluoromethyl)phenylijbenzenesulfonamide
N-{3-methyl-5-isoxazolyl}-4-{4-trifluoromethylphenyl)benzenesulfon-

amide was prepared in the same manner as described in Example 206b,
using N-(3-methyl-5-isoxazolyl}-4-bromobenzenesulfonamide and 4-tri-
flucromethylbenzeneboronic acid resulting in the final product in a 78%
yield, m.p. 150-153° C. The product was recrystallized using an
acetonirile and water mixture.

EXAMPLE 210

N-l4-bromo-3-mefhyl-5-isoxazo|yn—4-[{Ltriﬂuoromethyl)phenyllhenzene-
suilfonamide

N-{4-bromo-3-methyl-5-isoxazolyl}-4-[{4-trifluoromethyl)phenyl]ben-
zenesulfonamide was prepared in the same manner as described in
Example 207, using N-{3-methyl-5-isoxazolyl}-4-{4-trifluoromethylphenyl}-
benzenesulfonamide {Example 209) and NBS (reaction time 30 min at
room temperature). The crude product was purified by column
chromatography on silica gel using ethyl acetate as eluent resulting in the
final product in 56% vyield, m.p. 113-117° C.

- EXAMPLE 211
N-{3-methyl-5-isoxazolyl)-4-{4-methoxyphenyllbenzenesulfonamide

N-{3-methyl-5-isoxazolyl)-4-(4-methoxyphenyl)benzenesulfonamide
was prepared in the same manner as described in Example 206b, using N-
{3-methyl-b-isoxazolyl)-4-bromobenzenesulfonamide (Example 206a) and
4-methoxybenzeneboronic acid resuiting in an 82% vyield of the final
product, m.p. 194-196° C. The product was recrystallized using
hexane/ethyl acetate.
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EXAMPLE 212

N-{4-bromo-3-methyl-5-isoxazolyl}-4-(4-methoxyphenyl)benzenesulfon-
amide .

N-{4-bromo-3-methyl-5-isoxazolyl)-4-{4-methoxyphenyl)benzenesul-
fonamide was prepared in the same manner as described in Example 207
using N-{3-methyl-5-isoxazolyl)-4-(4-methoxyphenyl)benzenesulfonamide
(Example 211) and NBS (reaction time 30 min at room temperature). The
crude product was purified by column chromatography on silica gel using
ethyl acetate as eluent giving the final product in 78% vyield, m.p. 208° C
(dec). The product was recrystallized using hexane/ethyl acetate.

EXAMPLE 213
N-{4-bromo-3-methyl-5-isoxazolyl}-4-(3-methoxyphenyllbenzenesulfon-
amide

{a}  N-{3-methyl-5-isoxazolyl}-4-({3-methoxyphenyllbenzenesul-

fonamide

N-{3-methyl-5-isoxazolyl)-4-{ 3-methoxyphenyl}benzenesulfonamide
was prepared in the same manner as described in Example 206b, using N-
{3-methyl-5-isoxazolyl)-4-bromobenzenesulfonamide (Example 206a) and
3-methoxybenzeneboronic acid resulting in a 77% vyield.

{b} N-{4-bromo-3-methyl-5-isoxazolyl)-4-(3-methoxyphenyl}ben-
zenesulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl}-4-{3-methoxyphenylibsnzenesul-

‘fonamide was prepared in the same manner as described in Example 207

using N-{3-methyl-5-isoxazolyl}-4-(3-methoxyphenyl)benzenesulfonamide
and NBS (reaction time 30 min at room temperature}. The crude product
was purified by column chromatography on silica gel using ethyl acetate
as eluent giving the final product, after recrystailization using
hexane/ethyl acetate, in 75% vield, m.p. 140-144° C.
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EXAMPLE 214
N-{4-bromo-3-methyl-5-isoxazolyi)-4-{2-methoxyphenyl)benzenesulfon-
amide

{a) N-{3-methyl-5-isoxazolyl)-4-(2-methoxyphenyllbenzenesul-
fonamide
N-{3-methyl-6-isoxazolyl)-4-(2-methoxyphenyllbenzenesulfonamide
was prepared in the same manner as described in Example 206 using N-
(3-methyl-5-isoxazolyl)-4-bromobenzenesulfonamide and 2-methoxyben-
zeneboronic acid resulting in an 81% vield of the final product.

(b}  N-{4-bromo-3-methyl-5-isoxozolyl)-4-(2-methoxyphenyl}ben-
zenesulfonamide

N-{4-bromo-3-methyl-B-isoxozolyl)-4-{2-methoxyphenyl)benzenesul-
fonamide was prepared in the same manner as described in Example 207,
using N-{3-methyl-5-isoxazolyl)-4-(2-methoxyphenylibenzenesulfonamide
and NBS (reaction time 30 min at room temp.} The crude product was
purified by column chromatography on silica gel using ethyl acetate as
eluent to give the final product in 68% yield, m.p. 205-209° C.

EXAMPLE 215
N-{4-bromo-3-methyl-5-isoxazolyl}-4-(3,4-methylenedioxyphenyl)benzene-
sulfonamide

{a}  N-(3-methyl-5-isoxazolyl}-4-(3,4-methylenedioxyphenyl)ben-

zenesulfonamide

N-{3-methyl-5-isoxazolyl)-4-(3,4-methylenedioxyphenyl)benzenesul-
fonamide was prepared in the same manner as described in Example
206b, using N-{3-methyl-5-isoxazolyl)-4-bromobenzenesuifonamide and
3,4-methylenedioxyphenylboronic acid resulting in a 67% vyield of final
product.

{b}  N-{4-bromo-3-methyl-b-isoxazolyl)-4-{3,4-methylenedioxy-
phenyl)benzenesulfonamide

N-{4-bromo-3-methyl-5-isoxazolyl}-4-(3,4-methylenedioxyphenyl)-
benzenesulfonamide was prepared in the same manner as described in
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Example 207, using N-(3-methyl-5-isoxazolyl)-4-(3,4-methylenedioxy-
phenyl)benzenesulfonamide and NBS in THF as solvent resulting in a 35%
yield. The crude product was purified by HPLC, m.p. 172-174° C.

: ' EXAMPLE 216
N-{4-bromo-3-methyl-5-isoxazolyl)-4-{3-methylphenyl)benzenesulfonamide

(a}  N-({3-methyl-5-isoxazolyl}-4-(3-methylphenyl}benzenesulfon-
amide

N-(3-methyl-5-isoxazolyl}-4-(3-methylphenyl)benzenesulfonamide
was prepared in the same manner as described in Example 206b, using N-
(3-methyl-5-isoxazolyl)-4-bromobenzenesulfonamide (Example 206a} and
3-methylbenzeneboronic acid resuiting in an 82% vyield.

{b)  N-{4-bromo-3-methyi-5-isoxazolyl)-4-(3-methylphenyllben-
zenesulfonamide

N-(4-bromo-3-methyl-5-isoxazolyl)-4-(3-methylphenyl}benzenesul-
fonamide was prepared in the same manner as described in Example 207,
using N-(3-methyl-5-isoxazolyl}-4-{3-methylphenyl)benzenesuifonamide
and NBS in THF as solvent {reaction time 30 min at rcom temperature).
The crude product was purified by HPLC resulting in a 31% vyield of the
final product, m.p. 188-189° C.

EXAMPLE 217

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 'I-labeled ET-1 for binding to
human ET, receptors or ETg 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 ET; receptors can be assess by testing the
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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 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 ml of buffer A (5mM 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 peliet washed twice
with buffer A and then resuspended in buffer C (30 mM HEPES buffer,
pH 7.4 containing aprotinin {100 KIU/mIl) 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 u#g/50 ul. '**l-endothelin-1 (3,000
cpm, 50 mL) was added to 50 pl 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 compound (final concentration 1 nM to
100 uM). The membrane suspension {50 ul), containing up to 8 ug of
membrane protein, was added to each of (A}, (B}, 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 ICg, concentrations
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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 radiocactivity, was decanted
and the pel!ef counted on a Genesys multiwell gamma counter. The
degree of inhibition of binding (D) was calculated according to the
following equation:

(C) - (A)
%D = 100 - X 100
(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 ET; receptor, were grown
to confluence in T-150 flasks. 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
#g/50 ul.

Briefly, the COS7 cells, described above, that had been transfected
with DNA encoding the ET, receptor and express the human ET, receptor
on their surfaces 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 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 57,800 X g for 15 min, the pellet
was resuspended in 5 ml of buffer A (5mM HEPES buffer, pH 7.4
containing aprotinin (100 KIU/ml)} and then frozen and thawed once.
Five m! of Buffer B {5 mM HEPES Buffer, pH 7.4 containing 10 mM
MnCl, and 0.001% deoxyribonuclease Type 1) was added, the
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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.

The binding assay was performed as described above using the
membrane preparation diluted to give 1 yg/50 ul 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 (see, g.g., 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 tested are prepared as 100 uM stocks. If
necessary to effect dissolution, the compounds are first dissolved in a
minimum amount of DMSO and diluted 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 gentie rubbing and then cut into 3 mm ring
segments. Segments are suspended under a 2 g preload in a 10 m! organ
bath filled with Krebs’- Henseleit solution saturated with a gas mixture of
95% 0, and 5% CO, (118 mM NaCl, 4.7 mM KCI, 1.2 mM MgSO,, 1.2
mM KH,PO,, 256 mM NaHCO,, 2.5 mM CaCl,, 10 mM D-glucose).

