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The present invention relates to conpounds that nodulate the 10 activity
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The present invention relates to compounds that modulate the
10 activity of the endothelin faﬁﬂly of peptides. In particular, the invention
relates to the use of sulfonamides and sulfonamide derivatives as
endothelin agonists and antagonists.
BACKGROUND OF THE INVENTION
The vascular endothelium releases a variety of vasoactive
15 substances, including the endothelium-derived vasoconstrictor peptide,
endothelin (ET) (see, e.g., Vanhoutte et al. (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

20 332: 411-415), is a potent twenty-one amino acid peptidé
vasoconstrictor. It is a highly potent vasopressor known and is produced
by numerous cell types, including the cells of the endothelium, trachea,
kidney and brain. Endothelin is synthesized as a two hundred and three
amino acid precursor preproendothelin that contains a signal sequence

25 which is cleaved by an endogenous brotease 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

biologically active form by a putative endothelin-converting enzyme (ECE)



biologically active formby a putative endothelin-converting enzyne (ECE)
WO 01/ 49685 PCT/ US00/ 35599 -2 that appears to be a netal -dependent neutral
pr ot ease W@eE49685 g., Kashiwabara et al. (1989) FEBS Ltt rBCT/P4N/353B7- 340).
Cleavage is required for induction of physiological responses (see, e.g.,
von Geldern et al. (1991) Peptide Res. 4: 32-35). In porcine aortic
endothelial cells, 5 the thirty-nine amno acid internediate, big
endothelin, is hydrolyzed at the Trp2l1l-Val22 bond to generate endothelin-1
and a Ctermnal fragment. A simlar cleavage occurs in human cells froma
thirty-eight amno acid "internediate. Three distinct endothelin

i sopeptides, endothelin-1, endothelin-2 and endothelin-3, that exhibit

POL ent _VasoaARELpheAAY tcABkiarictal-ddbdihthRaIrd aBtdddordocThey far 'y of

three isopeptides endothelin-1, endothelin-2 an endot hel in-3 are encoded
by a fani |y kdshitvaberagyehek (1989) HEBSibties. 247: 3328H0)Pr Gleaveigelis Acad.

Sci. USA 86: 2863-%867' s%e, ats Sajda et al. él%%%)\]. Bi ol . m 264:
14613- 14616)°a5RES 0k IMsbidten SLAMUSIOITIG rEEPPRRES [Re5e Bt L BRLEM, ¢
hi ghl'y consesvad(vadj pepiige HRGI, @R 32—'3%?@|H%6r€ﬁ\é7§6|*ﬂirceer?dlqtﬂ€iiﬂ9cé%i, d

peptides and the C-term nal portions f the peptides are identical.
Endot hel i- Zhesth{rty pé)e_euiio eeitbirterinadibtandig emdizthirbn; is-l3ydrolyzed at

(Thr 2, Phe4, Thr5, Tyr 7, Tyr14) endothel in-1. These ti.des are, thus,
b ani y consenEelPar Vel B ks R @i oo il Peos GFEHBEL HERMR r om
cul tured endoishplidatlcaobys doeur@ i hahfth SMIAfréal bahkrpligth@fineabciand
physi cal stimuli and appears to be regulated at the | evel of transcription

and/ or trandntarmsdiatexprletesi distiott ehdotjwilie isnpeptides esrdbithelin-1 i s

i ncreased by c ical, stinmuli, inchuding adrenalin t hronbin and. Ga2+
onophore. ARGAPBIG G ish BHrathaPed Bl RihE M P vasst R Ry ey
endot helfigumH s eShédA icRiRdicly angi otensin |1, vasopressin, endotoxin,

cycl osporine and other factors (see, Brooks et al. (1991) Eur. J. Pharm

194: 115-117), andrhefamiy wiftthaedisomepitides eridgshelindoendpiiglin-d@nds appear
to secrete hoihbhi 3R GtdHRd B CRhYP 8t Rl b 8%y R IRoue et al.
(1989) Proc. Natl. Acad. Sci. USA 86: 2863-2867; see, also Saida et al.

(1989)J. Biol. Chem. 264: 14613-14616). The nucleotide sequences

15 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'¥) endothelin-1. These
peptides are, thus, highly conserved at the C-terminal ends. Release

20 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

25 from the endothelium is stimulated by angiotensin I, vasopressin,
endotoxin, cyclosporine and other factors (see, Brooks et al. (1991) Eur.
J. Pharm. 194:115-117), and is inhibited by nitric oxide. Endothelial

cells appear to secrete short-lived endothelium-derived relaxing factors

(EDRF), including nitric oxide or a related substance (Palmer et al. (1987)



(EDRF), including nitric oxide or a related substance (Palner et al. 0 987)
WO 01/ 49685 PCT/ US00/ 35599 -3 Nature 327: 524-526), when stinul ated by
vasoact i weoagewsss, such as acetyl choline and bradyki ni n. PCT/US00/35599

Endot hel i n-i nduced vasoconstriction is also attenuated by atri al
natriuretic peptide (ANP). The endothelin peptides exhibit nunerous

bi ol ogi cal activities in 5 vitro and in vivo. Endothelin provokes a strong
and sustained vasoconstriction in vivo in rats and in isolated vascul ar
snooth nmuscle preparations; it also progokes the rel ease of eicosanoids
and endot hel i um derived relaxing factor (EDRF) from perfused vascul ar

beds. Intravenous admnistration of endothelin-1 and in vitro addition to

vascul ar andNgihe 30 SINBIB)THIRE sty By Add68cipdaybAty, Ist@hpiessor
effects and ~ contraction, respectively (see, e.g., Bolger et al. (1991)

Can. J. Physasitylchpline mnddbradgginiagd=nieghelin-indunsidavaspopastigiian istalsps, for
exanpl e, endothel.in-1is. t.ent. (EC50,= 100 M, slow acting, but
persistent, aqg%rh"fartﬁatw 8%5335%8?'“1%'%%%?0'%‘@“%1 e dose el evates bl ood
pressure in aboutTH® chWBtHdlint Peptiddd ¥xbRUt @herdidBiohsdibar ddtiligesin
vasoconstriction is not affected by antagonists to known neurotransmtters

or hornorfal Mikotandjn vive. Esdathslingpreyokys castepngnasdagusdtingdt agoni sts. The

effect of calcium ﬁha_tnnel ant a orni st s .hovve|v§r S @DSt Iigﬁlgx tcr:]e resul t
of i nhi bi ti offSFONEHITI UMD ¥R, Tads ALH IBAPTRte] VAPFLIR™ SRIREAN MYEiBe

requi red forpreRardtRie; #0alsaspriovakesnthe 36ldake dfesiBOsHRIAS aRBdRidORhERUM-
Endothelin al so nediates renin rel ease, stinulates ANP rel ease and i nduces

a positive idasivespietaxiogifeatarnEQARM SEompi perdusedivaseulanbedsindntrageniedshel i n- 1

2ot 2. PERRLSREERT LAY OB B Rl and ot

resi stamge, $iRss@RARfcieisbudd pestiddeongaadtidg pressasefgdcgring ar filtrate
rate. It is a potent mtogen for glomerular nmesangial cells and invokes

t he phosphoigs¥taciions deeneetively Jees 261 Bolosr mimohl 91)aCandoBhysigl. g i n.

Invest. 85 I;hgaQFn%%a: 69: 406-413). In isolated vascular strips, for example,

endothelin-1 is a potent (ECy, = 4 x 10'° M), slow acting, but persistent,
contractile agent. In vivo, a single dose elevates blood pressure in about
15 twenty to thirty minutes. Endothelin-induced vasoconstriction is not
affected by antagonists to known neurotransmitters or hormonal factors,
but is abolished by calcium channel antagonists. The effect of calcium
channel antagonists, however, is most likely the result of inhibition of
calcium influx, since calcium influx appears to be required for the long-
20 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

25 resistance, decreases renal blood flow, and decreases glomerular filtrate
rate. It is a potent mitogen for glomerular mesangial cells and invokes
the phosphoinostide cascade in such cells (Simonson et al. (1990) J. Clin.
Invest. 85: 790-797).



WO 01/ 49685 PCT/ US00/ 35599 -4 There are specific high affinity binding
sites (dissociation constants in the range of 2-6 x 10-10 M for the

endot hel iwg oi/me8he vascul ar system and in other tissues, PCVvokedisaey t he
intestine, heart, lungs, kidneys, spleen, adrenal glands and brain.
Binding is not inhibited by catechol am nes, 5 vasoactive pepti des,
neur ot oxi ns or cal cium channel antagonists. Endothelin binds and interacts
with receptor sites that are distinct from other autonom c receptors and
vol t age dependent cal cium channels. Competitive binding studies indicate
that there are nultiple classes of receptors with different affinities for
the endot helin isopeptides. The 10 sarafotoxins, a group of peptide toxins

fromthe venom Ofl'hbh?aﬁé‘@E@mflAtngﬁtaﬁﬁﬁlt? tﬁhdﬁl@@dﬂﬂﬁ &lisdwdiatiGusensenase
coronary vasospasmin sna ife victins, have structural and functional

hogl ogy toireHuorangd af 2-6nd108? M) tasrtbetendaibeling in the vasmeak sy atese
t. K d |
T 2aay. 18N PEL Rste S aBlusing 77 tliefiifPcReodE RS sirie. shibepre

have been kdpsHal iglfsHsaaad PNANC| Bitetin g e et Iithilsiaed biyesiptholahdines been
isolated (Arai et al. (1990) Nature 348: 730-732; Sakurai et al. (1990)

Nat ure 388: V&‘SQaC?tB& peptides) reHrORXIBRICiCARLM shatRelcedageniske  prot ei ns

encoded by ENoiARCHadNnd niBRISELT Dao R ibESRB fe BRRRIAMS Seven

trans- nenbr omal NS a exh tructura
G pr ot ei n- coupdresLitvRGRRiarecopRireiangl vilesFeagpendih caltivadichgnhelsh receptors

has been detected in a variety of tissues, Including heart, |ung, kidney
and brain. Oemprttive bindiog S@#d'ﬁéd"é%'@é'?e thatihpprare w't'e@@la%@cpfl

(Martin et 89 | 37). ETA
receptors a%%gﬁﬁé? ML dﬂ g?¥§orgﬁ§ ﬁ ﬁ@ gpeée pre ﬁ%nant in

car di ovagcukarafbt®anssa gEEFBp rcﬂQﬁtheStm@rﬁsefr@rnedbmmnm of thesoakdi ovascul ar
ti ssues, including the central nervous system and ki dney, and i nteract
with the thAdeaciaspiseingadensis saak caese %@éﬁ{&r%m@?fwas?a@@m IngPake 34s:

732-734). | rBit@clqj:{ﬂ"n%f‘’ha'ggpé’cructural and functional homology to endothelin-1 and
bind competitively to the same cardiac membrane receptors (Kloog et al.
(1989) Trends Pharmacol. Sci. 10: 212-214).
15 Two distinct endothelin receptors, designated ET, and ETy, have

been identified and DNA clones encoding each receptor have been
isolated (Arai et al. (1990) Nature 348: 730-732; Sakurai et al. (1990)
Nature 348: 732-735). Based on the amino acid sequences of the
proteins encoded by the cloned DNA, it appears that each receptor
20 contains seven trans-membrane spanning domains and exhibits structural

similarity to G-protein-coupled membrane proteins. Messenger RNA
encoding both receptors has been detected in a variety of tissues,
including heart, lung, kidney and brain. The distribution of receptor

subtypes is tissue specific (Martin et al. (1989) Biochem. Biophys. Res.

25 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,



WO 01/ 49685 PCT/ US00/ 35599 -5 receptors occur on vascul ar snoot h nuscl e,
are linked to vasoconstriction and have been associated with

cardi ovasoba#96s3 enal and central nervous system di seaseBCTURarxa® ETB
receptors are |located on the vascular endo- thelium I|inked to vasodil ation
(Takayanagi et at. (1991) FEBS Lttrs. 282: 5 103-106) and have been

associ ated with bronchoconstrictive disorders. By virtue of the
distribution of receptor types and the differential affinity of each

i sopeptide for each receptor type, the a&tivity of the en- dothelin

i sopeptides varies in different tissues. For exanple, endothelin-1

i nhibits 1251-1abell ed endothelin-1 binding in cardi ovascul ar tissues forty
to 10 sevenrdugpds@dodduiresn VasEuRPseddth tidablesRESliRREH Ro3vasbebhstridiid ed
endo- thelin-1 binding in non-cardiovascular tissues, such as ki dney,
adrenal gl and haxedoess asaadiaigd withi eandipyaseulas, reral fadecenianpenypus
endothelin-1 and _endothel jn-3 i i ndi t T,

pr edom nat esy%eghp&ﬁeg_se‘sl,ag\@&r §s Fﬁ%gg%%aﬁ%%ﬁﬁcrag%g&%oﬁg g?%‘ﬁg%{ %% Tin
non- car di ovgsdiind lidiked t¢ sH86dildtisiol Teldyanaghstal.|(¢eQl1y REBS ettey.a282: i n
certain disease states (see, e.9!, International PCT Application WO

94/ 279795 an@3uiGH) paddmveneeen ssgBzaBEhwithhbmaiosensigtie diserdpisei n

i ncorporated in thei.r entirety: 1 . [y | evel s
in healthy indi VFMU‘QT%'? Ois{h%eéggry%l&ﬁ%%ﬁsgcrg%aﬁ%i é)éngﬁtsjs@)?l?ﬁeﬁ%e{r e about
0.26-5 pg/ mbtfirddtyoet eheMasspaitidnfordeddietédeptonnghd, tthepictbuitysof thdieg-

endothelin, are elevated in shock, myo- cardial infarction, vasospastic
angi na, ki ddetheligiisgpeptides yatigs i'@@%@ﬁerﬁdfﬁsuﬁéctﬁ‘%}’eﬁ%qr@@\% egdeghelerd. In
patients undergoi ng, | Lbal ysi _1Kj : I ' i ng
from cardi oﬁ‘i“&gs Shé@%@%%ﬁd}&ﬁgﬁﬁ i%%%r%%/q 'cﬁn%@%‘f pu rrljofr?\%ru%rsh@)g{ rfgensi on

|l evel s a9 hielempuidratimeshaee hraontpanan athdotbelin-3St ENalabeléd ahdof 1991)
Annal s Internal Med. 114: 464-469). Because endothelin js likely to be a

local , rat hghelmabiadingsinginn-carqigyasalphissurs suchias kidnavesghtnalt nat the
| evel s of egpiNenidlc@bnblion® i fanibREL U ThaRME St By leRuBtii a1 Ak much

hi gher than¥cir¢ul ating
endothelin-3, which indicates that ET, receptors predominate in cardio-

vascular tissues and ETg receptors predominate in non-éardiovascular
15 tissues.
Endothelin plasma levels are elevated in certain disease states (see,
e.g., International PCT Application WO 94/27979, and U.S. Patent No.
5,382,569, which disclosures are herein incorporated in their entirety by
reference). Endothelin-1 plasma levels in healthy individuals, as measured
20 by radicimmunoassay (RIA), are about 0.26-5 pg/ml. Blood levels of en-
dothelin-1 and its precursor, big endothelin, are elevated in shock, myo-
cardial infarction, vasospastic angina, kidney failure and a variety of con-
nective tissue disorders. In patients undergoing hemodialysis or kidney
transplantation or suffering from cardiogenic shock, mypcardial infarction
25 or pulmonary hypertension levels as high as 35 pg/ml have been observed
(see, Stewart et al. (1991) Annals Internal Med. 114: 464-469).