There is a correlation between activity as an antagonist of
endothelin-induced 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 ICg,.
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D. Assay for identifying compounds that have agonist
and/or antagonistic activity against ET, receptors
1. Stimulation of prostacyclin release
Since endothelin-1 stimulates the release of prostacyclin from
§ cultured bovine aortic endothelial cells, the compounds that have agonist
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or antagnoist 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 inactivated 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 celis are then incubated
with a) medium alone, b) medium containing endothelin-1 {10 nM), c) test
compound alone, and d) test compound + endothelin-1 {10 nM).

After a 156 min incubation, the medium is removed from each well
and the concentrations of 8-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 cells. 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 6¢ is a specific ET, antagonist that contracts rat fundal
stomach strips. The effectiveness of tests compounds to inhibit this
sarafotoxin 6¢c-induced contraction of rat fundal stomach strips is used as
a measure ETg antagonist activity. Two isolated rat fundal stomach strips
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are suspended under a 1 g load in a 10 ml organ bath filled with Krebs’-
Henseleit solution containing 10 4M cyclo{D-Asp-Pro-D-Val-Leu-D-Trp)
(BO-123; see, U.S. Patent No. 5,114,918 to Ishikawa et al.), 5 uM
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 toa force transducer. Sarafotoxin 6c 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 6¢c. The effects of the test corripounds on the concentration-
response curve for sarafotoxin 6c 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 efastomer implants
containing 47 mg (DOCA) were prepared according to the method of
Ornmsbee et al. {{1973) the J. Pharm, Sci. 6§2:255-257). Briefly, DOCA
is incorporated into silicon rubber implants for sustained release. To

prepare the implants the DOCA is 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 dorsai 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.
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All animals were used in the tests between 21 and 30 days post
surgery. The mean arterial blood presure in these animails 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 biood
pressure, 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 contro!l
vehicle was administered either intravenously, as a 60 minute infusion, or
orally by oral gavage. Blood pressure was recorded continuously for a
fruther 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 (250-450 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. Animalis 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, IV}. An hour later animals received a bolus
injection of vehicle {0.5 mi) followed thirty minutes later by intravenous
bolus administration of ET-1 {Control, 1 #g/kg}. Following recovery from
this challenge, test -compounds were administered by intravenous bolus
administration {0.5 ml) and then re-challenged with ET-1 thirty minutes
later. Results are expressed as the percent inhibition of the ET-1-induced
prassor response after administration of the test compound compared to

the pressor response induced by the control ET-1 challenge. In some
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cases a third ET-1 challenge was administered ninety minutes after
administration of the test compound.
G. Results
1. In yitro
The IC;, for each of the compounds of the preceding Examples for
ET, and ET, receptors has been measured. Almost all of the compounds
have an ICg, of less than 10 gM for either or both of the ET, and ET,
receptors. Many of the compounds have an 1C;, less than about 10 #M,
others have an ICg, less than about 1 M and some of the compounds
have an IC;, less than about 0.1 #M. A number of the compounds have
an ICg, 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-isoxazolyl)-2-(N-{4-methyl-phenyl}aminocarbonyl)thiophene-3-
sulfonamide, N-(4-bromo-3-methyl-5-isoxazoly!)-2-[3,4-(methylenedioxy)-
benzyllbenzo[blthiophene-3-sulfonamide, N-{4-chloro-3-methyl-5-isoxa-
zolyl)-2-(3,4,-methylenedioxy)benzyl)benzo[b]thiophene-3-sulfonamide, N-
{4;chloro-3-methvl-5-isoxazoly!)-2-[ﬂ-hydroxy(3,4-methylenedioxy)phenyl-
ethyl]thiophene-3-sulfonamide, N-(4-chloro-3-methyl-5-isoxazolyl)-2-{3,4-
methylenedioxybenzylcarbonyl)thiophene-3-sulfonamide, have been
tested in the hypertensive rat model, and were effective in decreasing
blood pressure.

b. Selected compounds, such as N-{4-chioro-3-
methyl-5-isoxazolyl)-2-{[3,4-(methylenedioxy)phenyllacetyl}thiophene-3-
sulfonamide, N-(4-chloro-3-methyl-5-isoxazolyl)2-{[2-acetyl-4,5-
{methylenedioxy) phenyl]ar_ninocarbonyl}thiophene-3-sulfonamide, N-{4-
chloro-3-methyl-5-isoxazolyl)-2-[{4-methoxy-2-methylphenyl)aminocar-
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bonyl]thiophene-3-sulfonaﬁide and N-{4-chloro-3-methyl-5-isoxazolyl)-2-
[2-cyano-4,5-dimethoxyphenyl)aminocarbonyllthiophene-3-sulfonamide,
and -(4-chloro-3-methyl-5-isoxazolyl)-2-[2-methyl-4,5-(methylenedioxy)-
phenylacetyllthiophene-3-suifonamide have been tested in the
8§ autonomically blocked, normotensive rat mode! 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 responsa.
10

Since modifications will be apparent to those of skill in this art, it is
intended that this invention be limited only by the scope of the appended
claims.
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A compound that has formula I:
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or a pharmaceuticaly acceptable salt or ester thereof, wherein:

Ar' is a five or six membered aromatic or heteroaromatic ring,

preferably isoxazolyl, pyridazinyl, thiazolyl, pyrimidiny! or pheny! or is a

bicyclic or tricyclic carbon or heterocyclic ring;
Ar? is either (i) or {ii):
(i)

Ar? has formula (1):

wherein: Ar? is substituted with one or ore than one substituent, each of

which is selected independently from the selections set forth for R¢ and
R, in which R?® and R'® are each independently selected from H, OH,
OHNH, NH,, NO,, halide, pseudohalide, alkyl, alkenyl, alkynyl, aryl,
arylalkyl, heterolaryl, alkoxy, alkylamino, dialkylamino, alkylthio,

haloalkoxy, haloalkyl, alkyisufinyl, alkylsulfonyl, aryloxy, arylamino,

arylthio, arylsufinyl, aryisulfonyl, haloalkyl, haloaryl, alkoxycarbonyl,

carbonyl, alkyicarbonyl, aminocarbonyt, aryicarbonyl, formyl, substituted

or unsubstituted amido, substituted or unsubstituted ureido, in which the

alky!, 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
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carbons, preferably 4 to 10 carbons, with the proviso that if there is only
one R', it is not hydrogen; or
(ii) Ar* has formula IV:

R‘. Rlﬂ Rl
4 or
R ¢ 7R A
X R™ Ny
A B

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, alkynyl, aryl, alkylaryl, heterocycle, aralkyl,
aralkoxy, cycloalkyl, cycloalkenyl, cycioalkynyl, C(O)R'® and S{0),R in
which n is 0-2; R'® is hydrogen, alkyl, alkenyl, alkynyi, aryl, alkylaryi,
heterocycle, aralkyl, aralkoxy, cycloalkyl, cycloalkeny!, cycioalkynyl; R’
and R'® are unsubstituted or are substituted with one or more sub-
stituents each selected independently from Z, which is hydrogen, halide,
pseudoahlide, alkyl, alkoxy, alkenyl, alkynyl, aryl, heterocycle, 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'S, NO,, N,, OR’S,
R'>NCOR'® and CONR'?R'¢; R'® is hydrogen, alkyl, alkenyl, alkynyl, aryl,
alkylaryl, heterocycle, aralky!, aralkoxy, cycloalkyl, cycloalkenyl or
cycloalkynyl; R'?, which is selected independently from R'' and Z, is
selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylaryl,
heterocycle, aralkyl, aralkoxy, cycloalkyl, cycloalkenyl, cycioalkynyi,
C(OJR'” and S{0),R!” in which n is 0-2; and R' is hydrogen, alkyl,
alkenyl, alkynyl, aryl, alkylaryl, heterocycle, aralkyl, aralkoxy, cycloalky!,
cycloalkenyl or cycloalkynyl; each of R, R'?, R'® and R'® may be further
substituted with the any of the groups set forth for Z, and R"! is
preferably hydrogen, aryl, such as pheny'l or alkyl phenyl, loweralkyl; and
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R®, R® and R are each independently selected as follows from (i)
or {il):

(i) 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, aryl, aryloxy, heterocycle,
aralkyl, aralkoxy, cycloalkyl, cycloalkenyl, cycloalkynyl, OH, CN, C{O)R'E,
acetoxy-(CH =CH)-, CO,R'8, SH, {CH,),C(O}(CH,) RS,

{CH,),{CH = CH),(CH,},R®, {CH,),C{O{CH = CH),{CH,),R",

(CH,),(CH =CH),C(OMCH,), RS, (CH,)},NH{CH = CH),(CH,),R"S,

{CH,),(CH = CH),NH(CH,) R"®, (CH,),C(OINH(CH,)R",
C(O}(CH,),NH(CH,) R, {CH,),NHICH,},R', (CH,)R'€, S(0),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, alkynyl, aryl, alkylaryl, alkoxy,
aryloxy, heterocycle, aralkyl, aralkoxy, 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, alkeny!, alkynyi, aryl,
heteroaryl, alkylaryl, heterocycle, alkoxy, aryloxy, aralkyl, aralkoxy,
cycloalkyl, cycloalkenyi 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, pseudoahlide, alkyl, alkoxy,
alkenyi, alkynyl, aryl, aryloxy, heterocycle, aralkyl, aralkoxy, cycloalkyl,
cycloalkenyl, cycloalkynyl, OH, CN, C{O}R?', CO,R?', SH, S{0},R* in
which n is 0-2, NHOH, NR?*R%!, NO,, N,, OR?!, R22NCOR?*' and
CONR??R?'; R?? is selected from hydrogen, alkyl, alkenyl, alkynyl, aryl,
alkylaryl, heterocycle, aralkyl, alkoxy, aralkoxy, cycloaikyl, cycloalkenyl,
cycloalkynyl, C{OJR% and S(0},R* in which n is 0-2; and R*' and R* are
independently selected from hydrogen, a'lkyl, alkenyl, alkynyl, aryl,
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alkylaryl, heterocycle, aralkyl, aralkoxy, cycloalkyl, cycioalkenyl or
cycloalkynyl, with the proviso that if R® is NR'2R"®, OR'®, R'*NCOR'® and
CONR™R'® CO,R, (CH,)},NH{CH =CH),(CH,),R'®,
{CH,),[CH =CH),NH(CH,)R'®, [CH,),C{OINH(CH,} R,
C(O){CH,),NH{CH,),R"®, {CH,)},NH(CH,),R® or {CH,},R" and R*® is an ary!
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, or

{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-loweralkylbenzo[blthienyl, 5-
halo-3-loweralkylbenzo[blfuryl, 5-halo-3-loweralkylbenzolb)pyrroly!.

2. A compound of claim 1 that has any of formulae V:
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2 - R X { N
R’ X |!| o] H

wherein: 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, alkynyl, aryl, alkylaryl, heterocycle, araikyl,
aralkoxy, cycloalkyl, cycloalkeny!, cycloalkynyl, C{O)R*® and S(O),R® in

8 which n is 0-2; R"™ is hydrogen, alkyl, alkeny!, alkynyl, aryl, alkytaryl,
heterocycle, aralkyl, aralkoxy, cycioalkyl, cycloalkenyl, cycloalkyny!; R
end R'S are unsubstituted or are substituted with one or more
substituents each selected independently from Z, which is hydrogen,
halide, pseudoabhlide, alkyl, alkoxy, alkenyl, alkynyl, aryl, heterocycle,

10 aralkyl, aralkoxy, cycloalkyl, cycloalkenyl, cycioalkynyl, OH, CN, C(O}R'S,
CO,R'%, SH, S{0)},R'® in which n is 0-2, NHOH, NR'R'S, NO,, N,, OR®,
R'NCOR'® and CONR'?R'¢; R'® is hydrogen, aikyl, alkenyl, alkynyl, aryl,
alkylaryl, heterocycle, aralkyl, aralkoxy, cycloalkyl, cycloalkenyl! or
cycloalkynyl; R'?, which is selected independently from R'' and Z, is

16 selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylaryl,
heterocycle, aralkyl, aralkoxy, cycloalkyl, cycioalkenyl, cycloalkynyl,
CI(O)R'” and S(0),R"" in which n is 0-2; and R is hydrogen, alkyl,
alkenyl, alkynyi, aryl, alkylaryl, heterocycle, aralkyl, aratkoxy, cycloaikyl,
cycloalkeny! or cycloalkynyl; each of R'’, R'?, R'® and R'® may be further
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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 foliows:

(i} R? and R'? are selected from hydrogen, halide, pseudohalide,
alkyl, alkoxy, alkenyl, alkynyl, aryl, aryloxy, heterocycle, aralkyl, aralkoxy,
cycloalkyl, cycloalkenyl, cycloalkynyl, OH, CN, C{O)R'®,

(OAC)YCH =CHR', CO,R'8, SH, (CH,),C(O}{CH,)R"®,

(CH,){CH =CHJ),(CH,),R8, (CH,),C{O}{CH = CH),{CH,},R"®,

{CH,),(CH =CH),C(O)(CH,),R8, (CH,),NH(CH =CH),(CH,},R"®,
C=N{OH}CH,),R'®, (CH,){CH = CH),NH{CH,) R'®, (CH,),C(O)NH(CH,},R"®,
C(O)(CH,),NH(CH,),R'®, (CH,)},NH{CH,),R'®, {CH,),R'®, S(0),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'S, R'>NCOR?*® and CONR'R"®, in which R is
selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylaryl, alkoxy,
aryloxy, heterocycle, aralky!l, aralkoxy, 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, heterocycle, alkoxy, aryloxy, aralkyl, aralkoxy,
cycloalkyl, cycloalkenyl or cycioalkynyl;

R? is selected from C(O)R'8, {OACICH=CHR', CO,R®,
{CH,),C{ONCH,)R'®, (CH,),({CH=CH),(CH,) R'S,

{CH,},C{O){CH =CH),(CH,),R®, {CH,){CH=CH),C{O}{CH,) R"®,
{CH,),NH(CH = CH),(CH,),R'®, C=N(OH}(CH,) R,

{(CH,),{CH =CH),NH(CH,},R'®, (CH,),C{OINH(CH,),R'®,
C(O}CH,),NH(CH,} R, (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 aryi,
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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 0, and R is aryl, particularly pheny!, 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, pseudoahlide, alkyl, alkoxy, alkenyl, alkynyl, aryl,
aryloxy, heterocycle, aralkyl, aralkoxy, cycloalkyl, cycloalkenyl,
cycloalkynyl, OH, CN, C{O)R?', CO,R*', SH, S(0),R? in which n is 0-2,
NHOH, NR#R?', NO,, N,, OR?', R#NCOR?' and CONR*R?'; R# is
selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylaryl,
heterocycle, aralkyl, alkoxy, aratkoxy, cycloalkyl, cycloalkenyl,
cycloalkynyl, CtO)R?® and S(0),R% in which n is 0-2; and R?' and R* are
independently selected from hydrogen, alkyl, alkenyl, atkynyl, aryl,
alkyiaryl, heterocycle, aralkyl, aralkoxy, cycloalkyl, cycloalkenyl or
cycloalkynyl; or

(ii} 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 5-halo-3-
loweralkylbenzo[b}thienyl, 5-halo-3-loweralkylbenzolblfury!, 5-halo-3-
joweralkylbenzo([blpyrrolyl; and
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R' and R? are either (i), (ii} or (iii} as follows:

{i} R' and R? are each independently selected from H, NH,,
NO,, halide, pseudohalide, alkyl, alkenyl, alkynyl, aryl, arylalkyl,
heteroaryl, alkoxy, alkylamino, alkylthio, alkyloxy, haloalkyl, alkyisufinyl,
alkylsulfonyl, aryloxy, arylamino, arylthio, aryisufinyl, arylsulfonyl,
haloalkyl, haloaryl, alkoxycarbonyl, 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 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,

(ii) R* and R? together form -(CH,),, where n is 3 to 6; or,

(iii) R' and R? together form 1,3-butadieny!, and
with the above proviso that Ar? is not pheny! or naphthyl when Ar' is N-
{5-isoxazolyl) or N-{3-isoxazolyl} unless the isoxazole is a 4-halo-
isoxazole, a 4-higher alkyl (C, 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. .

3. A compound of claim 1, wherein Ar' is an isoxazolyl, a
thiazolyl, a pyrimidinyl, a pyridazinyl or a phenyl group.

4. A compound of claim 1 or claim 2, wherein R' is H, lower
alkyl, halide or pseudohalide; and R? is lower alkyl, lower alkenyl, lower
alkynyl, lower haloalkyl or hydrogen.

5. A compound of any of claims 2-4, wherein R is Br or C! or
lower alkyl and R? is lower alkyl, lower haloalkyl, or hydrogen.

6. A compound of any of claims 1-5, in which Ar? formula IVA
or IVB:
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s
wherein:
10 Xis NR", 0, 0or S;

R® is selected from among (CH,},C{O}CH,) R,
{CH,)},NH(CH,) R, (CH,)},NH{CH,),R"8, (CH,),(CH=CH),(CH,} R,
{CH,),C{OHCH = CH),{CH,),R"®, {CH,),{CH=CH},C{ONCH,}R"®,

{CH,),{CH =CH),NH(CH,) R'®, C=N{OH){CH,),R'®, (CH,),C(O}NH{CH,),R"®,

16  C(O)CH,),NH(CH,),R"®, (CH,),NH(CH = CH),(CH,)R®,
{CH,),C{OINH(CH,), R, {CH,),NH(CH,},R'®, (CH,}R'®, with the proviso
that if R® is (CH,),C(O)NH(CH,), R'®, (CH,),C(OINH(CH,),R'®, or (CH,),R'S,
and R is phenyl, the phenyi group is substituted at least two positions;

and R? and R'® are independently selected from hydrogen, halide,

20 pseudohalide, alkyl, alkoxy, alkenyl, alkynyl, aryl, aryloxy, heterocycle,
aralkyl, aralkoxy, cycloalkyl, cycioalkenyl, cycloalkynyl, OH, CN, C{O)R'®,
(OACICH=CHR', CO,R'®, SH, (CH,),C{O}{CH,} R,

{CH,),{CH = CH),{CH,) R'®, (CH,),C(0){CH =CH),(CH,),R%,
{CH,),{CH = CH),C{OMCH,} R®, {CH,)},NH(CH = CH),(CH,) R"®,

25 C=N{OH){CH,),R"", (CH,),(CH=CH),NH(CH,),R'®, (CH,},CIO)NHICH,) R*®,
C{O)(CH,},NH(CH,),R"®, (CH,),NH(CH,),R8, (CH,},R®, S(0),R'® in which m
is 0-2, s, n and r are each independently O to 6, preferably 0-3, HNOH,
NR'R'S, NO,, N;, OR™, R'*™NCOR'® and CONR'?R"®, in which R'® is
selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylaryl, alkoxy,

30 aryloxy, heterocycle, aralkyi, aralkoxy, cycloalkyl, cycloalkenyl,
cycloalkynyl, C{OJR*, S{0) ,R¥ in which n is 0-2; and R'® and R? are
independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl,
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heteroaryl, alkylary!l, heterocycle, alkoxy, aryloxy, aralkyl, aralkoxy,
cycloalkyl, cycloalkenyl or cycloalkynyl.