Because endothelin is likely to be 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 levels.



WO 01/ 49685 PCT/ US00/ 35599 -6 Elevated | evels of endothelin have al so been
nmeasured in patients suffering fromischem c heart disease (Yasuda et al.
(1990) Aveoor/Messst J. 119:801-806, Ray et al. (1992) Br.PE&Rase0/35599
67:383-386). Circulating and tissue endothelin immunoreactivity is
increased nore than twofold in 5 patients with advanced at heroscl erosis
(Lerman et at (1991) New Engl. J. Med. 325:997-1001). Increased endothelin
i mmunoreactivity has al so been associated with Buerger's di sease (Kanno et
al. (1990) J. Amer. Med. Assoc. 264:2868) and Raynaud' s phenonenon (Zanora
et at (1990) Lancet 336 1144-1147). Increased circul ati ng endot helin

| evel s 10 were observed in patients who underwent percutaneous transl um nal
coronary angi opl GEElé\Yat(e'a-ﬁ%bls(Jﬁ@ﬁ(ﬂ@th@hn&{av@lﬁgé)bé@ht@Bas@écﬂm F¥tlents

40: 1235-1237; Sanjay et al. (1991) Crcul ation 84( Sup 4):726), and in

i ndi vi dual ssufzfe,rmgcr}:rprreuscmemlellm dipsase 1Y apnda ef awcﬁmmgsii@@ﬂrt et

O A b TR, Sl PSP St

correl ati on et weare eAabERSRAINGAdALARIGtVityedahsredRddTHORY i elvBesdan
states. Endothelin agonists and antagoni sts Because endothelin is

associ at & watiengewigh mdyiesead athermseterasis (Lsrmao atmahl {129 BdNew koekr ous

Gntiot hel i n- aeddelarey: a7ty NeantleionSahacsiat kiRt bdefinl AeftRr on

and vasocongideinCa s¥ocieted\vith, B@érgefls dis®d®y @cdnndefBRUNGS0) hatArehi bi t
endot hel i n antagoni stic activity have been identified. For exanple, a

f er ment at i oMedodgeecop6 S@%@Sbﬁpd@wwﬁ %@hﬁ@ﬁmeé‘om@éf@@f@tﬂd%E- 182578,

pont apept i da 289 tarBRte  MAraF T T e BRSO R e Rl o
1251-1 ab@ | edendbédreledrinlpdridis Wgho lumdféa\v\/@hw@mﬂaaéous smmmmaa
concentrati on-dependent manner (1 C50 uMin aortic snooth rruscl e, 0.8

UM i n vent dogpRaneaRigRtastu{BTEAS (Jnhara 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
et al. (1991) Ann.Internal Medicine 114:464-469) with pulmonary

15 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

20 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

25 misakiensis, designated BE-18257B, has been identified as an ET,

receptor antagonist. BE-18257B is a cyclic pentapeptide, cyclo{(D-Glu-L-
Ala-allo-D-lle-L-Leu-D-Trp), which inhibits '®I-labelled endothelin-1 binding
in cardiovascular tissues in a concentration-dependent manner (ICg, 1.4

uM in aortic smooth muscle, 0.8 MM in ventricle membranes and 0.5 yM



WO 01/ 49685 PCT/ US00/ 35599 -7 in cultured aortic snooth nuscle cells), but
fails to inhibit binding to receptors in tissues in which ETB receptors
predom nav@or#9é8dncentrati ons up to 100 pM Cyclic pent apepusaesssoel at ed
to BE-18257B, such as cyclo(D- Asp-Pro-D Val -Leu-D Trp) (BQ 123), have been
synt hesi zed and 5 shown to exhibit activity as ETA receptor antagonists
(see, U S. Patent No. 5,114,918 to Ishikawa et al.; see, also, EP Al 0 436
189 to BANYU PHARVACEUTI CAL CO., LTD (Cctober 7, 1991)). Studies that
measure the inhibition by these cyclic Jyeptides of endothelin-1 binding to
endot hel in-specific receptors indicate that these cyclic peptides bind 10
preferentially to ETA receptors. O her peptide and non-peptidic ETA

ant agoni st s jRamMatre8udréedmbbeidmuser c8lY; bubfAR2iBMHhibi® biedingd8.
5,352, 659, 5,248,807, 5,240,910, 5,198,548, 5,187,195, 5, 082,838). These

i ncl ude ot heieceptarsdngiasuggdptwhieh, Eherdoepitprsppiedesinateapepnéeitrations ogs,

certai n ant hraqui e . derivative I ndanecar boxyl i j certain 15

N- pyri mi nyl b%g%rqg)gﬂf’wgn @83‘?3@8??% G%Eﬂigﬁéﬁ%bﬁaﬂ%ﬁzﬁs :Sucélﬁ(?scertai n
napht hal enesgi}diomrpisgenrd-Navaj-Lem eTr@ (BA-123)) hdve HBbhRiydithesiddd 4348- 1356;
Myata et al. (1992) J. Antibiot. 45:74-8; |shikawa et al. 1992) J. Med.

Chem 35:2133hquro axidgbitRetiviiy aoETh redeptorantagonists sera bb. EatentEp Al 0

7D (ot ober: SrBgh Enduhikn ik S SRo o et on D B89, D SR o

Pat ent Appl i BRARSACEQTICAY3CO. U BD (Brdtebér H0.1991208 StddiesUndt nisdsene No.
5,270,313; U S. Patent No. 5,612,359, U S. Patent No. 5,514,696, U.S.

Pat ent No. Sthg7ighibiion byothesetcylic pergal®s aleandahein- Rbinding 164- 162; M yata
et al. (1992

45:1029- 104 ,”djqfﬂj% "Pr%?’%lcgico'g‘?c.%%ﬁrgéé?%%gg‘%qeﬁ%&s‘g\%?'%Il’?%gi‘} %g%igiihi Agt | g: .
(1002) .10 Andrchérehtiafy 16847 LAstapt&i. ADtherdSépdde? anfimaepeptidie| ET ( 1993)
Nat ure 365:759-761; International Patent Application W93/ 08799: Ni shi ki be
et al. (logB)tapppistshiavedmemipentifieddree pedi-gri 382,800, £1394)5%8.dney | nt.
5,352,659, 5,248,807, 5,240,910, 5,198,548, 5,187,195, 5,082,838).
These include other cyclic pentapeptides, acyltripeptides, hexapeptide
analogs, certain anthraquinone derivatives, indanecarboxylic acids, certain
15 N-pyriminylbenzenesulfonamides, 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 et al.; EP A1 0 569 193; EP A1 O 558 258; EP A1 0 436 189
20 to BANYU PHARMACEUTICAL CO., LTD (October 7, 1991); Canadian
Patent Application 2,067,288; Canadian Patent Application 2,071,193;
U.S. Patent No. 5,208,243; U.S. Patent No. 5,270,313; U.S. Patent No.
5,612,359, U.S. Patent No. 5,514,696, U.S. Patent No. 5,378,715;
Cody et al. (1993) Med. Chem. Res. 3:154-162; Miyata et al. (1992) J.
25 Antibiot 45:1041-1046; Miyata et al. (1992) J. Antibiot 45:1029-1040,
Fujimoto et al. (1992) FEBS Lett. 305:41-44; Oshashi et al. (1002) J.
Antibiot 45:1684-1685; EP A1 0 496 452; Clozel et al. (1993) Nature
365:759-761; International Patent Application W0O93/08799; Nishikibe et

al. (1993) Life Sci. 52:717-724; and Benigni et al. (1993) Kidney Int.




WO 01/ 49685 PCT/ US00/ 35599 -8 44:440-444). Nunerous sul fonam des that are
endot helin peptide antagonists are also described in U S. Patent Nos.

5, 464, 853wo f1/4984, 021, 5,591, 761, 5,571,821, 5,514,691, 6,/F%E800/35599

I nternational PCT application No.96/31492 and International PCT 5
application No. WD 97/27979. ~ In general, the identified conpounds have
activities inin vitro assays as ETA antagonists at concentrations on the
order of about 50-100 A/Mor |ess. A nunber of such conmpounds have al so
been shown to possess activity in in vivg animl nodels. 10 Endothelin
ant agoni sts and agoni sts as therapeutic agents It has been recogni zed t hat
conpounds that exhibit activity at 1C50 or EC50 concentrations on the

or der of 10480l ey, NS fidribotiibl Gnaf 8RO KAGbbAUIPBStG cndoL el 1

ant agoni st or agoni st ‘activity have pharma- cological utl see, e.g.,
U. S. Pat ent ahtegorfist35are88i80 destBibeddn,Uh Patah? Nifs9,5,864485807, 5, 240, 910,
5,198,548, 5,187,195 and 5,608 By virtue of _this a%tivity, such

conmpounds a!5e5%6r%2B¢$é?1f8’61b§'3,§§_3%%21f 5r51‘1‘1@31_r1 hypert ensi on
such as per ﬁ%zﬂ’ior?élrw%?@Ei)éati&ﬁ'lﬁé‘.@%ys‘i‘&éﬁtarﬂi f’ﬁ?@faﬁﬁ*r@l pST angi na

pectoris, cardionyopathy, erirosclerosrs, nmyoca rction,

pul nonar g hnpgﬁé&ﬁmﬁ Mo, RO 93$23979M &rasdulgeneralstthaddestifi®aynaud' s
di sease, cerebral stroke such _as cerebral arterial spasm _cerebral
i schermi a, | 80BRSHEKIS baye BEHVItBSIBNN Utro3sSaYBASAE hadNEPIRMHBIS Blage, ast hnm,

| schen S _ _ PRI
Fai lur o, cyePBEpbfRHahe ML e Braaf o PRI BONTY kly BNess P AL 1, 1 .

as well as subecodpouvidamate Glso Bessahesvn €0 pAsesss agtivity indnsado by or
associated with endothelin, and other diseases in which endothelin has

been inpl i can@al mpAels.ew of the numerous physiol ogical effects of
LB o, ERBBRAL S SRS B SRRSO
(see, eg., Saitoltchasibee¥8806gnized that compounds that exhibit activity at IC,
or EC;, concentrations on the order of 10 or lower in standard in vitro
assays that assess endothelin antagonist or agonist activity have pharma-
cological utility (see, e.g., U.S. Patent Nos. 5,352,800, 5,334,598,

15 5,352,659, 5,248,807, 5,240,910, 5,198,548, 5,187,195 and
5,082,838). By virtue of this activity, such compounds are considered to
be useful for the treatment of hypertension such as peripheral circulatory
failure, heart disease such as angina pectoris, cardiomyopathy,
arteriosclerosis, myocardial infarction, pulmonary hypertension,

20 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

25 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
association with certain diseases, endothelin is believed to play a critical

role in these pathophysiological conditions (see, e.g., Saito et al. (1990)
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RECTI FI ED SHEET (RULE 91) | SA/EP WO 01/ 49685 PCT/ US00/ 35599 -9
Hypertension 15: 734-738; Tomta et at (1989) N Engl. J. Med. 321: 1 127,
Kur i har a ve® oa#968% 1989) J. Cardi ovasc. Pharnmacol. 13( Suppl PCBEUS00/33iB®- S17;
Doherty (1992) J. Med. Chem 35: 1493-1508; Mrel et al. (1989) Eur. J.
Phar macol . 167: 427-428). Mre detail ed know edge of 5 the function and
structure of the endothelin peptide famly should provide insight in the
progression and treatnment of such conditions. To aid in gaining further
under standing of and to devel op treat- mgnts for endothelin-nediated or

rel ated disorders, there is a need to identify conmpounds that nodul ate or
alter endothelin activity. ldentifica 10 tion of conpounds that nobdul ate

endot hel i n agypartdysiof UH? AS4t7EESeTdMrh ettt (POSSPRCIHHE. ANMRELEBL:S or
agoni st's, ma1yl not only aid in elucidating tThe function of endothelin, but
n

may yi el d il th&r Kpehaiacat gy (198PlIJ. eardmuases. Pharmpael.ilsd(Bappl.dirpounds

t hat specifi ly o nterfer i !t Eg i!n ﬁract' n thel i epti des
with the ET&C@%?BT?%'&@SY@F%?E ol edeC uéf—l ?ﬁég'%‘t %Fggtp%lssenti al,
char act eri st(hog89pfERNIOPREIHhACcHENE es27-48)| dvRre detaildd'RnERsedit 6F

t herapeutic agents, and may be useful as disease specific therapeutic

agents. A rbedungbona@andcaituchfretdfethecerpnthakn pepdidei amibt Byouldeprovide

sul fonam de .ca unds, are potent endothelin,. antagoni.sts, and, thus, are
deal ol i d5F OBE It e PRASr B3l nd HER L o SR BB pounds opt | m zed
for in VI Vo activrd ¥ @Qﬂn'ingﬁuﬁhérbhﬁdeﬁs@érﬁmhgtdf% ¥ A eSeidpah b &t-

formul ati ons for various routes of admnistration are needed. Therefore,

it is an objreentshiaregndatbeln-ovediatasbaprriates disardersyéhenehie aapeed tg to

nodul ate the biol ogical activi of .one or,. nore of the 25 .endpthel.in

"opept | des RS0 ReNDERph B e bieEY Bafin e RaEr “Msp - o
provi de 1@ MRBAEF chbRfdoUrtiéerhias endduiske ehtibthindad ihaty, NsucibhagReé s tisat N
vivo. It is also an object to use conpounds that specifically interact

wi th or i nhiagittast$reditie @nira9alsoer agadiste| MAY pudte¥xid in elucidating the
function of endothelin, but may yield in therapeutically useful compounds.