7. A compound of any of claims 1-6, wherein R'® is aryl or
heteroaryl, preferably having 5 or 6 members in the ring

8. A compound of any of claims 1-7, wherein R'® is phenyl or
pyrimidinyl.
9. A compound of any of claims 1-8, wherein R® and R are

hydrogen, halide, loweralkyl, or halo loweralkyl.

10. A compound of claim 1 or claim 2, wherein R'? is hydrog2n
or lower alkyl; and R'® is aryl.

11. A compound of any of claims 1-6 and 9, wherein Ar? is
phenylaminocarbonyithienyl, phenylaminocarbonylfuryl, aminocarbonyi-
pyrrolyl, phenylacetylthiophene, phenylacetylfuran, phenyl-
acetylpvrrolé,acetoxystvrylthiophene, acetoxystyrylfuran or
acetoxystyrylpyrrole, with the proviso that, when Ar? is a phenylamino-
carbonyithienyl, phenylaminocarbonylfuryl, aminocarbonyipyrrolyl, the
pheny! group is substituted with at least two substitutents selected from
Z, which is hydrogen, halide, pseudoahlide, alkyl, alkoxy, alkenyl, alkynyl,
aryl, aryloxy, heterocycle, aralkyl, aralkoxy, cycloalkyl, cycloatkenyl,
cycloalkynyl, OH, CN, ClO}R*', CO,R?', SH, S{0),R?' in which n is 0-2,
NHOH, NR*R?', NO,, N,, OR*', R?*NCOR?*' and CONR?>R*'; R js
selected from hydrogen, alkyl, alkenyi, alkynyl, aryl, alkylaryl,
heterocycle, aralkyl, alkoxy, aralkoxy, cycloalkyl, cycloalkenyl,
cycloalkynyl, C(O)R* and S(0),R% in which n is 0-2; and R?' and R® are
independentiy seiected from hydrogen, alkyl, alkenyl, alkynyl, aryl,
alkylaryl, heterocycle, aralkyl, aralkoxy, cycloalkyl, cycloalkenyl or
cycloalkynyl.

12. A compound of any of claims 2-11, wherein X is S, O, NR"

in which R is hydrogen, or ioweralkyl, or ary,which is unsubstituted or
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substituted with loweralkyl or halogen hydrogen or loweralkyl; R! is
hydrogen, halide, pseudohali'de, loweralkyl or lower haloalkyl, most
preferably halide; R? is hydrogen, loweralkyl or lower haloalkyl.
13. A compound of any of claims 1-12, wherein R'! is phenyl.
14. A compound of any of claims 1- 13, wherein Ar? has formula

Vi:
3
L, R: o
X
= R¥®
R R '
wherein:

M is (CH,),,C(O}CH,),, {CH,),,C{OINH(CH,),, CH(OH}{CH,),,
(CHj)(CH =CH){CH,),, {CH,),,C{O)(CH,),NHICH,),, {CH,),,(CH=CH){CH,),,
C= N(dH)(CHz),. (CH,),CIONCH = CH),NH{CH,),, CH{CH;)C{ON{CH,),,
CHICH,;)C(O}CH,),(CH = CH){CH;),, (CH,},, (CH,),0, C({O)O, in which m,s
and r are each independently O to 6, preferably O to 3;

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

(i R, R%, R*®, R* and R are each independently selected
from among H, OH, NHR*, CONR*®*R*® , NO,, cyano, halide, pseudo-
halide, alkyl, alkeny!, alkynyl, aryl, arylalkyl, heteroaryl, alkoxy,
alkylamino, alkyithio, haloalkyl, alkylsulfinyl, alkyisulfony!,
alkoxycarbonyl, alkylcarbonyl, alkenylthio, alkenylamino, alkenyloxy,
alkeny! sulfinyl, alkenylsulfonyl, alkoxycarbonyl, arylaminocarbonyl,
alkylaminocarbonyl, aminocarbonyl, {alkyl-aminocarbonyhalkyl, carboxyl,
carboxyalkyl, carboxyalkenyl, alkylsulfonylaminoalkyl, cyanoalkyl, acetyl,
acetoxyalkyl, hydroxyalkyl, alkyoxyalkoxy, hydroxyalkyl, {acetoxy)alkoxy,
{hydroxy)alkoxy and formy!; or '
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{ii) at least two of R®', R%2, R®, R3* and R*, which substitute
adjacent carbons on the ring, together form alkylenedioxy,
alkylenethioxyoxy or alkylenedithioxy, which is unsubstituted or
substituted by replacing one or more hydrogens with halide, ioweralkyl,
loweralkoxy or halo loweralkyl, and the others of R®!, R32, R, R* and R%®
are selected as in (i); and

R®* and R* are each independently selected from hydrogen, alkyl,
alkenyl, alkynyl, aryl, haloalky! alkylaryl, heterocycle, arylalkyl, arylalkoxy,
altkoxy, aryloxy, cycloalkyl, cycloalkenyl and cycloalkynyl, and is
preferably hydrogen, loweralkyl, ioweralkoxy and lowerhaloalkyl, with the
proviso that when M is (CH,),,C{O}NH(CH,),, then at ieast two of R%', R,
R%, R* and R* are not hydrogen.

15. A compound of cleim 14, wherein M is {CH,),,C(O}(CH,),,
{CH,),,C{OINH(CH,),, (CH,) (CH=CH){CH,),, {CH,),,C(O}CH,},NH(CH,),,
(CHL)W(CH = CH}CH,},, C=N{OH)(CH,),, CH(OH}NCH,),, (CH,},, {CH,},O or
Clo)o.

16. A compound of claim 14 or 15, wherein R*', R%, R, R¥
and R are selected from (i) or (i)

(i) R, R%2, R®, R* and R* are each independently selected from
among loweralkyl, halide, haloloweralkyl, and loweraloxy; and

(i) at least two of RY, R*, R*, R* and R form ethylenedioxy or
methylenedioxy and the others are selected as in {i).

17. A compound of any of claims 14-16, wherein M is

H

)

"~ °N N
T\IT 'T . '

\/O\' \n/\ | \r’\“ na >(\
N_ o R R OH
OR‘ T

o]
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18. A compound of any of claims 14-17, wherein at least two of
R*®, R*, R¥, R* and R, which substitute adjacent carbons on the ring,
together form alkylenedioxy, alkylenethioxyoxy or alkylenedithioxy, which
is unsubstituted or substituted by replacing one or more hydrogens with
halide, loweralkyl, loweralkoxy or halo loweralkyl.

19. A compound of any of ciaims 14-18, wherein at least one of
R*' and R is other than hydrogen.

20. A compound of any of claims 14-18, wherein M has formula

Vil:
R31
l l 32
EXI w R
0 R“ R33
RM
in which W is CH, or NH.
21. A compound of anyd of claims 14-19, wherein M is

1
\"/\ YN\ \'ro\
o ' 0 and o .

in which R* is hydrogen, alkyl, alkoxy, alkoxyalkyl, haloalkyl

22. A compound of claim 21, wherein R*° methyl, ethyl or
hydrogen.

23. A compound of any of claims 14-17, wherein R%', R%2, R%?,
R and R are selected from (i) or {ii):

(i) R*', R%*, R*, R* and R are each independently selected from
loweralkyl, haloloweralkyl, phenyl, alkoxy, loweralkylsulfonylaminolower-
alkyl, cyanoloweralkyl, acetyl, loweralkoxycarbonyi, cyano, OH,
acetoxyloweralkyl, hydroxy lowerallkyl, acetoxy loweralkoxy or lower-
alkoxycarbonyl; or
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lii} R%2 and R* or R** and R* form alkylene dioxy, preferably
methylenedioxy, and the others of R*, R32, R33, R* and R are selected
as in (i).

24. A compound of any of claims 14-17 and 23, wherein R®!,
R, R R are selected from {i) or (ii):

(i) R32, R®® are other then hydrogen and are selected from
loweralkyl or lower alkoxy, or

{ii} at least one of R*! or R* is other than hydrogen, preferably
loweraikyl or lower alkoxy, and R®? and R® or R*® and R* form
methylenedioxy or ethylenedioxy.