In particular, compounds that specifically interfere with the interaction of
endothelin peptides with the ET, or ET, receptors should be useful in

15 identifying essential characteristics of endothelin peptides, should aid in
the design of therapeutic agents, and may be useful as disease specific
therapeutic agents. As noted above, many of the compounds,
particularly the sulfonamide compounds, are potent endothelin
antagonists, and, thus, are ideal clinical candidates. For clinical use,

20 potent compounds optimized for in vivo activity as well as stable
formulations and suitable formulations for various routes of administration
are needed. |

Therefore, it is an object herein to provide compounds that have
the ability to modulate the biological activity of one or more of the

25 endothelin isopeptides and that exhibit in vivo activity. It is another
object to provide compounds that have use as specific endothelin
antagonists in vivo. It is also an object to use compounds that
specifically interact with or inhibit the interaction of endothelin peptides

with ET, receptors. It is also an object herein to provide formulations of



Wi th ETA receptors. It is also an object herein to provide formul ati ons of
WO 01/ 49685 PCT/ US00/ 35599 -10 such conpounds useful for treatnent of

endot hel i wondbalsed di seases. These conpounds shoul d be ygafwoodss99

t herapeutic agents for the treatnent of endothelin-nediated di seases and
di sorders. SUVWMARY OF THE | NVENTI ON 5 Sul f onam des, fornul ations of

sul fonam des and nethods for nodulating the interaction of an endothelin
peptide with ETA and/or ETB receptors are provided. In particular,

sul fonami des, fornulations of sul- fonagipdes and nethods for inhibiting the
bi ndi ng of an endothelin peptide to ETA or ETB receptors are provided. The
sul fonam des are substituted 10 or unsubstituted thienyl, furyl, pyrrolyl
and phenyl ] [ I | ' -

N1 soxazel yB b RS ypBId (GH i Balshelt B sldlinett R T BhRes < ¢ ne

t hi ophene, Thesd copypd@hds Shouldahe eBefulidd0tHevapslst agehed fov tHe an aryl
group, preferably a phen group, . which has only one or two hydrogen

|

subst i t uent ¥eatmess of helin-medigtgdhdiseaspeandrdipendenty, sel ectivity,

efficacy, bj ' Py ' ' lf- life and/or stability conpared
2ol REMRIARE GF THE IvENTTOlE L,

W th conpoun group has nore than two hydrogen

substitugnts, whSufforuidesofdratilg0oRg of duifoRbifEss anasaetiidrdfom th
hydr ophobicity. In addition, these conpounds exhibit good profiles in

st andar d i nmddulating dhe intgraetieneif @n gndethedn paptide widwRThendier Ehat f or

' ' dm nj ti i f. 4 ' |l e t hi th f
nyclr ophi 11 oI S5PParR AEF etk oy Pac irdistoRes, rofrfltRRs dEgice °
potential hfsmdrtides AP pRIthods fof inKIBiteg/thddbirdihg of APeNdShelin fHeptide
achi eved, for exanple, in in which the ar_ly group substituting the

|

t hi ophene, twFdn,orpyty taepsershaiezRifyidedg flﬁ sWferamides gemubstisuted
hexastiotb, L BB R T krF iy, P Sr R e B, S %Y
6 positions. ThePauisilaily@héferied belfdnmaidds ae Nsisbkezdiyniagsyl, furyl,

pyrrolyl and phenyl sulfonamides where the thiophene, furan, pyrrole or

benzene ring is substituted with an aryl group, preferably a phenyl group,

which has only one or two hydrogen substituents. These compounds

15 exhibit superior potency, selectivity, efficacy, bioavailability, in vivo half-

life and/or stability compared with compounds where the aryl group has

more than two hydrogen substituents, while avoiding toxicological

effects associated with hydrophobicity. In addition, these compounds

exhibit good profiles in standard in vitro and in vivo toxicity tests.

20 It shown herein that for in vivo administration, it is desirable to
achieve the proper degree of hydrophilicity of the sulfonamide provided
herein in order to reduce potential hemolytic properties of the
compounds. This is achieved, for example, incggqmm which the
aryl group substituting the thiophene, furan, pyrrole or benzene ring is

25 tetra-, penta- or hexasubstituted, preferably tetra- or penta-substituted.
Where the aryl group is tetrasubstituted, it is preferably%bstituted at the
1, 2, 4 and 6 positions. The substituent at the 1-position is the linkage
to the thiophene, furan, pyrrole or benzene ring. One of the substituents

at the 2, 4 or 6 positions is preferably a polar group, such as hydroxyl,
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to the thiophene, furan, pyrrole or benzene ring. One of the substituents
at the 2, 4 or 6 positions is preferably a polar group, such as hydroxyl,
RECTI FI EowehiEzEbsy RULE 91) | SA/ EP WO 01/ 49685 PCT/ US00/ 355POT/UsM135899et oXYy,
carboxyl, sulfonyl, acyl, heteroaryl, oxinme, halide, pseudohalide and
car boxam de. Such substitution enhances the endothelin antagonist activity
and the hydrophilicity of the conpounds. If the aryl group is substituted
wi th three nonpolar groups, such as 5 al kyl groups, nore specifically
met hyl groups, then the aryl group is preferably penta- or
hexasubstituted. In such pentasubstituted aryl groups, the fourth
substituent is the |inkage to the thiophene, furan, pyrrole or benzene
ring, and thgekbky hcabBRyi, téﬂﬁﬂ&hyl Sad ehefeabhy aorzw.@rhargr cu8YRAIdS
hydroxyl , acetoxy, carboxyl, sulfonyl’, acyl, heteroaryl, i oxi me, halide
pseudohal i d@najnclarb@v(baxe\m $chsuastiubioni enftarmesithe m‘roertbehleantagcamhi eve

hi ghest IeveI ac IVI for ra tic use. ,The above substitution
patterns pré‘\‘fl ?ﬂr‘i) héd mfﬂg\()BPEH%é’\?ﬁnq%ﬂ?qﬁ ‘ty, long in vivo

hal f-1ife, and/ons %’é’@r* 'l%r%'u)zSQS ubkfased WithVihe¥e nehpblf dtoph osudie aber ei n,
ot her such optimal subs uent patterns and 15 substituents can be

det er mi né&d @:lergroabsymmer&pesdlqa&mmemlrmburm,d’ehm theCarngd @uods is or use in

the formul atiops rovi ded . herein ar e sul f m. des avingthe

formita |- ArerEeBipeRa o heraSUhtiTipies it dltcnoar o UB R R ET B ey | vat f ves
thereof, i ng‘f‘@bﬁ@ We fdrtRBubsitien?’is RBE ShRAGY lto GheURiddhing, Sukhsubst i t ut ed
or substltut ed with one or nore substituents, includi ng an al kyl group, an

aryl group, pa/rmlbsntnhartzedezmgarqnd theotifth wbﬁtttuengrsonrr@femblxamnmagroup or a

hal i d t f
Crx menber edreiBs e eadnGBxyh clsRR Aty b A o Vb oa bRl A i ¢ T o,
part I cul@ | YosdmeOhafide] poddsHalilde W b8 xarhidePYS @t BMbstituiidinUidi ng

2- pyrazinyl, thlazolyl, i ncl udi ng
preferred to achieve highest levels of activity for therapeutic use.

The above substitution patterns provide compounds with good

bioavailability, long in vivo half-life, and/or good in vivo efficacy. In view

of the disclosure herein, other such optimal substituent patterns and
15 substituents can be determined empirically using suitable animal models.
Compounds for use in the formulations and methods provided
herein are sulfonamides having the formula I:
Ar— SO5 N~ Ar’
20 H

and pharmaceutically acceptable derivatives thereof, in which Ar' is an
aryl or heteroaryl group that is unsubstituted or substituted with one or
more substituents, including an alkyl group, an aryl group, a substituted

25 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, pyridazinyl, pyrazinyl, including 2-pyrazinyl, thiazolyl, including
2-thiazolyl, benzothiadiazolyl, including 2,1,3-benzothiadiazol-5-yl,

30 benzoxadiazolyl, including 2,1,3-benzoxadiazol-5-yl, pyrimidinyl, including

2-pyrimidinyl, or substituted benzene groups, including aryloxy



2-thiazolyl, benzothi adi azolyl, including 2,1, 3-benzot hi adi azol -5-yl, 30
benzoxadi azol yl, including 2,1, 3- benzoxadi azol -5-yl, pyrimdinyl, including
2-pyri m ovayi/4968% substituted benzene groups, including argT/oK40/38901/ 49685
PCT/ USO0/ 35599 -12 substituted benzene groups, or is a bicyclic or
tricyclic carbon or heterocyclic ring. Mxre preferred groups for Ar' are
3- or 5-isoxazolyl. In these enbodinents, the conpounds have the fornula
l1: 5RRZ R+t RZ 2 Are SO NINor Ar - S2 N-)]: O I OI N HH 10 in
which RL and R2 are either (i), (ii) or-1@tii) as follows: (i) RL and R2 are
each independently selected fromH NH2, NO2, halide, pseudohalide, alkyl,

al kenyl, al kynyl, aryl, arylal kyl, heteroaryl, 15 al koxy, alkylam no,
al kyl thi o, alikyitexyd beakeas lgybups| dryissaibidynyic, oradricythcichewont or ar yl oxy,
arylamno, arylthio, arylsulfinyl, arylsulfonyl, haloalkyl, haloaryl,

al koxycar bohgteroayeig B88bonyl , ani nocarbonyl, aryl carbonyl, fornyl,

subst i Luted or uRRHASkEH PULS ARG SHDSE bt L8l HDBHER! Ut of

ur ei do,

n whi ch Kyl and al kynyl "portron contain from1

up to about efboeineats,atherndorapdunds havehee fermailaghlt or branched chains or

cyclic,

§

nd the aryl, portions cont ai anrom aheut 4 to about 16 carbons,

1

except that R2 is ngt halitie or pseudohalide; or, (ii) Rl and R2 together

form-(CH 2)n-, wher
1, 3-but adi enyl (-CH
and R2 are &¥ci%sé]ec

3to 6; or,
2

o= Ch
i nd«a‘ﬁén%j@n'fl y

R1 and R2 together form
referred enbodi ments herein, Rl
§om anong al kyl, |ower al kenyl,

| ower ahgynyl, | ower hal oal kyl, hal#Wde, pseudohalide or H, except that R2
l'i de.

i S not

15

20

25

30

in which 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, alkylsulfinyl,
alkylsulfonyl, aryloxy, arylamino, arylthio, arylsulfinyl, arylsulfonyl,
haloalkyl, haloaryl, alkoxycarbonyl, alkylcarbony!, aminocarbonyl,
arylcarbonyl, formyl, substituted or unsubstituted amido, and 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-butadienyl {-CH=CH-CH =CH-).

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.

In the compounds for use in the compositions and methods
provided herein, Ar? is a thiophene, furan, pyrrole or phenyl group that

has the formula:



In the conpounds for use in the conpositions and nethods provided herein,
Ar 2 is a thiophene, furan, pyrrole or phenyl group that 30 has the

fornmul a: wd0049649685 PCT/ US00/ 35599 -13 R3 (R9)b e R5 YRCRESORB5HIRE M
1,(R)b RB2 Xor M(R7). R8Y2R6 RBRA X (R7~a 10 in which Mis
-C(Y)-W, (CH2) mC(Y) (CH2)r, (CH2) nC(Y) NH(CH2)r, (CH2),n(CH = CH) (CH2)r,
(CH2) mC(Y) (CH2)sSNH(CH2)r, C = NOH) (CH2)r, (CH2)NnC(Y)(CH = CHSNH(CH2)r,
CH(OH) (CH2)r, CH(CH3) C(Y) (CH2)r, CH(CH3) (YY) (CH2)r, (CH = CH) (CH2)r,
(CH2)r, (CH2)r0, or (CH2)S(OTr,; where 1H3n is 0-2; m s and r are each

i ndependently O to 6, preferably 0 to 3; Wis 0, NHor (CH2), where z is O
to 6, preferably 0 to 3, nore preferably 1; and Yis 0, S, or, together
with RS and the atoms to which they are attached, forma 3 to 16 nmenbered
unsubstituted og3substituted cyclic or heterocyclic r(ﬁng, preferably a 5
or 6 nmenbered unsubstki ut eddl_czg 20 substituted cygkic okhetgfocyclic ring,
nore preferably a/6 nber e unsubstituted or substitut het erocyclic
ring; Mis prgf bl Y)W oR)CH2) z. ,R3 and R{l arg . ndependently

sel ected ¥rom amongl hydr oggn, Mal o, oqyano'? cyanogh Ky @()@41, al kyl,

al kenyl, cycloal kyl and arlyl, ar together 2 m al kyl.ene b al kenyl ene,
where R41 is al kyl, ary’; heyerom’yl, aralk roaRal kyl, cycl oal kyl ,

al kyl am no, di al kyl am no, ar(|¥+)am no, di aRyTami

10
in which M is -C(Y)-W-, (CH,),.C(Y)(CH,),, (CH,).C(Y)NH(CH,),,

(CH,),{CH=CH)}(CH,),, (CH,),,C{Y{CH,);NH(CH,),, C=N(OH)(CH,),,
(CH,),,C({Y)}(CH = CH),NH(CH,),, CH(OH)(CH,),, CH(CH3)C(Y}(CH,),,
CH(CH3)C(Y)(CH2)m(CH=CH')(CH2),, (CH,),, (CH,),0, or (CH,)S(O},; where
15 nis 0-2; m, s and r are each independently O to 6, preferably O to 3; W is
O, NH or (CH,), where z is O to 6, preferably O to 3, more preferably 1;
and Y is O, S, or, together with R® and the atoms to which they are
attached, form a 3 to 16 membered unsubstituted or substituted cyclic or
heterocyclic ring, preferably a 5 or 6 membered unsubstituted or
20 substituted cyclic or heterocyclic ring, more preferably a 6 membered
unsubstituted or substituted heterocyclic ring; M is preferably -C(Y)-W- or
(CH,),;
R® and R* are independently selected from among hydrogen, halo,
cyano, cyanoalkyl, C(O)R", alkyl, alkenyl, cycloalkyl and aryl, or together
25 form alkylene or alkenylene, where R*! is alkyl, aryl, heteroaryl, aralkyl,
heteroaralkyl, cycloalkyl, alkylamino, dialkylamino, arylamino, diarylamino,
alkylsulfonylamino, arylsulfonylamino, alkylsulfonylalkylamino,
alkylsulfonylarylamino, arylsulfonylalkylamino or arylsulfonylarylamino;
Y" and Y2 are each independently carbon or nitrogen; a and b are
30 each independently O or 1; '
R® R® R’, R® and R® are each independently selected from

(i} or (ii) as follows:



al kyl sul fonyl am no, aryl sul fonyl am no, al kyl sul fonyl al kyl am no,

al kyl sul fonyl aryl am no, aryl sul fonyl al kyl am no or aryl sul fonyl aryl am no; Y1
and Y2 arecaaclegsndependently carbon or nitrogen; a and b pgeysed@swach

i ndependently 0 or 1; R5, R6, R7, R$ and R9 are each independently sel ected
from (i) or (ii) as follows: WO 01/49685 PCT/US00/35599 -14 (I) R5, RG,
R7, R8 and RO are each independently selected from anong H, OH NHR3S,
CONR38R39 , NQ21 cyano, halide, pseudohalide, alkyl, alkenyl, alkynyl,
aryl, arylalkyl, heteroaryl, al koxy, allwam no, alkylthio, hal oal kyl,

al kyl sul finyl, al kyl sul fonyl, al koxycarbonyl, 5 al kyl carbonyl, al kenylthio,
al kenyl am no, al kenyl oxy, al kenyl sul finyl, alkenyl sulfonyl,

al koxycar bonyl, yR&rrRﬁOR?armﬂua ,Rgaérléyéaam meepehdsitly se@éﬁtaecfamonyl
hydroxyl car boxyl, carbox aIkyI