25. A compound of any of claims 1-5, wherein R® and R'® form a
ring so that Ar? is benzo[blthienyl, benzo[blfuryl, or indolyl, with the
proviso that there is one or more substituent 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{O)R'®, CO,R'®, NR'®R'®, SH, S{0},R'® in which n is 0-2,
HNOH, NO,, N;, OR', R®*NCOR'™ and CONR'®R"®.

26. A compound of claim 25 that is selected from among
N-{4-bromo-3-methyl-5-isoxazolyl}-2-n-benzylbenzolblthiophene-3-sulfona-
mide; N-(4-bromo-3-methyl-5-isoxazolyl)-2-butylbenzolb]thiophene-3-sul-
fonamide; N-{4-bromo-3-methyl-5-isoxazolyl}-2-/-propylbenzolblthiophene-
3-sulfonamide; N-{4-bromo-3-methyl-5-isoxazolyl)-2-n-
propylbenzofblthiophene-3-sulfonamide; N-{4-bromo-3-methyl-5-
isoxazolyl)-2-(4-ethylbenzyl)benzolb]thiophene-3-sulfonamide;
N-{4-bromo-3-methyl-5-isoxazolyl}-2-{3,4-(methylenedioxy}-
benzyllbenzolblthiophene-3-sulfonamide; N-{4-bromo-3-methyi-5-
isoxazolyl)-2-(3,4,5-trimethoxybenzyl)-benzo[b]-thiophene-3-sulfonamide;
N-{4-bromo-3-methyl-5-isoxazolyl)-2-ethyl-5-methylbenzol[blthiophene-3-
suifonamide; N-(4-chloro-3-methyl-5-isoxazolyl}-2-[{3,4-methylene-
dioxy)benzyllbenzo[b]thiophene-3~sulfon-amide; N-(4-bromo-3-methyl-5-
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isoxazolyl)-2-(3,4-dimethoxybenzyl)benzolblthiophene-3-sulfonamide; N-
{4-bromo-3-methyl-5-isoxazolyl)-5-(benzo[b]thien-2-yl)ithiophene-2-sulfon-
amide; N-(4-bromo-3-methyl-5-isoxazolyl}-2-{4-methoxybenzyl)-
benzo[blthiophene-3-sulfonamide; N-{4-bromo-3-methyl-5-isoxozolyl}-2- |
{2-methoxybenzyl)-benzo[blthiophene-3-sulfonamide; N-(3,4-dimethy}-5-
isoxazolyl)-2-(4-chlorobenzyl)benzo[blthiophene-3-sulfonamide;
N-{4-chloro-3-methyl-5-isoxazolyl)-2-{4-dimethylaminobenzyl)benzo[b]thio-
phene-3-sulfonamide; N-{4-chioro-3-methyl-5-isoxazolyl)-2-ethylbenzolb]-
furan-3-sulfonamide; N-{4-chloro-3-methyl-5-isoxazolyl)-2-phenylben-
zolblthiophene sulfonamide; N-{4-chioro-3-methyl-5-isoxazolyl)-6-
methoxy-2-[3,4-(methylenedioxy}benzyl]lbenzolbjthiophene-3-suifona-
mide; and N-(4-chiorc-5-methyl-3-isoxazolyl)-2-13,4-{methylenedioxy)-
benzyllbenzo[blthiophene-3-sulfonamide.

27. A compound of any of claims 1-5 and 15-23, wherein Ar? is
thienyl.

28. A compound of any of claims 1-5 and 15-23, wherein Ar? is
furyl.

29. A compound of any of claims 1-5 and 15-23, wherein Ar? is
pyrrolvyl.

30. The compounds of claim 1 or 2 in which Ar? is biphenyl.

31. The compounds of claim 30 that have formula Vil:

R® R®
R R R 123
so;-u-i ,]n or 30;";‘—1:0(
(o
M H
]

wherein Ar? is substituted with one or ore than one substituent, each of
which is selected independently from the selections set forth for R?® and
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R'3, and R?° and R'® are each independently selected from H, loweralkyl,
haloalkyl and halide with the proviso that if there is only one substituent
on the second phenyl! ring it is not hydrogen.

32. A compound of claim 30 or 31 in which at least one
substituent R'? is in the para position.

33. A compound of any of claims 30-32, wherein R' is halide or
methyl or {Cy-C,,) alkyl.

34. A compound of any of claims 2-32, wherein R! is selected
from halide, CH,, C,H;, CF,3, C,F;, n-C3H, and eyclo-C,H,, and R? is
selected from H, CH;, C,Hg, CF,, C,F;, n-C;H, and cyclo-CyH,.

35. A compound of any of claims 2-32, wherein R? is halide or
CH,, and R? H, CH,, C,Hs, or CF,.

36. The compound of claim 30 that is selected from among N-
{4-bromo-3-methyl-5-isoxazolyl}-4’-methylphenyl-4-biphenylsulfonamide,
(4-bromo-3-methyl-5-isoxazolyl)-4’-trifluorophenyl-4-biphenylsulfonamide,
N-({4-bromo-3-methyl-5-isoxazolyl}-4’-methoxyphenyl-4-biphenyisulfon-
amide, N-(4-bromo-3-methyl-5-isoxazolyl}-3'-methoxyphenyl-4-biphenyl-
sulfonamide, N-{4-bromo-3-methyl-5-isoxazolyl}-2'-methoxyphenyl-4-
biphenylsulfonamide and N-{4-bromo-3-methy!-5-isoxazolyl}-3’,4'-
methyienedioxyphenyl-4-biphenylsulfonamide.

37. The compound of claim 30 that is N-(4-bromo-3-methyl-5-
isoxazolyl)-4’-methylphenyl-4-biphenyisulfonamide or N-{4-bromo-3-
methyl-5-isoxazolyl)-4’-trifluorophenyl-4-biphenylsulfonamide.

38. A compound of any of claims 1-5 that is a (phenyl-
acetyl)thiophenesulfonamide.

39. A compound of any of ciaims 1-5 that is a
(phenyoxy)ithiophenesulfonamide.

40. A compound of claim 1 that is selected from among
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N-{4-bromo-3-methyl-5-isoxazolyl)-2-[{3,4-methylenedioxy)phenoxy-
carbonyllthiophene-3-sulfonamide, N-{4-chloro-3-methyl-5-isoxazolyl}-2-
[3,4-{methylenedioxy)phenoxycarbonyllthiophene-3-sulfonamide, N-(4-
bromo-3-methyl-5-isoxazolyl}-2-[{3,4-methylenedioxy)phenylacetyl]-
thiophene-3-sulfonamide, N-({4-chloro-3-methyl-5-isoxazolyl}-{2-[3,4-
(methylenedioxy)phenyllacetyl}thiophene-3-sulfonamide oxime, N-{4-
chloro-3-methyl-5-isoxazolyl)-2-[ {2-cyano-4,5-dimethoxyphenyllaminocar-
bonyllthiophene-3-sulfonamide, N-{3,4-dimethyl-5-isoxazolyl)-2-(4-
tolylacetylphenyl)thiophene-3-sulfonamide, N-{4-chioro-3-methyl-5-
isoxazolyl}-2-12-hydroxy-4-methylphenyl}aminocarbonyi}thiophene-3-sul-
fonamide, N-(4-chloro-3-methyl-5-isoxazolyl)-2-{|2-cyano-4,5-(methylene-
dioxy)phenyllaminocarbonyl}thiophene-3-sulfonamide, N-(4-chioro-3-
methyl-5-isoxazolyl)-2-[2-methyl-4,5-{methylenedioxy)phenylamino-
carbonyllthiophene-3-sulfonamide, N-{3,4-dimethyl-5-isoxazolyl)-2-(2,4-
dimethylphenylacetyl}thiophene-3-suifonamide, N-{4-chloro-3-methyl-5-
isoxazolyl}-2-(2,4-dimethylphenylacetylithiophene-3-sulfonamide, N-{4-
bromo-3-methyl-5-isoxazolyl}-2-{2, 4-dimethylphenylacetyl)thiophene-3-
sulfonamide, N-{4-chloro-3-methyl-5-isoxazolyl)-2-{3,4-{methylenedioxy)i-
phenylaminocarbonyl-3-thiophenesulfonamide, N-{4-chloro-3-methyl-5-
isoxazolyl)-2-[2-methyl-4,5-(methylenedioxy)phenylacetyl]lthiophene-3-
sulfonamide, N-{4-chloro-3-methyl-5-isoxazolyl}-2-[3,4-(methylenedioxy)-
6-{2-acetoxyethyl)phenylaminocarbonyllthiophene-3-sulfonamide, N-(4-
chloro-3-methyl-5-isoxazolyl)-2-[ 3,4-(methylenedioxy}-6-(2-hydroxyethyl)-
phenylaminocarbonyl]thiophene- 3-sulfonamide, N-{4-chloro-3-methyl-5-
isoxazolyl)-2-({2,5-dimethylphenylacetyl)thiophene-3-sulfonamide, N-{4-
chloro-3-methyl-5-isoxazolyl)-2-[2-methanesulfonylaminomethyi}-4,5-
(methylenedioxy)phenylaminocarbonyl]thiophene-3-sulfonamide, N-(4-
chloro-3-methyl-5-isoxazolyl)-2-[2-cyanomethyl-4, 5-(methylenedioxy)}-6-
cvanomethvl]phe_nVIaminocarbonyl-S-thiéphenesuIfonamide, N-{4-chloro-
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3-methyl-5-isoxazolyl)-2-[2-hyroxyproyl-4,5-{methylenedioxy)phenyl-
aminocarbonyllthiophene-3-sulfonamide, N-{4-chloro-3-methyi-5-
isoxazolyl})-2-{2-[{dimethylamino)carbonylmethyl}-4,5-{methylenedioxy}-
phenylaminocarbonyl}thiophene-3-sulfonamide, N-{4-chloro-3-mathyi-5-
isoxazolyl)-2-[#-acetoxy-2-methyl-4,5-{methylenedioxy)styryljthiophene-3-
sulfonamide, N-{4-chloro-3-methyl-5-isoxazolyl)-2-[{2,3,4-trimethoxy-6-
cyano)phenylaminocarbonyl}thiophene-3-sulfonamide, N-{4-bromo-3-
methyl-5-isoxazolyl)-3-{4-propylphenyl)thiophene-2-sulfonamide, N-(3,4-
dimethyl-5-isoxazolyl)-2-[2-methyl-4,5-(methylenedioxy)phenylacetyl}-
thiophene-3-sulfonamide, N-{4-chloro-3-methyl-5-isoxazolyl)-2-(2,4,6-
trimethylphenylaminocarbonyl)thiophene-3-sulfonamide, N-{4-chioro-3-
methyl-B-isoxazolyl)-2-(2,4,6-trimethyiphenylacetyl) thiophene-3-
sulfonamide, N-{4-chioro-5-methyl-3-isoxazolyl}-2-[2-methyl-4,5-
{methylenedioxylphenylacetyl]thiophene-3-sulfonamide, N-(4-bromo-3-
methyl-5-isoxazolyl)-2-[2-methyl-4, 5-(methylenedioxy}cinnamyi]thiophene-
3-sulfonamide, N-{4-bromo-3-methyl-5-isoxazolyl)-2-{2,4-dimethyl-
phenethyl)thiophene-3-sulfonamide and N-(4-chioro-3-methyl-5-isoxa-
zolyl)-2-[{4-methoxycarbonyl-2, 6-dimethyl)phenylaminocarbonyljthio-
phene-3-sulfonamide or any corresponding N-{4-halo-3-methyl-5-isox-
azolyl), N-(4-halo-5-methyl-3-isoxazolyl), 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 of any of these compounds.

41. A compound of claim 1 selected from among N-{4-chioro-3-
methyl-5-isoxazolyl}-2-{2, 3,4-trimethoxy-6-methylphenylamino-
carbonylithiophene-3-sulfonamide, N-{4-chloro-3-methyi-5-isoxazolyl)-2-
{2,3,4-trimethoxy-6-acetylphenylaminocarbonyl)thiophene-3-sulfonamide,
N-{4-chloro-3-methyl-5-isoxazolyl)-2-(2, 3,4-trimethoxy-6-methoxy-
carbonylphenylaminocarbonylithiophene-3-sulfonamide, N-(4-chloro-3-
methyl~5-isoxazolyn-2—(2,3.4-trimethoxy:6-carboxylphenylamino~
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carbonyl)thiophene-3-sulfonamide, N-(4-chloro-3-methyl-5-isoxazolyl}-2-
(2,3,4-trimethoxy-6-methanesulifonylphenylaminocarbonyl)thiophene-3-sul-
fonamide, N-{4-chloro-3-methyl-5-isoxazolyl})-2-[2,3,4-trimethoxy-6-
{cyanomethyl)phenylaminocarbonyllthiophene-3-sulfonamide, N-{4-chloro-
3-methy!-5-isoxazolyl)-2-[2,3,4-trimethoxy-6-(2-hydroxyethyl}phenyl-
aminocarbonyllthiophene-3-sulfonamide, N-(4-chloro-3-methyl-5-isoxa-
zolyl}-2-[3,4-{methylenedioxy)-2-methoxy-6-methylphenylaminocarbonyl]-
thiophene-3-sulfonamide, N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-
{methylenedioxy}-2-methoxy-6-acetylphenylaminocarbonyllthiophene-3-s-
ulfonamide, N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-{methylenedioxy}-2-
methoxy-6-methoxycarbonylphenylaminocarbonylithiophene-3-sulfona-
mide, N-(4-chioro-3-methyl-5-isoxazolyl}-2-[3,4-{methylenedioxy)-2-
methoxy-8-carboxylphenylaminacarbonyllthiophene-3-sulfonamide, N-{4-
chioro-3-methyl-5-isoxazolyl)-2-[3,4-{methylenedioxy}-2-methoxy-6-
methanesulfonylphenylaminocarbonyllthiophene-3-sulfonamide, N-{4-
chloro-3-methyl-5-isoxazolyl)-2-[3,4-imethylenedioxy}-2-methoxy-6-
cyanophenylaminocarbonylithiophene-3-sulfonamide, N-{4-chloro-3-
methyl-5-isoxazolyl)-2-3,4-{methylenedioxy}-2-methoxy-6-
cyanomethyiphenylaminoccarbonyljthiophene-3-suifonamide, N-(4-chloro-
3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy)-2-methoxy-6-{2-
hydroxyethyl)phenylaminacarbonyilthiophene-3-sulfonamide, N-(4-chloro-
3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy}-2,6-
dimethylphenylaminocarbonyl]thiophene-3-sulfonamide, N-{4-chioro-3-
methyl-5-isoxazolyl)-2-[3,4-{methyienedioxy)-6-acetyl-2-
methylphenylaminocarbonyl]thiophene-3-sulfonamide, N-(4-chloro-3-
methyl-5-isoxazolyl}-2-13,4-{methylenedioxy)-8-methoxycarbony}-2-
methyiphenylaminocarbonylijthiophene-3-sulfonamide, N-{4-chioro-3-
methyl-5-isoxazolyl)-2-[3,4-{methylenedioxy}-6-carboxyl-2-
methylphenylaminocarbonyl]thiophene-3;sulfonamide, N-{4-chloro-3-
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methyl-5-isoxazolyl)- 2-[3,4-(methylenedioxy}-6-methoxy-2-methyiphenyl-
aminocarbonyljthiophene-3-sulfonamide, N-(4-chloro-3-methyl-5-
isoxazolyl)-2-[3,4-{methylenedioxy}-6-methanesulfonyl-2-methylphenyl-
aminocarbonyllthiophene-3-sulfonamide, N-{4-chlaro-3-methyl-5-
isoxazolyl}-2-(3,4-(methylenedioxy)-6-cyano-2-methylphenylamino-
carbonyl]thiophene-3-sulfonamide, N-{4-chloro-3-methyl-5-isoxazolyl}-2-
[3.4-(methylenedioxy)-6-(cyanomethyl)-2-methylphenylaminocar-
bonyllthiophene-3-sulfonamide, N-{4-chloro-3-methyl-5-isoxazolyl)-2-{3,4-
{methylenedioxy)-6-(2-hydroxyethyl}-2-methylphenylaminocarbonyl]thio-
phene-3-sulfonamide, N-(4—chloro-3-methyl-5-isoxazol.yl)-2-[3,4—
{methylenedioxy)-2-cyano-6-methylphenylaminocarbonyl]thiophene-3-sulf-
onamide, N-(4-chioro-3-methyl-B-isoxazolyl)-2-[3,4-{methylenedioxy)-6-
methoxy-2-cyanophenylaminccarbonyllthiophene-3-sulfonamide, N-(4-
chloro-3-methyl-5-isoxazolyl)-2-[3,4-{methylenedioxy)- 2-acetyl-6-
methylphenylaminocarbonyllthiophene-3-sulfonamide, N-(4-chloro-3-
methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy)-6-methoxy-2-
acetyiphenylaminocarbonyljthiophene-3-sulfonamide, N-(4-chloro-3-
methyl-5-isoxazolyl)-2-(3-cyano- 2,4, 8-trimethylphenylaminocarbonyljthio-
phene-3-sulfonamide, N-(4-chloro-3-methyl-5-isoxazolyl)-2-(3-carboxyl-
2,4,6-trimethylphenylaminocarbonyl]thiophene-3-sulfonamide, N-(4-
chloro-3-methyl-5-isoxazolyl)-2-(3-hydroxymethy!-2,4,6-
trimethylphenylaminocarbonyljthiophene-3-sulfonamide, N-(4-chloro-3-
methyl-5-isoxazolyl)- 2-(3-methanesulfonyi-2,4,6-trimethylphenylaminocar-
bonyllthiophene-3-sulfonamide, N-(4-chioro-3-methyl-5-isoxazolyl)-2-(3-
cyanomethyl-2,4,6-trimethylphenylaminocarbonyljthiophene-3-sulfona-
mide, N-(4-chloro-3-methyl-5-isoxazolyl}-2-[3-(2-hydroxyethyl)-2,4,6-
trimethylphenylaminocarbonyllthiophene-3-sulfonamide, N-{4-chloro-3-
methyl-B-isoxazolyl}-2-[3-(carboxylmethyl}- 2,4, 6-trimethylphenylaminocar-
bonyllthiophene-3-sulfonamide, N-(4—chl6ro-3~methy|-5-isoxazolyl)-2-(4—
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cyano-2,6-dimethyiphenylaminocarbonyl)thiophene-3-sulfonamide, N-(4-
chloro-3-methyl-5-isoxazolyl}-2-{4-carboxyl-2,6-dimethylphenylaminocar-
bonylithiophene-3-sulfonamide, N-{4-chioro-3-methyl-b-isoxazolyl)-2-14-
{hydroxymethyl)-2, 6-dimethylphenylaminocarbonyllthiophene-3-sulfona-
mide, N-{4-chloro-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-dimethylphenylaminocar-
bonyllthiophene-3-suifonamide, N-{4-chloro-3-methyl-5-isoxazolyl)-2-[{4-
{carboxyimethyl)-2,8-dimethylphenylaminocarbonyllthiophene-3-sulfona-
mide, N-(4-chloro-3-methyl-5-isoxazolyl)-2-(4-methanesulfonyl-2,6-
dimethylphenylaminocarbonyl)thiophene-3-sulfonamide, N-{(4-chloro-3-
methyl-5-isoxazolyl}-2-{2, 3,4-trimethoxy-6-methylphenylacetyl)thiophene-
3-sulfonamide, N-(4-chloro-3-methyl-5-isoxazolyl})-2-(2,3,4-trimethoxy-6-
acetylphenylacetylithiophene-3-sulfonamide, N-{4-chloro-3-methyl-5-
isoxazolyl}-2-{2,3,4-trimethoxy-6-methoxycarbonylphenylacetyl)thio-
phene-3-sulfonamide, N-{4-chioro-3-methyl-5-isoxazolyl}-2-(2,3,4-
trimethoxy-6-carboxylphenylacetyl}thiophene-3-sulfonamide, N-{4-chioro-
3-methyl-5-isoxazolyl}-2-{2, 3,4-trimethoxy-6-methanesulfonylphenyl-
acetyl)thiophene-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-hydroxy-
ethyliphenylacetyllthiophene-3-sulfonamide, N-(4-chloro-3-methyl-5-
isoxazolyl)-2-[3,4-(methylenedioxy)-2-methoxy-6-methyiphenylacetylithio-
phene-3-sulfonamide, N-(4-chloro-3-methyl-5-isoxazolyl}-2-[3,4-
{methylenedioxy)-2-methoxy-6-acetyiphenylacetyllthiophene-3-sulfona-
mide, N-(4-chloro-3-methyl-5-isoxazolyl}-2-[3,4-(methylenedioxy}-2-
methoxy-6-methoxycarbonylphenylacetyllthiophene-3-sulfonamide, N-{4-
chloro-3-methyl-5-isoxazolyl)-2-{3,4-{methylenedioxy}-2-methoxy-6-
carboxyIphenylacetvl]thiophene%—sulfonémide, N-{4-chloro-3-methyl-5-
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isoxazolyl)-2-[3,4-(methylenedioxy-2-methoxy-6-methanesulfonyl)phenyl-
acetyl]thiophene-3-sulfonamide, N-(4-chloro-3-methyl-5-isoxazolyl)-2-{3,4-
(methylenedioxy}-2-methoxy-6-{cyano)phenylacetyllthiophene-3-suifona-
mide, N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy)-2-
methoxy-6-(cyanomethyiphenylacetyllthiophene-3-sulfonamide, N-(4-
chloro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy}-2-methoxy-6-{ 2-
hydroxyethyl)phenylacetyllthiophene-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-{methylene-
dioxy)-6-acetyl-2-methylphenylacetyl}thiophene-3-sulfonamide, N-(4-
chloro-3-methyl-5-isoxazolyl}-2-[3,4-(methylenedioxy)-6-methoxycarbonyl-
2-methyliphenylacetyllthiophene-3-sulfonamide, N-(4-chloro-3-methyi-5-
isoxazolyl)-2-{3,4-(methylenedioxy)-6-carboxyi-2-methylphenylacetyllthio-
phene-3-sulfonamide, N-{4-chioro-3-methyl-5-isoxazolyl)-2-[3,4-
{methylenadioxy}-6-methoxy-2-methyiphenylacetyllthiophene-3-sulfona-
mide, N-{4-chloro-3-methyl-5-isoxazolyl}-2-[3,4-(methylenedioxy)-6-
methanesulfonyl-2-methyiphenylacetyl]lthiophene-3-sulfonamide, N-(4-
chloro-3-methyl-5-isoxazolyl)-2-[3, 4-(methylenedioxy)-6-cyano-2-
methylphenylacetylithiophene-3-sulfonamide, N-(4-chloro-3-methyl-5-
isoxazolyl)-2-[3,4-(methylenedioxy)-6-(cyanomethyl}-2-methylpheny!-
acetyljthiophene-3-sulfonamide, N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-
{methylenedioxy}-6-(2-hydroxyethyl)-2-methyiphenylacetyl]thiophene-3-s-
ulfonamide, N-{4-chioro-3-methyl-5-isoxazolyl}-2-{3,4-(methylenedioxy)-2-
cyano-6-methyiphenylacetyl]thiophene-3-sulfonamide, N-(4-chioro-3-
methyl-5-isoxazolyl}-2-[3,4-(methylenedioxy)-6-methoxy-2-cyanophenyl-
acetyl]thiophene-3-sulfonamide, N-{4-chloro-3-methyl-5-isoxazolyl)-2-{3,4-
{methylenedioxy)-2-acetyl-6-methylphenylacetyllthiophene-3-sulfonamide,
N-(4-chloro-3-methyi-5-isoxazolyl}-2-[3,4-{methylenedioxy)-6-methoxy-2-
acetylphenylacetyllthiophene-3-sulfonan{ide, N-{4-chloro-3-methyl-5-
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isoxazoly!)-2-(3-cyano-2,4,6-trimethylphenylacetyl)thiophene-3-sulfona-
mide, N-{4-chiaro-3-methyl-5-isoxazolyl)-2-(3-carboxyl-2,4,6-
trimethylphenylacetyl)thiophene-3-sulfonamide, N-(4-chioro-3-methyl-5-
isoxazolyl)-2-(3-hydroxymethyl-2,4, 8-trimethylphenylacety!jthiophene- 3-s-
ulfonamide, N-{4-chloro-3-methyl-5-isoxazolyl)-2-{3-methanesuifonyl-
2,4,6-trimethylphenylacetyl)thiophene-3-suifonarmide, N-(4-chloro-3-
methyl-5-isoxazolyl)-2-[3-{cyanomethyl)-2,4, B6-trimethylphenylacetyl]lthio-
phene-3-sulfonamide, N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3-(2-
hydroxyethyl)-2,4, 6-trimethylphenylacetyl]thiophene-3-sulfonamide, N-{4-