(al kyl - am nocar bon # Kk acet ox
car boxyal ke.twnonghl-ly l\el/‘tﬁqyl %Nﬂ%ﬁﬁyl NQy&V@apkﬁahdacaswdoh@l oxyal kyl ,

Chycr oy of el SRENGL G SR SR I e RPERRELARR R Enovlatming: . .
gl ycosi des, andyhm@ hdl@éﬂﬂ?l ezingnbulfﬂvx alk@léa)fXEQD)dlﬂsiZQaféFHanyr(CH2) XCH3,

(CH20H | ower al kyl, - (CH2) X - or racemc amno acid, a
primry Br gﬁfddﬂﬂfbpyryhrﬁlhenylﬂmgt yﬂwym:rm redkerndony, aikepylsulfirg(lO) 2NH2,

e

O (CH2) XS : eRaso
C§c¥4(2) XN%CI—I%?ZI%?E%JI onfluglcrﬁngﬂrﬁlbde Whﬁ%gﬂ@%‘gﬁ% B/al yI aryl,

al kyl het ero&ﬁ;ﬂOXVBGWWHRElmXVadl@ﬂMX@HY aﬂfpnwtqr@m(aﬂym H)’RBOEIKYWMVRSS and

R39 h t lecteq f
akynyt o 9PLrRRBR e Pty Gfkot@RaRe R Pevalyl dekiooTeR Ry,
al koxy, 1erykwox9y@k@ﬁy kfdrmwygmamembnaegl am&abmnwexogeﬁl pare eac

preferably sel ected from hydrogen, |ower al lYI | ower al koxy and x Wnd y
are each i nabesitas; ripasesolawer aiiyl.FEY, i-s (GH,),C(0)(CH,),CH,, —(CH,),CHj,

(CH,),NH-lower alkyl, —(CH,),C{(O)NH,, a D-, L- or racemic amino acid, a
primary or secondary amide, O-glycoside, a hexose or ribose, —S(O),NH,,
hydroxy, alkoxy, alkoxycarbonyl, acetoxyalkyl, —(CH,),COOH,

15 —(CH,,CH(COOH)(CH,),CH;, CO,-lower alkyl, CN, heteroaryl,
C(O)(CH,),S(0),(CH,),CH;, C{=N-OR*){CH,),CH;, —C(O)C(0)(CH,),CHj,
—(CH,),N(CH,),, a sulfonyl chloride, S(0),NHR%®, OS(Q),NR%*R3,
alkylaryl, alkylheteroaryl, C(O)NHR®, —(CH,),OH, and — C(O)N(H)N(H)R®;

where R*® and R* are each independently selected from hydrogen,

20 alkyl, alkenyl, alkynyl, aryl, haloalkyl, alkylaryl, heterocyclyl, arylalkyl,
arylalkoxy, alkoxy, aryloxy, cycloalkyl, cycloalkenyl and cycloalkynyl, and

are eacmpreferably selected from hydrogen, lower alkyl, lower alkoxy and
\Oloer:

=+ x and y are each independently O to 14; and R® is a
QnaDSEibndsiTc
subsitutent.s

uch as hydrogen, lower alkyl, lower alkoxy or heteroaryl; or

25 (ii) at least two of R®, R®, R?, R® and R®, which substitute adjacent
carbons on the ring, together form alkylenedioxy, alkylenethioxyoxy or
alkylenedithioxy (i.e. —0O-{CH,),-O-, —S-(CH,),-0-, —S-(CH,),-S-, where n
is 1 to 4, preferably 1 or 2) which is unsubstituted or substituted by

replacing one or more hydrogens with halide, lower alkyl, lower alkoxy or

RECTIFIED SHEET (RULE 91) ISA/EP



uch as hydrogen, |ower alkyl, |ower al koxy or heteroaryl; or 25 (ii) at

|l east two of R5, R6, R7, R8 and RO, which substitute adjacent carbons on

t he ri ngwoogetsker form al kyl enedi oxy, al kyl enet hi oxyoxy BPE€T/US00/35599

al kyl enedithioxy (i.e. -O(CH2) -0, -S-(CH)n-O, -S-(CH2) -S-1 where n

is 1to 4, preferably 1 or 2) which is unsubstituted or substituted by

repl aci ng one or nore hydrogens with halide, |ower alkyl, |ower alkoxy or
RECTI FI ED SHEET (RULE 91) | SA/EP WD 01/ 49685 PCT/ US00/ 35599 -15 hal o | ower
al kyl, and the others of R5, R6, R7, R$-#d RO are selected as in (i); and
Xis -C(R3) = C(R4)-, S, 0 or NR', where R' is hydrogen or contains up to
about 30 carbon atons, preferably 1 to 10, nore preferably 1 to 6 5 and is

sel ected f rmmy&lnegark,w aarkd khe alkeraydf RBI| RS, My, R%dnd R rkeRicted as in
het er ocycl yl, aral kyl, aralkoxy, cycloalkyl cycloalkenyl cycl oal kynyl ,

C(O R15 and (S(@))ldRIS in which nis 0-2; R15 is hydrogen, al kyI aI kenyl ,

| kynyl | | |
cyol oal keny! or &5 SRR RS OB B Sy B80T [farigH S80S
substi t ut ed yd tcha@@et 80 ¢ErbenSdtbAid, tprefdrabBat koSed elogs prarée@mvdemblal from

Z, which as defined herein i ncl udes hYdrogen hal i de, pseudohalide, alkyl,
al koxy, & kémdl is sglestagl fromy pydrogennaliadi alkenyt, |&M§¥W/|aﬁ6'|sél(|,wfﬂm'ry ani des,

O eoS! 15 BRARER, o RTo BP0 SO SRR e B2
C( O R16, OC(C§-'PIJ¥H%B’3 af@BR0% R'OGW2AHieh O 0X; QXWRthyldﬁog\érh Cakyl, iadkéhyd,  NHOH,

NR12R16, NO2, N31 OR16, Ffl 2NCOR16 and CONR12R16; R16 is hydrogen, alkyl,
al kenyl , al la,blﬁmyl ary alkylagy|, disperoavsivdr BWE‘Y'yIafanP)aYrkWC'OG'&V | koxy,

cycl oal kyI qéérﬂ‘ﬁ?%%géﬂkgﬁ@kwylahdc@so req.?nsulﬂ &ﬁ ar yl, 20

al kyl het er oary IS a substituent ydr ogen,

| ower alilgyl ;substifuitedl Witkyods oheh®ieoaubdtitusntsSedch eelbéted?ﬂrwepmuehtlys
sel ected i ndependent I y fromRl1 and Z, is selected from hydrogen, %I kyl ,

al kenyl, al KyemiZ, whigh agdefingdyhereisinalusigachydrogsnahriife, asay

cycl oal kyI ' alkyl, alkoxy, alkenyl, alkynyl, aryl, amino acids, primary and secondary
amides, O-glycosides, hexoses, riboses, alkylaryl, alkylheteroaryl,
heterocyclyl, aralkyl, aralkoxy, cycloalkyl, cycloalkenyl, cycloalkynyl, OH,

15 CN, C(O)R'8, OC(O)R'¢, CO,R'®, OCO,R'®, SH, S(0),R'® in which n is 0-2,
NHOH, NR'?R'¢, NO,, N;, OR'®, R'2NCOR'® and CONR'?R¢; R'® is
hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylaryl, heterocyclyl, aralkyl,
aralkoxy, cycloalky!, cycloalkenyl, cycloalkyny!, chloride, NHR®®, alkylaryl,
alkylheteroaryl or —(CH,),OH; R®® is a substituent such as hydrogen,

20 lower alkyl, lower alkoxy or heteroaryl; x is O to 14; R'?, which is
selected independently from R'! and Z, is selected from hydrogen, alkyl,
alkenyl, alkynyl, aryl, alkylaryl, heterocyclyl, aralkyl, aralkoxy, cycloalkyl,
cycloalkenyl, cycloalkynyl, C(O)R'” and S(0),R" in which n is 0-2; R" is
hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylaryl, heterocyclyl, aralkyl,

25 aralkoxy, cycloalkyl, cycloalkenyl or cycloalkynyl; R' and R'® may
together form alkylene; each of R'!, R'2, R'® and R'® may be further
substituted with the any of the appropriate groups of those set forth for
Z. -



cycl oal kenyl, cycloal kynyl, C(OR17 and S(OnR1l7 in which nis 0-2; Rl7 is
hydr ogen, al kyl, al kenyl, al kynyl, aryl, al kylaryl, heterocyclyl, aralkyl,
25 ar al koxg p1/¢9683% oal kyl , cycl oal kenyl or cycl oal kynyl ; RIPCEHU00RES9IRY
toget her form al kyl ene; each of R11, R12, R15 and R16 may be further
substituted with the any of the appropriate groups of those set forth for

Z. WD 01/49685 PCT/ US00/ 35599 -16 In all enbodi ments herein, X is ”
preferably Sor -CH=CH, nore preferably S. In certain enbodi nents, the
conpounds are selected with the provisog-hat at nost two of R5, R6, R7, R$
and RO are hydrogen. In other 5 enbodinents, the conpounds are sel ected
with the proviso that at nost one of R5, R6, R7, R$ and RO are hydrogen. In

ot her embodi nment 3, fNEMBBARALREShEIE 0K i Yrétdrably D'orl-CH WCH, nidie provi so
that the conpound is not specifically disclosed in International Patent

appl i cati on prafdrablyt $on Nos. WO 94/ 27979, WO 96/ 31492, WO 10 98/ 13366 and
WO 98/ 49162, the disc|osures of ich are incorporate her ei

reference. In ot _H@rceé%B&ﬁ%%&Qevr\{%ﬁ'enb%ﬁﬁmﬁ)r%@dgraéesseﬂ%ecctﬁgaW(XFttE‘%t he

provi so t hatpBlisboSthaelat GREkt tWENROTRDIFFNHE. arfd RE e GQAPOYEHIS ¢l esissd bed
herein, those that inhibit or increase 15 an endothelin-nediated activity

by about H0%mabodiorerdat the compadseare sel¢ctedatyitht theoproyisathatptehest ed.
More preferred a‘{ 5t Bos ﬁ%@t i?{gi bi t o i ncrease an endot hel i n-nedi at ed
activity by 500%-at ‘dontBAT ATPINETOGEN ess than about 1 ,uM nore

preferably |ess fhathaPeribdlirheRM, @eefomPBUAIRRE FaBIMulLB6r Hihantabout
0.01 ,uM and nost preferably |less than 0 about 0.001 ,uM It is noted

that, as dedbeifsedisoethai,thereomesond imbehspacificalldelizaloserbin Intermagianelvitro
SRS 1. AHGERL PRSP bR i NARSIE SRR b dg MR [,
the assays IF1B8BIEEABIVE 98/49162, the disclosures of which are incorporated
herein by reference. ‘
In other embodiments, the compounds are selected with the
proviso that R® is not COOH, CONH, or phenyl.
Of the compounds described herein, those that inhibit or increase
15 an endothelin-mediated activity by about 50% at concentrations of less
than about 10 yM 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 yM, even
more preferably less than about 0.01 yM, and most preferably less than .
20 about 0.001 yM. It is noted that, as described below, the I1Cg,
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) ICg, concentrations are observed.
25 Accordingly, the preferred IC;, concentrations are about 10-fold higher.
Furthermore, among these compounds, those that exhibit the greatest
bioavailability and stability, as determined using standard animal models

are more preferred.



24 C, sonewhat higher (see, Table 1) 1C50 concentrations are observed. 25
Accordingly, the preferred I C50 concentrations are about 10-fold higher.
Furt her R 1A9RRY these conpounds, those that exhibit theggr@eahss

bi oavailability and stability, as determ ned using standard ani mal nodel s
are nore preferred. WD 01/49685 PCT/ US00/ 35599 -17 Al so anong the nost
preferred conmpounds for use in nethods provided herein, are those that are
ETA selective, i.e., they interact with ETA receptors at substantially

| omer concentrations (at an | C50 at |eaqt. about 1 O-fold |ower, preferably
100-fold lower) than they interact with 5 ETB receptors. In particular,
conpounds that interact wwith ETAwith an |1C50 of |ess than about 10,uM

f bly I I ] ith ETB
e Kb A8 et g AT i W b ot

with an 1 C50 of greater t i nt eract
w th ETB w phovided Ciddenf, dresthosbahat abobT , elddtivepri el ettt intéeet withn 1
, UM nore preferably less than Q.1 10 ,uM but with ETA wth an | C50 of
greater thak lad8GEPYS Al sulstantialby loyyer copeentations Etaal |enatdgyst

har maceut i C t | i | ' : rSupnaci ds
gnd bases, ég*)\l'/lg;l géquﬁﬂ‘?uae? @@@%ﬁ\f;@d&%‘mgw? ngasrﬁ %\?,5%5%;6‘33_"?’5%]: erred
are phar gac T} ireceptoracdagisticalasabbmpouinds that iviterdett witht ET| witlednt o,
am ne salts, such as but not Iimted to N,N 15 di benzyl et hyl ene?i ani ne,

chl or opr ocal%m, ofclRes ithan ahavsnt QUM .pieferabby lassHban) tidnmore preferably

hydr oxyal ky ' et e&ﬁd‘inm' , tyay| ' I '

N- benzyl phe#\ezs{ph@%gngﬁep%- para-c ?ﬁ'} ‘(S\)b}lfahng?jIlégo 8# BF%P%&'P atibft %M