t

chloro-3-methyl-B-isoxazolyl)-2-[3-(carboxylmethyl)-2,4,6-trimethylphenyl
acetyilthiophene-3-sulfonamide, N-{4-chloro-3-methyl-5-isoxazolyl)-2-(4-
cyano-2,6-dimethylphenylacetyl)thiophene- 3-sulfonamide, N-{4-chloro-3-
methyl-5-isoxazolyl)-2-{4-carboxyl-2,8-dimethylphenylacetylthiophene-3-
sulfonamide, N-(4-chioro-3-methyl-5-isoxazolyl)-2-{4-hydroxymethyi-2,6-
dimethylphenylacetyl)thiophene-3-sulfonamide, N-{4-chloro-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)phenylacetylithiophene-3-sulfonamide, N-{4-chloro-3-methyl-5-
isoxazolyl)-2-[4-(carboxyimethyl}-2,6-dimethylphenylacetyl}thiophene-3-s-
ulfonamide, and
N-{4-chloro-3-methyl-5-isoxazolyl)-2-(4-methanesulfonyl-2,6-
dimethyiphenylacetyl)thiophene-3-sulfonamide or any corresponding N-{4-
halo-3-methyl-5-isoxazolyl), N-(4-halo-5-methyl-3-isoxazolyl), N-(3,4-
dimethyl-b-isoxazolyl), N-{4-halo-5-methyl-3-isoxazolyl), N-{4-halo-3-
methyl-s-isoxazolyli, N-(4,6-dimethyl-3-isoxazolyl) derivative of any of
these compounds.

42. A compound of claim 1 selected from among N-{4-chloro-3-
methyl-5-isoxazolyl)-2-(N-{4-methyl-phenyl)aminocarbonyl)thiophene-3-
suffonamide, N-(4-bromo-3-methyl-5-isoiazolyl)-2-[3,4-(methvlenedioxy}-
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benzyllbenzolblthiophene-3-sulfonamide, N-(4-chloro-3-methyl-5-isoxa-
zolyl)-2-(3,4,-methylenedioxy)benzyl)benzolblthiophene-3-sulfonamide, N-
{4-chloro-3-methyl-5-isoxazolyl)-2-[8-hydroxy(3,4-methylenedioxy)phenyl-
ethyllthiophene-3-sulfonamide and N-(4-chloro-3-methyl-5-isoxazolyl)-2-
{3,4-methylenedioxybenzylcarbonyl)thiophene-3-sulfonamide or 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-isox-
azolyl), N-(4-halo-3-methyl-5-isoxazolyl}, N-(4,5-dimethyl-3-isoxazolyl)
derivative thereof.