2- pyrrol i di 10luMydbrmredingdumeisi thiad dxieract witkt BY] avitmendCg, of hess thiaky| am nes,
pi perazine, tris(hydroxynet hgl ) am nonet hane, al kali_netal salts, such as 20

but not |inRPeHt (& #lVk Hiraferapbt kessithan shaMydartePrelerably less thamr dl salts,
AT 1801l WHAEET, QR SELF LU TGRSO Bl BT, oL
not limted to sadsofliytbregtearephog phatrdagadticalboedecepipbies dbkdvatives,
pref erabl y ?n%?lijéjimgssaa!l%ss,’esr{grrs? a%ﬁc?sf grrlgl ?)la%ets,hgol%/ggeislfrnyscﬁla%és gr?g p?(lag&gs
of the sulfonamides. Preferred are pharmaceutically-acceptéble salts,
including, but not limited to, amine salts, such as but not limited to N,N’-
15 dibenzylethylenediamine, chloroprocaine, choline, ammonia,
diethanolamine and other hydroxyalkylamines, ethylenediamine, N-
methylglucamine, procaine, N-benzylphenethylamine, 1-para-chlorobenzyl-
2-pyrrolidin-1’-ylmethylbenzimidazole, diethylamine and other alkylamines,
piperazine, tris(hydroxymethyl)aminomethane, alkali metal salts, such as
20 but not limited to lithium, potassium and sodium, alkali earth metal salts,
such as but not limited to barium, calcium and magnesium, transition
metal salts, such as but not limited to zinc and other metal salts, such as
but not limited to sodium hydrogen phosphate and disodium phosphate,
preferably sodium salts, more preferably the sodium salt, and also
25 including, but not limited to, salts of mineral acids, such as but not limited
to hydrochlorides and sulfates, salts of organic acids, such as but not
limited to acetates, lactates, malates, tartrates, citrates, ascorbates,

succinates, butyrates, valerates and fumarates. Alkali metal salts,

RECTIFIED SHEET (RULE 91) ISA/EP



25 including, but not limted to, salts of mneral acids, such as but not
limted to hydrochlorides and sulfates, salts of organic acids, such as
but not WoOni/4®esto acetates, |actates, malates, tartrateBCTUSIWISEES,
ascorbates, succinates, butyrates, valerates and fumarates. Al kali netal
salts, RECTIFIED SHEET (RULE 91) | SA/EP WD 01/49685 PCT/ US00/ 35599 -18
particularly sodiumsalts, are preferred herein. Mst preferred salts are
sodi um salts. Pharmaceutical fornulations for adm nistration by an
appropriate route and neans containi ng-gdfective concentrations of one or
nore of 5 the conpounds provided herein or pharnmaceutically acceptable
derivatives, such as salts, esters, acids and bases, solvates, hydrates and

prodrugs, ofpdrheuiihf QAT ssts, Pirel seddir¥d paldis. NBEE pPeRRdadds sedi um
salts, including but not imted to sodiumsalts and sodi um hydrogen

phosphat e saladiymnsats.preferably the sodium salt, thereof that deliver 10

anounts effective for the treatnent .of ertension, stroke .

car di ovascul ar dﬁ’%g@ﬁeu@g;)gfggﬂ@@g%gépﬁﬂmlwairﬁ&om3p0qp£ropﬂ§’r§r ction,
pul monary hypekd aA8I ABand @8R iAINPEIEBHGE Y.oR¥BRIraBBRE ¥t one or more of
erythropoi etin-nedi ated hypertension, respiratory diseases, inflammatory

di seases & ndhediargpasndsmarovideddtereionst phamhacgutmsiiyedaepitallec di seases 15
i ncludi ng gl aucona and inade te retinal, perfusion, gasiroenteric

i seases. | CTRIVAREP UL SRR B T Eito BRI BT LRRAT LBl Ferd oS A i
condi tions, BHRNSs, dAHeNsdIFharRIdRS! br&fePMSl Wadks! PRoreBiRe sodium

ost eoporosi s and netabolic bone disorders, clinmacteric disorders including
hot fl ushes,sadiisnanctafing bt nat lipdtedetmsodiuny gakis ead shdivanhvdtogend 20

i ncreased ingi dence of cardi gvaseul i sease. an t her . di sorders

associ at ed y{;ﬁ}%PPﬁge P@Hﬁcmoc?ﬁ qrﬁﬁ?{gg[yl &W ?‘ﬁ(ﬁem 8?1'91_ ﬁ‘%eaﬁgléa-sta(&gal Shonen,
pre- ecl afpsigsnoGRIY EBEcAVS THR ARG erdabinedt of IYertdinsidly freancy,

anaphyl acti c shock, henorrhagi c shock, nitric oxide attenuated disorders,

and ot her dicssdiwasculaisiissnsesdenriiac dispsgeatreugingmyosgrdial infarshionses

pulmonary hypertension, neonatal pulmonary hypertension,
erythropoietin-mediated hypertension, respiratory diseases, inflammatory
diseases including asthma, bronchoconstriction, ophthalmologic diseases

15 including glaucoma and inadequate retinal perfusion, gastroenteric
diseases, renal failure, endotoxin shock, menstrual disorders, obstetric
conditions, wounds, laminitis, erectile dysfunction, menopause,
osteoporosis and metabolic bone disorders, climacteric disorders including
hot flushes, abnormal clotting patterns, urogenital discomfort and

20 increased incidence of cardiovascular disease, and other disorders
associated with the reduction in ovarian function in middle-aged women,
pre-eclampsia, control and management of labor during pregnancy,
anaphylactic shock, hemorrhagic shock, nitric oxide attenuated disorders,
and other diseases in which endothelin mediated physiological responses

25 are implicated or that involve vasoconstriction or whose symptoms can
be ameliorated by administration of an endothelin antagonist or agonist,
are also provided.

The formulations are compositions suitable for administration by

any desired route and include solutions, suspensions, emulsions, tablets,



25 are inplicated or that involve vasoconstriction or whose synptons can
be aneliorated by adm nistration of an endot helin antagoni st or agoni st,

are al so pwigoMided. The formnul ati ons are conpositions suit gldeydasssee

adm nistration by any desired route and include solutions, suspensions,
enul sions, tablets, WD 01/49685 PCT/ US00/ 35599 -19 dispersible tablets,
pills, capsules, powders, dry powders for inhalation, sustained release
formul ati ons, aerosols for nasal and respiratory delivery, patches for
transdermal delivery and a any other suijigabl e route. The conpositions
shoul d be suitable for oral adm nistration, parenteral 5 adm nistration by
I njection, including subcutaneously, intranuscularly or intravenously as

ection, | ta . | .
i nl <t at PR ol gile  pS T RO wpRl M oW HeR e Blatian,

sul f onani de sdetdived irslease rfethatigidne; acposglarfet nasalt ived eedpiratocy Helivertyat i ons
containing reconstituted forns of 10 the.lyophilized powlers are_al so

provi ded. VvPatehamipranpusdermalfaliyerngad gt apy mihes stitablerapiaselre
conta ning %Eﬁréao%\é\g&é%aﬁéﬁloaba%uit%%?evf&eﬁral %H%iﬁ[sftﬁaqic{nord%ﬁ{é{ggs i nctude a

sterile lyo contai ni hg phar maceutt cally-"accep l e salts,

preferabby agfiniEtRAIcRSby idjectiBhe irledidgadlibcranedisly) Faramuséularly or
sul fonam de, and al so include capsules and tablets. The effective anounts

and concent fRFAATO U asc Byesiable apuaAws iosradlyi SRIUEAYD AfemHBInpt ons  of
any of the gl sqndans; adh{i‘n@{}%ﬁ‘aﬂ'ﬂ@% Wér’sélggﬁefdof Lgtions are [yophilized
r sal1s, preferably so

solids containing one Or nore I'Um hydr ogen phosphat e

or 20 sodi um salisphiteed powtersabdt yhe edifonasidd derivatioes, mietiwmds for
sul fonam de conpounds of fornmula | and al so contain one or npre of the

fol | owi ng: &reparatien theresf, andstarmitatienperataining mrsdstitved rmsietate; a
SO0 18! e BBk AERATEL LRLAAL Vi S afifled eV
syringes and other suitable vessels containing the powders are also
provided.
Preferred formulations include a sterile lyophilized powder
containing pharmaceutically-acceptable salts, preferably sodium salts,

15 more preferably a sodium salt, of a sulfonamide, and also include
capsules and tablets. The effective amounts and concentrations are
effective for ameliorating any of the symptoms of any of the disorders.

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

20 sodium salts, more preferably sodium salts, of one or more sulfonamide
compounds of formula | and also contain one or more of the following: a
buffer, such as sodium or potassium phosphate, or citrate; a solubilizing
agent, such as LABRASOL (polyethylene glycol-8 caprylic capric
glycerides sold by Gattefosse SA, France), DMSO,

25 Dbis{trimethyisilyl)acetamide, ethanol, propyleneglycol (PG), or
polyvinylpyrrolidine (PVP); and a sugar or other carbohydrate, such as
sorbitol or dextrose.

In other embodiments, the formulations are solid dosage forms,

preferably capsules or tablets. In a preferred embodiment, the

RECTIFIED SHEET (RULE 91) ISA/EP



25 bis(trinmethylsilyl)acetam de, ethanol, propyl eneglycol (PG, or

pol yvi nyl pyrrolidine (PVP); and a sugar or other carbohydrate, such as
sorbitol wo @dexégsose. | n ot her enbodi nents, the fornul ati ges/e0e/389bi d
dosage forns, preferably capsules or tablets. In a preferred enbodi nent,
the RECTIFIED SHEET (RULE 91) | SA/EP WO 01/ 49685 PCT/ US00/ 35599 -20
formul ations are solid dosage forns, preferably capsules or tablets,

cont ai ning 10-100% preferably 50-95% nore preferably 75-85% nost
preferably 80-85% by weight, of one or.ogore salts, preferably sodium
hydr ogen phosphate or sodiumsalts, nore preferably the sodiumsalts, of 5
one or nore sul fonam de conpounds of formula |I; about 0-25% preferably

8 L15% of af,@NGlaBbRllar8lsdtid™ eTo;rH% éﬁtafésr_aggfég?agesgr%efé&ysta"ine

cel l ul ose; about to 10% preferab sintedrant, such
as a nodi fi edntdiningh10+¢10@Y, preferabhl $OEI5 Upandbre preferabla 758896, hModted
sodi um car boxynet hyl celﬁl\#’l se, such as crosscarnellose 10 sodi um

(Cr osscar mePlefseakly BRI, Py WelaNtaBl ONERMBIAE Halty. Breferaklisodivme
e Do At d@PBRBLLAGte BPEOAIER) BORE. nicht EraiaBl M LalGM, sk oot ate:

and 0- 2% of such a nmagnesium ste cli'um

st ear at e5 Thaedirandie gulfohantide Roaspourssof fomhliasie abedt @2B%, sodi um
starch glycol ate, provides for rapid break-up of the cellulosic 15 matrix

for i medi aPeeteEadysE 157 aof pneexaieient 0513 BiIdRy, aveR slecsedtr coating
pol ymer. | nnﬁuoc?g%\%mr{geeéﬁulgég;g%@éﬁcb%8 ?@%ur}sre?éarlaﬂy g%gutl g_np{%,ecgfeglt

andRI "!'~ | ~"I'ngre S can ermned engiric a”‘function of

t he route otflishtbeigrarst, rsaichoas andotifieddstaech o atellutosier palyater, particllagy s f or
admnistration as tablets are al so contenﬁl ated 20 herein. It is
under st ood EFRas-lkad sediym carkoxanpetyisslvlasen surbrasoerossaarmpeliasei rical | y

detor 160, SR GBI 3B NIE QUM SUEERIRV IRER TR
ETA and/ or fdmer ACePI-&CL,afMC Corporation, Philadelphia, PA) or sodium starch
glycolate; and 0-2% of a lubricant, such a magnesium stearate, talc and
calcium stearate. The disintegrant, such as crosscarmellose sodium or
sodium starch glycolate, provides for rapid break-up of the cellulosic
15 matrix for immediate release of active agent following dissolution of
coating polymer. In all embodiments, the precise amount of active
ingredient and-é@il&gra-r—ybmgredients can be determined empirically and is a
function of the route of administration and the iﬂjli O<-:'r that is treated.

Solid forms for administration as tablets are also contemplated

20 herein. It is understood that precise amounts and composition thereof
can be empirically determined by the skilled artisan.

Methods using such compounds and formulations for modulating
the interaction of an endothelin peptide with ET, and/or ET, receptors are
provided. The methods are effected by contacting the receptors with one

25 or more of the sulfonamides, or pharmaceutically acceptable derivatives
thereof, pérticularly salts thereof, prior to, simultaneously with, or
subsequent to contacting the receptors with an endothelin peptide.

Methods for inhibiting binding of an endothelin peptide to an

endothelin receptor are provided. These methods are practiced by

RECTIFIED SHEET (RULE 91) ISA/EP



provi ded. The nethods are effected by contacting the receptors with one 25
or nore of the sul fonam des, or pharmaceutically acceptabl e derivatives

t her eof , wawt/iwes arly salts thereof, prior to, simultaneoR€TASW/I5K9 or
subsequent to contacting the receptors with an endothelin peptide. Methods
for inhibiting binding of an endothelin peptide to an endothelin receptor
are provided. These nethods are practiced by RECTIFIED SHEET (RULE 91)

| SA/ EP WO 01/ 49685 PCT/ US00/ 35599 -21 contacting the receptor with one or
nore of the conpounds, or pharnmaceuticat1-y acceptabl e derivatives thereof,
particularly salts thereof, sinultaneously, prior to, or subsequent to
contacting the receptor with an endothelin peptide. 5 Methods for

treat nent ofcopnsletimethe reesht editilioner slerre iofchedidigpoubds, srot linited to,
hypertensi on, asthma, shock, ocul ar hypertension, glauconma, inadequate

retinal per fagrsmacgticalinaccerishia ferivatiyes thereof npadiswtarhhsalts thargrht ed by
an endot hel i f i or f t dj that V.E:
vasoconstri (:S'E'.lrin gjﬁtgh%gﬁﬂgt Ibé'ro grt%,néf?%gg%uﬁ‘[}ytol%&rg{ %%hpst??arteﬂg)%%orf\ﬁgn an

endot hel i n Mdaglelirs beptidagoni st are provided. In particular, nethods of

treati ng endot helin-nedi ated di sorders by admnistering effective anmounts
of the s fonani ddsthasls fHaireaieesnt ehengothelinapedisited gisardats, jaeluging. he
sul f onam de re ' : j cul S I i.ng:
endot hel i n- ?Pelgi”a%tQW§§§§§dQ&@?H?h%‘°&dia%gth[TEbgggt 8%@?6#5’%§EPQ?5)Q$CUI ar
di seases, cajlgicsomed] Frrizegaie edtighlngerfugios andi elheir oattiorenthapudradnar y
hypertensi on, neonatal pul onary hypertension, _erythropoietin-nediated
hyper t ensi orffom@&mannardngdigited dyean eadatheln periider9r tardeeaiBentiofcl udi ng

e e A R
endot oxi0 slkKinistraimt bfiah ehdoahdhn antagpsiiet or agoanixdiare prsyidedunds,
| am ni j[i s, erect iII ° ‘(cj'yslf l#nﬁ":[eitﬁgds g?r’:?e%%il#\seéngg’}hee(ljig(-)r%ggia%egré?sor;gg%bgl e
bone di sorders, [0 particular, g Yy
administering effective amounts of the sulfonamides, or pharmaceutically
acceptable derivatives of the sulfonamides are provided. In particular,
methods for treating endothelin-mediated disorders, including
15 hypertension, cardiovascular diseases, cardiac diseases including
myocardial infarction, pulmonary hypertension, neonatal pulmonary
hypertension, erythropoietin-mediated hypertension, respiratory diseases
and inflammatory diseases, including asthma, bronchoconstriction,
ophthalmologic diseases including glaucoma and inadequate retinal
20 perfusion, gastroenteric diseases, renal failure, endotoxin shock,
menstrual disorders, obstetric conditions, wounds, laminitis, erectile
dysfunction, menopause, osteoporosis and metabolic bone disorders,
climacteric disorders including hot flushes, abnormal clotting patterns,
urogenital discomfort and increased incidence of cardiovascular disease,
25 and other disorders associated with the reduction in ovarian function in
middle-aged women, pre-eclampsia, control and management of labor
during pregnancy, nitric oxide attenuated disorders, anaphylactic shock,
hemorrhagic shock, and other diseases in which endothelin mediated

physiological responses are implicated, by administerilng effective



climacteric disorders including hot flushes, abnormal clotting patterns,
urogenital disconfort and increased incidence of cardiovascul ar di sease, 25
and ot hewdbsers8er s associ ated with the reduction in ovar P@usevasseoon i n

m ddl e- aged wonen, pre-eclanpsia, control and nanagenent of |abor during
pregnancy, nitric oxide attenuated di sorders, anaphylactic shock,

henorr hagi ¢ shock, and ot her di seases in which endothelin nediated
physi ol ogi cal responses are inplicated, by adm nistering effective WO

01/ 49685 PCT/ US00/ 35599 -22 anounts of-28ne or nore of the conpounds

provi ded herein in pharmaceutically acceptable carriers are provided.
Preferred nmethods of treatnent are nethods for treatnent of hypertension

and renal faiouhts oV oF elder edthethnpdudlistgreaid®ihemis it hose which use
at least 5 one conpound that inhibits the interaction of endothelin-1 with

ETA recept Bharmaacenti¢atiyoaegentable earsieraprrirravdes fnefesras etbpgsiafss

prof er abl v "Batehn 3R BratRHE ER eas B ST R SRR U D RRE N @ her
preferred net hodmdresprei@sed Whetidvdese freatimbnt henthasdihich Bge B least
pharmaceutical |l y-acceptable salts of one or nore conpounds that is (are)

ETA sel Bt i oe sompruntébat inbibits the dgramiion ehendothelimd with foke

ds that i TB_sel ective., Metheds,in which t d
ETA ol eot  UReptdrs B 8 )Ear b feSoal anao S Uha, Bt RubrkrbBl. BRERBHRS nat ©
require vasgelbhebim; nidrd prRi&RBsy IdssWhathabd@ ¢ UMOENES Mo Hrifefdbly

sel ective are for treatnent of disorders, such as asthma, that require

br onchodi | aessrthan0.qrad, iasidngposh referablydesetharntQ.08 dMoulthent

formul ati ons__.contai ni.ng, therapeutically effective concentr.ations of the
conpounds ?ﬁfﬁﬁ?gtr@ﬁ{chqs 8|$eaﬁ1?oslen\{vf\§%}égﬁg? THLaéPngn%m?e[Sm'Bél application
for the1@0 premhaEsliticHllyPaydripteblel Silis 686HE Dranerd abnib ifrECthatGal8ielC

di seases, 1ncluding nyocardial infarction, respiratory diseases, including

asthma, i nETasflective o BharseacewinallMaaespiaple saltherkeBeioidnats ng gl aucoma

and compounds that is (are} ETy selective. Methods in which the compounds

are ET, selective are for treatment of disorders, such as hypertension,
that require vasodilation; and methods in which the compounds are ET,

15 selective are for treatment of disorders, such as asthma, that require
bronchodilation.

In practicing the methods, effective amounts of formulations
containing therapeutically effective concentrations of the compounds
formulated for oral, intravenous, local and topical application for the

20 treatment of hypertension, cardiovascular diseases, cardiac diseases,
including myocardial infarction, respiratory diseases, including asthma,
inflammatory diseases, ophthalmologic diseases including glaucoma and
inadequate retinal perfusion, gastroenteric diseases, renal failure,
immunosuppressant-mediated renal vasoconstriction, erythropoietin-

25 mediated vasoconstriction, endotoxin shock, anaphylactic shock,
hemorrhagic shock, pulmonary hypertension, neonatal pulmonary
hypertension, laminitis, erectile dysfunction, nitric oxide attenuated
disorders, menopause, osteoporosis and metabolic bone disorders,

climacteric disorders including hot flushes, abnormal clotting patterns,
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i nadequate retinal perfusion, gastroenteric diseases, renal failure,

i nmunosuppr essant - nedi ated renal vasoconstriction, erythropoietin 25

medi at ed wasoewsst ri cti on, endot oxi n shock, anaphyl acti c BODTKRQ0/35599

henorr hagi ¢ shock, pul nonary hypertensi on, neonatal pul nonary

hypertension, lamnitis, erectile dysfunction, nitric oxide attenuated

di sorders, nenopause, osteoporosis and netabolic bone disorders,
climacteric disorders including hot flushes, abnormal clotting patterns,
RECTI FI ED SHEET (RULE 91) | SA/EP WD 01/ 428685 PCT/ US00/ 35599 -23 urogenita
di sconfort and increased incidence of cardiovascul ar di sease, and other

di sorders associated with the reduction in ovarian function in m ddl e-aged
women, pre- afbgBRRbRdis€eRifbAl arNthoreasgEiRidertfe bRBaIdiowREdUNMT diE6asWNCY,

and ot her diseases in which endothelin nediated 5 physiol ogical responses
are inplicataw atherdisenfiess epeeriatedawitmthe refligtioneiphe varamiunaiionsifmt ons
of one or r i sorder . a r I meliorate
or elini napgngdrggé'gbgﬁos\gg%seyﬁﬁ?g'r??ao%gglﬁé%g%zraagrrﬁgﬁ%é%ﬁéhg%g l(-I)ér][)(frhe

i denti fi cat idurirapgrddirinal/, aRddthendidaeks in hesieRteadothdlis widdiged are al so
provided. In particular, nethods for detecting, _distinguishing and

i sol ati n erdusieippical semnnses aisiimglicateddarec pddinisteredie wdindayidupt ovi ded.

Sl ati ng crttVRENEn PafPRIEY lthy ShmdtE bRl AR BN |,

addi tion, neirbadfedtiVe tdlanidlibyatedorcalimimand wrichat maire sytipgtasof eie use in
treating particul ar di seases based on their preferential affinity for a
particul ar eleRndessi n receptor subtype are also provided. Articles of

2 phar maceut  oal e RS BenTLFRLE andl SRR cnde Uil SEeBBEF . Tor
amel i or A0 ngubigp&y Bpd a®d Piovededntiopbetidular, Mdiridadiot daaeding, ant agoni zi ng
the effects of _.endothelin or inhibiting . i )
distinguishing and isolating endothelin receptors using the disclosed
compounds are provided. In particular, methods are provided for
detecting, distinguishing and isolating endothelin receptors using the
compounds provided herein.
15 In addition, methods for identifying compounds that are suitable for
use in treating particular diseases based on their preferential affinity for a
particular endothelin receptor subtype are also provided.
Articles of manufacture containing packaging material, a compound
provided herein, or a pharmaceutically acceptable derivative thereof,
20 which is effective for ameliorating the symptoms of an endothelin-
mediated disorder, antagonizing the effects of endothelin or inhibiting
binding of an endothelin peptide to an ET receptor with an I1C;, of less
than about 10 uM, within the packaging material, and a label that
indicates that the compound, or pharmaceutically acceptable derivative
25 thereof, is used for ameliorating the symptoms of an endothelin-mediated
disorder, antagonizing the effects of endothelin, or inhibiting the binding

of an endothelin peptide to an ET receptor are provided.



bi ndi ng of an endothelin peptide to an ET receptor with an 1C50 of |ess
than about 10 IuM wthin the packaging material, and a | abel that

i ndi cat ewo ha#968he conpound, or pharnmaceutical ly accept abPeT/geen3ssdd ve 25
thereof, is used for aneliorating the synptons of an endot hel i n-nedi at ed

di sorder, antagonizing the effects of endothelin, or inhibiting the binding
of an endothelin peptide to an ET receptor are provided. WO 01/ 49685

PCT/ USO0/ 35599 - 24 DETAI LED DESCRI PTI ON OF ' PREFERRED EMBODI MENTS
Definitions Unl ess defined otherw se, al?24technical and scientific terns
used herein have the same neaning as is comonly understood by one of

skill 5 in the art to which this invention belongs. Al patents and

publ i cat i onDEFAREEOESCRIPTEON OFPREFERRED RiAgODIME{ESEence. As used
herein, endothelin (ET) peptides include peptides that have substantially

the amino acid sddelmigionsf endot helin-1, endothelin-2 or endothelin-3 and

N T TR ek A M

an endot hel i n- medT at condrtion a

endot hel i n afdrei hav@th®Bamd méahity as pTBerTASN ahdérdbddd by &b hsekilln
activity have therapeutic use. Such diseases include, but are not limted

to hyper tendndhe arhiteivwhighciiainventionaselonas: Hhhpaterfts antapeblicationsases,
opht hal nol OQ'e?eﬁé&?g%%’reiil\‘r’arg‘%ﬂ?“q%g%néefa %‘Z{f%ﬁeﬁ%}‘cg-bﬁ etric conditions,

gastroenteri C di Sease, fena al y hypertension, endotoxin

shock, anaphyl actAs usBaereidy, endofms!i (N Cp sdtds inENARS peptided i tah Sk

conditions also include conditions that result fromtherapy with agents,
such as er ytSbsiait@lintheaaminemgisbsepiiossaheadothedin- bl endetaebndoehel i n

evel's. 20" A% disRdiner g Atk £ SOLLYE ATRUIL 81, SOIDOURAL LoT, £ Egati ng a

particul ar diseasé is an anoun 'S Su cie ()
sone neEer reduyke usbe Ry eip, emBersdshelinireddigtdd cbRaitibinsieas eon&iiphh anount

mey be adm rlclhg% ?sr ggugesd %yseibr;\%rsna?%%%g’?hgﬁrn gg |vi’tc)f o?%rrT\ieniins\}vﬁEc%d according
compounds that inhibit endothelin activity have therapeutic use. Such
diseases include, but are not limited to hypertension, cardiovascular
disease, asthma, inflammatory diseases, ophthalmologic disease,

15 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.

20 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

25 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.



to a reginen, whereby it is effective. The anmount may cure the di sease 25
but, typically, is admnistered in order to aneliorate the synptons of the
di sease. W@pi/emBiy, repeated admi nistration is required tPCRHURIESS% he
desired anelioration of synptons. WD 01/49685 PCT/ US00/ 35599 -25 As used
herein, an endothelin agonist is a conpound that potentiates or exhibits a
bi ol ogi cal activity associated with or possessed by an endothelin peptide.
As used herein, an endothelin antagonist is a conpound, such as a 5 drug
or an anti body, that inhibits endothelimstimul ated vasoconstriction and
contraction and ot her endot hel i n-nedi at ed physi ol ogi cal responses. The
antagoni st may act by interfering with the interaction of the endothelin
wi th an endot hel iXs $i884iHdr6in, egesidythelin Rgonntas feebmpoundhthkbe
physi ol ogi cal response to or bioactivity of an endothelin isopeptide, such
10" as vasocd@vientiatasopr. exiibis abiolegidahaetdiity agso@ntrst Wéth Ar BASERRGSHSt
interferes with end { n-st.oul at ed vasoconstriction or other response
&t ERREHESH PephuEy

or interfer ction of an endothelin with an endot helin-

speci fi ¢ recept orps si68 Haefn] An €sdgthelis antsgGsise &S 8 G ddypasisdysudinasva t o
those of skill in the art. 15 The effectiveness of potential agonists and
ant agoni $t s dreg dsean aptibed¥dthayi inhibis endetheliowiinvlatedyasesorsirictionn t he
art. For ex | i [ VAR i i.fd its
ity to cThEray 8P B ST BRI AE el Fh ol AR Leafhel¥, L1,

portal vei n THNEnERWIRSY ay(RArgentetfefihg WitA8B)E inférastiensefiwet i vity of
endot helin" Eur. J. Pharmacol. 20 165: 223-230). Endothelin_ antagoni st
activity carensiotaclieygty apyendathelinispeeific woerter Peby infarfering with the

endot hel i n-i C gv triction. . I . £ 0 in the
craot el " RSB RERIE 6 bPBesEHT B SRS RS L
forth witdh rafeiuemsticassayhus) ashisdd héfein t &% endotipsinaniagonistubat ed
with the ET receptor-bearing cells at 25 4 C. Data presented for assays in
whi ch the i detastareswidh gndodhelin-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.

15 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 V

(Borges et al. (1989) "Tissue selectivity of endothelin™ Eur. J. Pharmacoli.

20 165: 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
IC5, concentration ranges are set forth with reference to assays in which
the test compound is incubated with the ET receptor-bearing cells at

25 4° C. Data presented for assays in which the incubation step is
performed at the less preferred 24° C are identified. It is understood that
for purposes of comparison, these concentrations are somewhat higher

than the concentrations determined at 4° C.



performed at the less preferred 24 C are identified. It is understood that
for purposes of conparison, these concentrations are sonmewhat higher than
t he concavonrideshs determ ned at 4 C. WO 01/ 49685 PCT/ USOPCBYS@B559926 As
used herein, bioavailability or oral availability refers to the rate and
extent of absorption. Methods for determ ning bioavailability or oral
availability are well known to those of skill in the art. For exanple,

bi oavailability or oral availability of any of the conpounds described 5
herein can be determ ned enpirically by-26m ni stration of the conpound to
an animal, followed by taking blood sanples over tinme and neasuring the

bl ood concentration of the conpound. In vivo half life (t12) is defined as

the tine it takesad @iselere)teodvalabdityUr draa¢aingrilitycreifarstfdethd) ead to be
reduced by one-half. Estimations of the area under the curve for 10

i nt ravenous aighexiestaftahserptianpbdVigthais toredatermining tdoavailabiliyer arpk

V1o o bal L pdaiie ety L &an &kt 8L ST ofiEt Sk Slmien (Tl ana

Sedi ger) . Asivsesiidmiligi o ol Bivanailifebeafytdf theecdrapbunds debetbed hat can be
15 produced by a conpound. Efficacy can be determ ned by nethods known to
t hose of Bkihdreimcambeztatermiteceqmpiieallyi by edministddionr of Heicoympound

Cettectea i RO apFRIEIHReRthy badhETpAdafIFT bibr B 8 Midsiidine

efficacy raherilob8 cdhicenaayionhbicthd sompoehdl Nedvive Hal Afd (Th)) isatFinedor
exanple, 20 in vivo efficacy of the conpounds described herein can be
det ermi ned B theyHme H-tekesdedthricabrantatiopof tthaasmPewnd i thesbloodkty), |

. I e _ ) in
rDl ecc::ia { a? i gtn t eafecgatﬂc%%rrs% @Hﬁ‘g@%f %ﬁhﬁ}ﬁé@% ghgeggréag%??@efﬁ‘?@te rﬁéglrg in

vitro or10 n iMira0ehous atdininisesitidnnEandetlsdid thestnat® nip®ursh dadengia at es
inmproved tolerability relative to known endothelin antagonists. In,
particul ar, @¥vedetpiyadmeigrationoyigklipgdioavailability data.” See, e.g., Milo

~ Gibal (1991) Biopharmaceutics and Pharmacology, 4th edition (Lea and
Sediger).
As used herein, efficacy refers to the maximal effect that can be
15 produced by a compound. Efficacy can be determined by methods
known to those of skill in the art. For example, it can be determined by
the properties of the compound and its receptor-effector system and is
reflected in the plateau of the concentration-effect curve. In vivo efficacy
refers to efficacy which is determined in an animal model. For example,
20 in vivo efficacy of the compounds described herein can be determined by
hypoxia-induced pulmonary hypertension in rat. See, e.g., DiCarlo et al.
(1995) Am. J. Physiol. 269:L690-L697.