43. The compound of claim 1 that is N-{4-chloro-3-methyl-5-
isoxazolyl)-2-[2-hydroxy-4-methyliphenyljaminocarbonyl}thiophene-3-sul-
fonamide.

44, The compound of claim 1 that is N-(4-chloro-3-methyi-b-
isoxazolyl)-2-{[2-cyano-4,5-(methylenedioxy)phenyllaminocar-
bonyl}t!'\iophene-3-sulfonamide.

45. The compound of claim 1 that is N-(4-chloro-3-methyl-5-
isoxazolyl)-2-{2-methyl-4, 5-(methylenedioxy)phenylaminocarbonyl}-
thiophene-3-sulfonamide.

46. The compound of claim 1 that is N-(4-chioro-3-methyl-5-
isoxazolyl)-2-{2-carboxamido-4,5-dimethoxyphenylaminocar-
bonyl)thiophene-3-sulfonamide.

47. The compound of claim 1 that is N-{3,4-dimethyl-5-
isoxazoalyl)-2-(2,4-dimethylphenylacetyl)thiophene-3-sulfonamide.

48. The compound of claim 1 that is N-(4-chioro-3-methyl-5-
isoxazolyl}-2-(2,4-dimethylphenylacetyl)thiophene-3-sulfonamide.

49, The compound of claim 1 that is N-{4-bromo-3-methyl-5-

‘isoxazolyl}-2-(2,4-dimethylphenylacetyl)thiophene-3-sulfonamide.
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50. The compound of claim 1 that is N-(4-chloro-3-methy}-5-
isoxazolyl}-2-[3,4-(methylenedioxy)]phenylaminocarbony!-3-
thiophenesulfonamide.

51. The compound of claim 1 that is N-{4-chloro-3-methyl-5-
isoxazolyl)-2-[2-methyl-4,5-{methylenedioxy)phenylacetyllthiophene-3-
sulfonamide.

52. The compound of claim 1 that is N-{4-chloro-3-methyi-5-
isoxazolyl)-2-[3,4-(methylenedioxy)-6-(2-acetoxyethyl)phenylaminocar-
bonyl]thiophene-3-sulfonamide.

53. The compound of claim 1 that is N-{4-chloro-3-methyl-5-
isoxazolyl)-2-[3,4-{methylenedioxy)-6-(2-hydroxyethyl)phenylaminocar-
bonyllthiophene-3-sulfonamide.

54. The compound of claim 1 that is N-(4-chloro-3-methyl-5-
isoxazolyl)-2-(2,5-dimethylphenylacetyl)thiophene-3-sulfonamide.

55. The compound of claim 1 that is N-{4-chloro-3-methyl-5-
isoxazolyl)-2-[2-methanesulfonylaminomethyl)-4,5-{methylenedioxy)phenyl-
aminocarbonyllthiophene-3-sulfonamide.

56. The compound of claim 1 that is N-{4-chloro-3-methyi-5-
isoxazolyl)-2-[2-cyanomethyl-4, 5-{methylenedioxy)-6-cyanomethyl]-
phenylaminocarbonyl-3-thiophenesulfonamide.

57. The compound of claim 1 that is N-{4-bromo-3-methyl-5-
isoxazolyl)-3-[2-methyl-4,5-(methylenedioxy)cinnamyl]thiophene-'z-
sulfonamide.

58. The compound of claim 1 that is N-{4-chloro-3-methyl-5-
isoxazolyl)-2-{2-[{dimethylamino)carbonylmethyl]l-4,5-(methylenedioxy)-
phenylaminocarbonyl}thiophene- 3-sulfonamide.

59. The compound of claim 1 that is N-{4-chloro-3-methyl-5-
isoxazolyl)-2-|8-acetoxy-2-methyl-4,5-(methylenedioxy)styryllthiophene-3-

sulfonamide.
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60. The compound of claim 1 that is N-(4-chloro-3-methyl-5-
isoxazolyl)-2-[(2,3,4-trimethoxy-6-cyano)phenylaminocarbonyl]thiophene-
3-sulfonamide.

61. The compound of claim 1 that is N-{4-chloro-3-methyl-5-
isoxazolyl)-2-(2,4,6-trimethylphenylaminocarbony!)thiophene-3-
sulfonamide.

62. The compound of ciaim 1 that is N-(4-chloro-3-methyl-5-
isoxazolyl)-2-(2,4,6-trimethylphenylacetyl)thiophene-3-sulfonamide.

63. The compound of claim 1 that is N-(4-chloro-3-methyl-5-
isoxazolyl)-2-(2,4,6-trimethylphenylacetyl)thiophene-3-sulfonamide.

64. The compound of claim 1 that is N-{4-chloro-5-methyl-3-
isoxazolyl)-2-[2-methyl-4,5-(methylenedioxy)phenylacetyllthiophene- 3-
sulfonamide.

65. The compound of claim 1 that is N-{4-chloro-3-methyl-5-
isoxazolyl)-2-1{4-methoxycarbonyl-2, 6-dimethyl)phenylaminocar-
bonyl]thiophene-3-sulfonamide.

66. A pharmaceutical composition, comprising a compound of
any of claims 1-66 in a pharmaceutically acceptable carrier.

67. A pharmaceutical composition, comprising the compound of
claims 51 in a pharmaceutically acceptable carrier.

68. Use of any compound of claims 1-65 for treatment of an
endothelin-mediated disorder.

68. Use of the compound of claim 51 for treatment of an
endothelin-mediated disorder.

69. A method for the treatment of endothelin-mediated diseases,
comprising administering an effective amount of one or more compounds
of any of claims 1-65, wherein the effective amount is sufficient to
ameliorate one or more of the symptoms of the disease.
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70. A method for the treatment of endothelin-mediated diseases,
comprising administering an effective amount of one or more compounds
of claim 51, wherein the effective amount is sufficient to ameliorate one
or more of the symptoms of the disease.

71. The method of claim 69 or claim 70, wherein the disease is
selected from the group consisting of hypertension, cardiovascular
disease, asthma, pulmonary hypertension, inflammatory diseases,
ophthalmologic disease, menstrual disorders, obstetric conditions,
wounds, gastroenteric disease, renal failure, immunosuppressant-
mediated renal vasoconstriction, erythropoietin-mediated vasoconstriction
endotoxin shock, pulmonary hypertension, anaphylactic shock and
hemorrhagic shock.

72. The method of claim 69 or claim 70, wherein the disease is
selected from the group consisting of hypertension, cardiovascular
disease, puimonary hypertension, erythropoietin-mediated
vasoconstriction endotoxin shock, puimonary hypertension, anaphylactic
shock and hemorrhagic shock.

- 73. The method of claim 69 or claim 70 wherein the disease is
selected from the group consisting of asthma and inflammatory diseases.

74. A method for inhibiting the binding of an endothelin peptide
to endothelin, (ET,) or endothelin, (ETg) receptors, comprising contacting
the receptors an endothelin peptide and with one or more compounds of
any of claims 1-65, wherein:

the contacting is effected prior to, simultaneously with or
subsequent to contacting the receptors with the endothelin peptids.

75. A method for inhibiting the binding of an endothelin peptide
to endothelin, {ET,) or endotheling {(ETg) receptors, comprising contacting
the receptors an endothelin peptide and with the compound of claim 51,
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the contacting is effeqted prior to, simuitaneously with or
subsequent to contacting the recsptors with the endothelin peptide.

76. A method for altering endothelin receptor-mediated activity,
comprising contacting endothelin receptors with one or more compounds
of any of claims 1-65.

77. A method for altering endothelin receptor-mediated activity,
comprising contacting endothelin receptors with the compounds of
claim 51.

78. A pharmaceutical composition formuiated for single dosage
administration, comprising an effective amount of one or more
compounds of any of claims 1-65, wherein the amount is effective for
ameliorating the symptoms of an endothelin-mediated disease.

78. A pharmaceutical composition formulated for single dosage
administration, comprising an effective amount of the compound of
claim 51, wherein the amount is effective for ameliorating the symptoms
of an endothelin-mediated disease.

83. An article of manufacture, comprising packaging material
and on or more compounds of any of claims 1-65 contained within the
packaging material, wherein the compound is effective for antagonizing
the effects of endothelin, ameliorating the symptoms of an endothelin-
mediated disorder, or inhibiting the binding of an endothelin peptide to an
ET receptor with an IC,, of less than about 10 4#M, and the packaging
material includes a label that indicates that the sulfonamide or salt thereof
is used for antagonizing the effects of endothelin, inhibiting the binding of
endothelin to an endothelin receptor or treating an endothelin-mediated
disorder.

83. An article of manufacture, comprising packaging material
and the compound of claim 51 contained within the packaging material,

wherein the compound is effective for al;ltagonizing the effects of endo-
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thelin, ameliorating the symptoms of an endothelin-mediated disorder, or
inhibiting the binding of an endothelin peptide to an ET receptor with an
ICy, of less than about 10 #M, and the packaging material includes a labgl
that indicates that the sulfonamide or salt thereof is used for antagonizing

6 the effects of endothelin, inhibiting the binding of endothelin to an endo-
thelin receptor or treating an endothelin-mediated disorder.
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