As used herein, recitation that a compound that exhibits a good

profile in standard in vitro.or in vivo toxicity tests means that the

25 compound demonstrates improved tolerability relative to known
endothelin antagonists. In particular, as described herein, compounds
that show higher IC;, values for inhibition of P450 enzymes, in particular,
CP4502C9, 2C19 and 3A4 enzymes, exhibit good profiles in standard in

vitro toxicity tests. Compounds for which a lower dose is required to



t hat show hi gher I C50 values for inhibition of P450 enzynes, in particular,
CP4502C9, 2C19 and 3A4 enzynes, exhibit good profiles in standard in vitro
t oxi ci ty west/g968onpounds for which a | ower dose is requi PEDUB@/3AD901/ 49685
PCT/ US00/ 35599 -27 achi eve 50% i nhibition of nmean pul nonary arteri al
pressure (MPAP) increase in a standard in vivo acute hypoxi a nodel exhi bit
good profiles in vivo. As used herein, the biological activity or

bi oactivity of endothelin 5 includes any activity induced, potentiated or

i nfluenced by endothelin in vivo. It a23e includes the ability to bind to
particular receptors and to induce a functional response, such as
vasoconstriction. It my be assessed by in vivo assays or by in vitro
assays, suUCHcRRVe®BO% irfhiiphi df .eféahqmﬂhmnamenreeiaepmmmeaMﬂAR)es i ncl ude,
but are not Iimted to, 10 vasoconstricti on, vasorelax ion and
br onchodi | ainasaaseur aeﬁ&ﬁﬁﬁﬁ@' ineyigo &%éd‘t\tﬂ@"% aEBE geeprRiedlss iny
vascul ar endothelial cells and may nediate vasodil ation and ot her such
responses; Whereas ETA receptors, which are endothelin-1 -specific, occur
on snoot h nuscl e sandséd deldinkek biodogizabsaotidty oebiaattivity absagottredwn t o
those of skill in the art to 15 measure or detec{ such SCtIJ may be used
to asses$ suuﬂud%$ﬁVVﬁyﬂW@y@ndU§e§ potsyvlaged @ influenaash ‘%%Fw?ﬁ%asc.

Ph | . 13 |l tl.
ncadSoi” bisqIhetiits nS i B B %ff%&ﬁf(f‘ﬁﬁgé%%fﬁéﬂd ks
18: 571-574) mdﬁtﬁk éhan&iaﬁ@lh@%poh% esuth aQ&'aAswnssamliclnienei In,méydel C50 refers

to an anount, concentration or dosage of a particul ar teﬁt conpound t hat
achi eves a B5O96$S6d th_Ldrh_Q)ﬁS%@stﬂ&PMﬂﬂ WiEe F558¥%S, WhagdNBSfdi ng of

endothelin t QﬁHéﬁ%g ﬁgr%er SO['ﬁe rélgvgﬂt 2B6viRYs iNALJIBERRY GRS n%ﬁ:'qihnf@oﬁﬂpnse

As used her €i concentration or anount a
particuh@ tesbcensmpitian, tvhabra*éxa:udrsaad dosrehiegittitamt Foespampéa aETB 50% of
maxi mal expression of a particular response that is ind 'J 11

receptors appear to be expresse in vascular endothelial cells and may

mediate vasodilation and other such responses; whereas ET, receptors,
which are endothelin-1-specific, occur on smooth muscle and are linked
to vasoconstriction Any assay known to those of skill in the art to

15 measure or detect such activity may be used to assess such activity {see,
e.d., Spokes et al. (1989) _J. Cardiovasc. Pharmacol. 13(Suppl. 5):5191-
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).

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

As used herein, ECy, refers to a dosage, concentration or amount

25 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.



provoked or potentiated by the particular test conpound. WO 01/ 49685
PCT/ US00/ 35599 -28 As used herein a sulfonam de that is ETA sel ective

refers towsidif06- m des that exhibit an 1C50 that is at |gasisoaBsdd
10-fold lower with respect to ETA receptors than ETB receptors. As used

herein, a sulfonam de that is ETB selective refers to sulfon- 5 am des that
exhibit an IC50 that is at |east about 10-fold lower with respect to ETB
receptors than ETA receptors. As used herein, pharnaceutically acceptable
salts, esters, hydrates, solvates or abklger derivatives of the conpounds

I nclude any such salts, esters and other derivatives that nmay be prepared
by those of 10 skill in this art using known nethods for such

derivatization and 88§ hePSiRA SHIHGAIMAI Hiad BT "BYcBEVAY 'ég%%?‘s&ﬁ%r{aQ

animals or humans =~ w t hout sgégst antial toxic gﬂ”ect s and tgt either are
phar maceut i editiey thatexhibioan 4Cg, Prards ugdeaRhayoectOHfolchloverawitbptespleet sal t s
include, but are not limted to, salts of alkali netals and al kaline earth
metal's, incku&TngeceBteygithahiETys FRa8RE0kSo sodi um salts, potassium salts,

lithium salts, C?&'scixé’éﬂ hafeihS aaﬁﬂfdmg?iﬂ\g’t ?@E‘rg;seiécﬁﬂz%i (e HEL @Rl LS,

such as zinc salts, copper Salts and um num sdlts; pol ycationic counter

ion salts, anfidesithal exAibit3an 10O, bihat okt deamrdboutalQHfsiddstvdruivitll ammoni um
salts and organic am ne salts, such_as hydroxyal kyl am nes and al kyl am nes;
salts of i FRERECt tock belageptaischansE hufe¢RRIors-nited to hydrochl ori des and

sul fates, salts gfs 6$%dr ?‘%ﬁ?‘ﬂgﬁhgﬁ#g%‘é@%h Qéc%iél%bl%oéaljté r’gsttggaacet at es,

| act at es, mal at es, scor es, sudcinatés, butyrate,

val erat e anflydfates) sbiates\bs @thend erivathiesdohetieiconmpauridscineludecamppndi ng
esters. As used herein, reference to "sodiumsalts" refers to salts aof any

25 sodi um ce¥p#alis. PRtAia eHerdrrivativesdhat mavigeLRRarechBY dBRSE &Yl ude
other i9§s. sRHGR Al BRQUng Kifdhih FhERILS Br 'SR dhviitlAatioh” dHd Biar han

produce compounds that may be administered to animals or humans
without substantial toxic effects and that either are pharmaceutically
active or are prodrugs. Pharmaceutically-acceptable salts include, but are
not limited to, salts of alkali metals and alkaline earth metals, including
15 but not limited to sodium salts, potassium salts, lithium salts, calcium
salts and magnesium salts; transition metal salts, such as zinc salts,
copper salts and aluminum salts; polycationic counter ion salts, such as
but notm an-i'\:r?\onium and substituted ammonium salts and organic
amine salts, such as hydroxyalkylamines and alkylamines; salts of mineral
20 acids, such as but not limited to hydrochlorides and sulfates, salts of
organic acids, such as but not Iimitedgcetates, lactates, malates,
tartrates, citrates, ascorbates, succinates, butyrate, valerate and
fumarates. Also contemplated herein are the corresponding esters.
As used herein, reference to "sodium salts” refers to salts of any
25 sodium compounds in which the counter ion includes Na® and can include
other ions, such as HPO,?; reference to a “sodium salt" (rather than
sodium salts) refers specifically to a salt in which Na™ is the counter ion.
As used herein, treatment means any manner in which the

symptoms of a conditions, disorder or disease are ameliorated or

RECTIFIED SHEET (RULE 91) ISA/EP



sodiumsalts) refers specifically to a salt in which Na' is the counter
ion. As used herein, treatnment neans any manner in which the synptons of a
condi ti oveQ 0di#weF der or di sease are aneliorated or RECTI FfCEDS®HERD ( RULE
91) | SA/EP WD 01/ 49685 PCT/ US00/ 35599 -29 otherw se beneficially altered.
Treatment al so enconpasses any pharmaceutical use of the conpositions
herein, such as use as contraceptive agents. As used herein, anelioration
of the synptonms of a particular 5 disorder by admnistration of a
particul ar pharmaceutical conposition txj.ers to any |essening, whether
permanent or tenporary, lasting or transient that can be attributed to or
associated with adm nistration of the conposition. As used herein,

subst anti al IgthgHiRe et icially brbRL.| YrdrRernass encbthgasappegr free of
readi |y detectable inpurities as determ ned by standard methods of

anal ysi s, sudlareacettinal ugepf ¢he eoatpegitiphy heTRia) suglelasedseces ophoresi s and
hi gh performance |iquid chromatography (HPLC), used by those of skill in
the art to é§§%§§e§§8ﬁiﬁﬁ¥ﬁfy, or sufficiently pure such that further
purification woulgk ngéd dlr8ipt abheliorbtien of tAe jyaptorhs afc dartichrsr cal
properties, such as enzymatic and biological activities, of the substance.
Met hods foor disarider batadmirostratien edrepparitsilarop arotacsatical sempasitian v

Cubst anti 41 MSIERam A Fyoping. SORAReh beuinen e einpopa, Heliefbl . o

st er eoi soNefhfansidhtSthat ddisbangfutbl ol aguadidteaak itAradrmiiiétraion oer ease
the specific activity of the conpound. As used herein, biological activity

refers to tHbBeigempeYtiadtivities of a conpound or physiol ogi cal responses
that result upon jn vi m_nisirati f : it
otner mxture ot S5pder SR ERbRt MR e AedRpRELor i Fa It By

and pharmeceabtdgpdar 26t ryadily @étestalednmpitidsas detapatnéd dysstandard
m Xt ures.

ects

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 would not detectably alter the physical and
15 chemical properties, such as enzymatic and biological activities, of the
substance. Methods for purification of the compounds to produce
substantially chemically pure compounds are known to those of skill in
the art. A substantially chemically pure compound may, however, be a
mixture of stereoisomers. In such instances, further purification might
20 increase the specific activity of the compound.
As used herein, biological activity refers to the in vivo activities of
a compound or physiological responses that result upon in vivo
administration of a compound, composition or other mixture. Biological
activity, thus, encompasses therapeutic effects and pharmaceutical
25 activity of such compounds, compositions and mixtures.
As used herein, increased stability of a formulation means that the
percent of active component present in the formulation, as determined by
assays known to those of skill in the art, such as high performance liquid

chromatography, gas chromatography, and the like, at a given period of



As used herein, increased stability of a formulation neans that the
percent of active conponent present in the fornulation, as determ ned by
assays kmwoon1/4wss hose of skill in the art, such as hi gh pepet/osomass® |iquid
chr omat ogr aphy, gas chromat ography, and the like, at a given period of WO
01/ 49685 PCT/ US00/ 35599 -30 time follow ng preparation of the fornulation
is significantly higher than the percent of active conponent present in
anot her formulation at the sane period of tine foll ow ng preparation of
the formulation. In this case, the for@er fornmulation is said to possess
increased stability relative 5 to the latter fornulation. As used herein,
a prodrug is a conpound that, upon in vivo admnistration, is netabolized
or ot her wi SgEOMIRIVRY brRpaPstith of @Bk FatrhulatiophisrsigeiticahdslHigharthan
therapeutically active formof the conpound. To roduce a prodrug, the
phar maceut i thaé bgreatti q;fea@brqaogmqr@nmqsswdnm@ﬁehqu'apﬂ% a&éggve

conpound w || be regenerate ne | C.. Pr 1 r may be
desi gned toSéﬁ“teé?eft‘%‘g°§é't”é%g?\?%""¥1%§?‘?044r§“°@r°qftﬁ§%t%?’é‘H'sA§§'%"? gﬂgﬁgct eristics
of a drug, tasePrgle firfferabletlficn id saitdciot yosselse incipasee stalglity elativef a
drug or to alter other characteristics or pro- perties of a drug. By virtue

of know B&dgeo dhe padentwoaylatiahc processes 15 and drug netabolismin vivo,

those of skill in this, art.. on -t y ive compound i s

known, can desi gh*SFeed ﬁ&gé'af af@a&%gﬁc@%@eﬁ&c%%@%ﬁo@% (1985)

Medi ci nal  ChapijststatidnBii® aheEbe Ated B OREMYise @ohwediednioviTesbipjodicalbs, New

Yor k, pages 388-392). For exanple, succinyl-sulfathiazole is g ﬁrodrug of
t

4- ami no- N ( Rhennagevytisabneetherappytically agHydors AfFReFAPBPEYAt R exhibits
altered transport characterjsti i A : ans a
group that ipéggl'r'%%?fqrg?ﬁlﬁ'yth% %Iﬁl%zné eé“t{ ﬁ%ﬂ%%ﬁéﬁ%&f%@fibgmﬁﬁiﬁ% ggeof

sui t abl qacisgchafst eheactive! siaposid fvall i nsEnenatedabk yhestabbboy| car banoyl |

tetrazolyl, arylsulfonylcarbanoyl or heteroaryl sul fonyl carhanoyl .. 25 As
used herei nprogéssesr hag ipdedius Blay B9 d@ﬁ@ﬂ?&l@g@ﬁefak%é‘,e’f‘t%QQB ?‘}é@“‘w

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 pro-
perties of a drug. By virtue of knowledge of pharmacodynamic processes
15 and drug metabolism in vivo, those of skill in this art, once a pharmaceu-
tically active compound is known, can design prodrugs of the compound

(see, e.g., Nogrady (1985) Medicinal Chemistry A Biochemical Approach,

Oxford University Press, New York, pages 388-392). For example,
succinyl-sulfathiazole is a prodrug of 4-amino-N-(2-thiazoyl)benzenesulfo-
20 namide (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
sulfo, phosphono, alkylsulfonylcarbamoyi, tetrazolyl,
arylsulfonylcarbamoyl or heteroarylsulfonylcarbamoyl.

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

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



and |. As used herein, pseudohalides are conpounds that behave
substantially simlar to halides. Such conpounds can be used in the sane
manner avdoor/emB®d in the same nmanner as halides (X-, in MT/@ROBSHF® WO

01/ 49685 PCT/ US00/ 35599 -31 a hal ogen, such as C or Br). Pseudohalides

i nclude, but are not limted to cyanide, cyanate, thiocyanate,

sel enocyanate and azide. As used herein, haloal kyl refers to a | ower al kyl
radical in which - one or nore of the hydrogen atons are replaced by hal ogen
including, but 5 not limted to, chlor@gethyl, trifluoromnethyl,

1-chl oro-2-fluoroethyl and the like. As used herein, alkyl nmeans an

al i phatic hydrocarbon group that is a straight or branched chain

preferably haMhlgeabauth hst©l d2BPar PESUdHAMABs ifclLbe, Blfiafe nbBt Ghfifddeth al kyl
groups are | ower al kyl groups which 10 are al kyls containing 1 to about 6

car bon at ongvianidehecysinaite,. thBpeyaaid, seleansyamaiie antkagidenore | ower al kyl
groups such as net hyl thyl or p are a tache fear . | kyl
Thathe The ai kyl A g efdine NaladiblTErv 8 & I PEn Atk fediel 0BG T Lt e
by one or Ny &F AIRE ofSthehafrogBHtatBAls él'é’fietp%i:éopby il Gy erf MicPRKiMg, bat Nyl ,
sul fo, sulfino, carbanoyl, 15 am no and i m no. npl ar?/ al kyl groups

i ncl ude reet mat lineiteg Ito, ph@pymethmﬁhﬁh@ﬁ%ﬂ@mw Hﬂhm{@o&f ustpethypeoganoi ¢
acid, et hangéul finic acid and ethane sulfonic acid. As used herein the
term | ower é\kl bes al kyl, al kenyl and al kynyl groups contai ni ng about 6

carbon atons or f@y\@%edlﬁerélﬁ allg® stk bR 2ABhdes HydPecaihitin GHoRipPehadlis
heteroaryl groups that contain 6 or fewer atonms in the ring. Lower alkyl,

| ower al keny Stralﬁldj'tl%vhfﬁnahﬁﬁ}'Wﬁ"‘r preferakdy bavinshabewkil e h&\ﬂaﬁQOm ess than
cbout, o oo Rl vl SLal! HaF RN e oL HATRRYR el G, "o e
| ower alfigenydre adfs Icoweaintd<Y il alpslit 6 @asborR atdhisURGHehdiBh N, Brah&ﬁ@crl means
an aliphatic hydrocarbon group
means that one or more lower alkyl groups such as methyl, ethyl or
propyl are attached to a linear alkyl chain. The alkyl group may be
unsubstituted or independently substituted by one or more groups, such
as, but not limited to: halo, carboxy, formyl, sulfo, sulfino, carbamoyl,
15 amino and imino. Exemplary alkyl groups include methyl, ethyl, propyl,
methanoic acid, ethanoic acid, propanoic acid, ethanesulfinic acid and
ethane sulfonic acid.
As used herein the term lower describes alkyl, alkenyl and alkynyl
groups containing about 6 carbon atoms or fewer. It is also used to
20 describe aryl groups or heteroaryl groups that contain 6 or fewer atoms in
the ring. Lower alkyl, 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 lower alkyl, lower alkenyl, and lower alkynyl portions.
25 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 lower alkyl or lower alkenyl



cont ai ni ng a carbon-carbon doubl e bond and whi ch nmay be straight or
branched chai ned having from about 2 to about 10 carbon atons in the

chai n. Preafoarrsegksal kenyl groups have 2 to about 4 carbon agicangsopasdohe
chai n. Branched neans that one or nore |ower alkyl or |ower alkenyl WO

01/ 49685 PCT/ US00/ 35599 -32 groups are attached to a |inear al kenyl chain.
The al kenyl group may be unsubstituted or independently substituted by one
or nore groups, such as halo, carboxy, fornyl, sulfo, sulfino, carbanoyl,
amno and imno. Exenplary al kenyl gromps include ethenyl, propenyl,

car boxyet henyl, 5 carboxypropenyl, sulfinoethenyl and sul fonoethenyl. As
used herein, alkynyl nmeans an aliphatic hydrocarbon group containing a

car bon- car bagopd Bhe aPfieNb el BRUnECARRAI b dion IIGBERTHaI DM NO

about 2 to carbon atons in the chaln. "‘Branched neans that one’ or nore
| ower al kyl unauketitdtedrorahkgpghdegmibysabatititdd bt baelednbre groupwauchl kynyl

chain. An exenpl ar | kynyl group.is ethynyl. As uysed herein, aryl neans
an aronmatic? @yé?’%’é”%’r fﬁff?‘f/ﬁcgﬁ‘lﬁq'cs“ﬁp r%&ﬁﬁlﬂiﬂr PAYNQ ARt ai ni ng
from3 to 1 fi ; t roups

i ncl ude, butE ngg}'%(}f allkigﬁng}{ gh tlo mé:%cﬁ%g{@ c'hﬁgog{%ﬁé'ne?r%ggzé{s%qﬂt ed
phenyl , 5~ sakshiyipropdn$l, |sedfindetheaphahy Isulfonoethatylt he-s-bs+i n is | ower

al kyl , hal ogen, or lower al koxy. Preferred aryl groups are |ower aryl
groups that cont &Snused hefean alkynyh means am aﬁﬁé*‘?‘?r\'@"ﬁ??@f@t"@r%‘fo‘%&s used

herein, the I | ; s is
generally uﬁggﬁ%ﬁg‘gggblgf??ﬁll(‘)?éy%?ﬁéﬁﬁ%{b?ﬁ@%ﬂ?g\xhﬁf@r@%Egmgqa e, ra20 as
used her ei nbedrkgHed haeing aloosa? Uvat @ dacssbatormbdn rthetdiadtin c Braachedne or

nore carbons; the chains may be straight or branched or include cyclic
portions or MRANShatonener g Invesialkylaprksivl of gl 9regPsAF® gr oups t hat

2[}; ‘r’]gfﬁbc- aftacHEGdoNENiRkAr afkynlyPRhYIN. ART StempRiry RN YobY Gb lethFRyibon
As used herein, aryl means an aromatic monocyclic or multicyclic
hydrocarbon ring system containing from 3 to 15 or 168 carbon atoms,
preferably from 5 to 10. Aryl groups include, but are not limited to
groups, such as phenyl, substituted phenyl,%, ubstituted
15 naphthyl, in which thgﬂs\ggmh?s lower alkyl, 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,
20 as used herein alkyl refers to saturated carbon chains that contain one or
more carbons; the chains may be straight or branched or include cyclic
portions or be cyclic. As used herein, alicyclic refers to aryl groups that
are cyclic.
As used herein, cycloalkyl refers to saturated cyclic carbon chains;
25 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.
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25 cycl oal kyenyl and cycl oal kynyl refer to cyclic carbon chains that

I ncl ude at |east one unsaturated double or triple bond, respectively. The
cyclic pQRiddiegsof the carbon chains may include one ring@iydy@sQy nore
fused rings. RECTIFIED SHEET (RULE 91) | SA/EP WD 01/ 49685 PCT/ US00/ 35599
-33 As used herein, cycloal kenyl nmeans a non-aronmatic nonocyclic or
multicyclic ring system contai ning a carbon-carbon double bond and having
about 3 to about 10 carbon atons. Exenplary nonocyclic cycloal kenyl rings
i ncl ude cycl opentenyl or cycl ohexenyl; 3eferred is 5 cycl ohexenyl. An
exenplary multicyclic cycloal kenyl ring is norbornylenyl. The cycl oal kenyl
group may be independently substituted by one or nore halo or alkyl. As

used herein, "halalkyd her@hecycloliterdy?WBsarid b )or-afiraatic iroMbeFdlic ene or
nore of the hydrogen atons are replaced by hal ogen including, but 10 not

limted to, rmkitlovohmnmgl systeirf cmmmwegrg/r:arbpmhaw do@iblgoperd apd and the
i ke. As usgd herejn hal oal i 5. a hal oal kyl

R
ot oup. As. ubauTrRoHt 3B FBRLE D serBrB et CEXP BRI POPERKEIS 15 RocokHe
in which R 'c§cﬁ>%l|myﬂd.rfg’sombmd@/by&bpaﬁvénylWrejﬁlamedymlﬂﬁfefahlsw.s or | ower

aryl and p is or As used herein al kyl an1nocarbony refers to
- C( O NHR5i ncwhiotiexeRryl.s Akrydxerg\eiaryahhkthycbceiy@d@ajkgnvlmm isl 'I'<y| or aryl,
Per ci nref eerberaigniy Jereianant eres dneY Reirspraspety PRyt EBHect e
fromal kyl gt &fe/br m&@—hélodorpélﬁgg:{am y lower alkyl or 4rr-yl; carboxam de"
refers to groups of fornula As used herein, "al koxycarbonyl" as
used herein refefs used be@iaR"haloalkyl” refers to a lower alkyl radical in which
one or more of the hydrogen atoms are replaced by halogen including, but
10 not limited to, chloromethyl, 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
15 R,CONH, in which R is selected from alkyl or aryl, preferably lower alkyl
or lower aryl and p is O or 1.
As used herein, "alkylaminocarbonyl” refers to -C{(O)NHR in which
R is hydrogen, alkyl, preferably lower alkyl or aryl, preferably lower aryl.
As used herein "dialkylaminocarbonyl” as used herein refers to
20 -C{O)NRR in which R and R are independently selected from alkyl or aryl,
preferably lower alkyl o}%; carboxamide” refers to groups of
formula NR'COR.
As used herein, "alkoxycarbonyl” as used herein refers to -C{O)OR
in which R is alkyl, preferably lower alkyl or aryl, preferably lower aryl.
25 As used herein, "alkoxy" and "thioalkoxy" refer to RO- and RS-, in
which R is alkyl, preferably lower alkyl or aryl, 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,.

RECTIFIED SHEET (RULE 91) ISA/EP



in which Ris alkyl, preferably |Iower alkyl or aryl, preferably |ower aryl.
25 As used herein, "al koxy" and "thioal koxy" refer to RO and RS-, in which

R is al kylwo qreégar ably | ower al kyl or aryl, preferably | owerrédoyhssofs used
herei n, "hal oal koxy" refers to RO in which Ris a haloal kyl group. As

used herein, "am nocarbonyl" refers to -C(O NH2. RECTIFIED SHEET (RULE 91)
| SA/ EP WO 01/ 49685 PCT/ US00/ 35599 -34 As used herein, "al kyl am nocar bonyl "
refers to -C(ONHR in which R is alkyl, preferably | ower alkyl or aryl,
preferably | ower aryl. As used herein, -3atkoxycarbonyl” refers to -C(O OR
in which Ris alkyl, preferably lower alkyl. s tM~cL 5 As used herein,
cycl oal kyl refers to-sate a cyclic carbon chains; cycloal kyenyl and

cycl oal kynyl ref a5 hged netdin, cancbmmmaﬂsormatrefmItude(oaNHlﬁemswm
unsaturated triple bond The’ cycli ortions of the carbon chains my

i ncl ude oneerSrﬁjk‘dv wmr@blvmow\eerfalkéﬁorr angspre&grwudowarw al kyl enedi oxy

dosori bed. A repfacusa notsih o tispvsarbyhifc dptety HoBIaR BiflBBd oo i o

whi ch one 05|kk;,q)t‘5}eqératﬂw|&)g§ggn<y|atorrs S repl aced by a simlar behaving
atom or group of atoms such a S, N, NH, gbpl ary repl acerrent

al ky: EnFBI oxy gr éspused bergmenusclomlg(l seferrartarsﬁtwedmglnceﬁetqugb
-S- dith d
her 2| ny het EYB'Q%VGPS(L@C’ cj?%‘?rxf'vr i%f&fz"m%fb? §§8'nsr ?fﬁ’é 'g%@%muisﬁ

which one opt (BYs dife hRSateRatRANIAIOBoNdD TRE dyiclie porEibARofi theadbohep! aced
by an el enent(s) other than carbon, for exanple nitrogen, oxygen or

sul fur. Pr ecbamedneyoncl@dgrmmsmgmwﬂ asrieope fused finged rings 20 and
oL uds 1 om b0, e dPraRS ol BFRREE By BB By P Bl R

10 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 ethylene-
bis(sulfandiyl}. Alkylenethioxyoxy is —S-alkyl-O— , —O-alkyl-S— and

15 alkylenedithioxy is —S-alkyl-S—.

As used herein, heteroaryl means an aromatic monocyclic or fused
ring system in which one or more of the carbon atoms in the ring system
is(are) replaced by an element(s) other than carbon, for example nitrogen,
oxygen or sulfur. Preferred cyclic groups contain one or two fused rings

20 and include from about 3 to about 7 members in each ring. Similar to
"aryl groups”, the heteroaryl groups may be unsubstituted or substituted
by one or more substituents. Exemplary heteroaryl groups include
pyrazinyl, pyrazolyl, tetrazolyl, furanyi, (2- or 3-)thienyl, (2-,3- or 4-
)pyridyl, imidazoyl, pyrimidinyl, isoxazolyl, thiazolyl, isothiazolyl,

25 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 include methoxy- and ethoxycarbonyl.
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by one or nore substituents. Exenplary heteroaryl groups include

pyrazinyl, pyrazolyl, tetrazolyl, furanyl, (2- or 3-)thienyl, (2-,3- or 4-
) pyridyl , wiguid@gsay! , pyrimdinyl, isoxazolyl, thiazolyl, igaitdoszsdoy!, 25
qui nolinyl, indolyl, isoquinolinyl, oxazolyl and 1,2, 4-oxadi azolyl.
Preferred heteroaryl groups include 5 to 6-nenbered nitrogen-containing
rings, such as pyrmdinyl. As used herein, alkoxycarbonyl neans an

al kyl -O-CO group. Exenplary al koxycarbonyl groups include nethoxy- and

et hoxycarbonyl . RECTI FI ED SHEET (RULE @k | SA/ EP WD 01/ 49685

PCT/ USO0/ 35599 -35 As used herein, carbanoyl neans -CONH2. As with al
groups described herein, these groups may be unsubstituted or substituted.

Substituted b | Y3, ' d Y3
o " ndependent | 4 puged HErURCRA B0 SERSSE ORI with Wl ofGud€, KU
car boxy (| owelesetibyd hereiar hbayd grylips nizst bé uirgtibstivwetedadksthBstituted.

car boxy(carhoxy substituted | ower al kyl), carboxy( hédrgx _Subst i tus ed
| ower al kyl Pubstityied, carbagd inelugdgs drpips sgichoaerC NR/yV}{ in yehishnbyR0d ower

| kyl), | k . | d
ko) 2l kqurgrnamb {4y raliadd A KyaneRbRUPA kAL LRI LUt ed.
when one&of hgteraathikyl, icairbaxpdower awsi), dladtbxy (8 9r Hubstitated v hikia ed

| ower al kyl), carbanmoyl (I ower _al k%l ), al koxycarbonyl (1 ower al kyl) or
al koxycar boRgrRaicadigpdt substitytedipwenplikvll) canbexy (hydsexesubstitutednd Y3 i s

hydr ogen or ref f [ . | n | v _hydrogen,
alykyl,g cyanbﬂéﬁé'}kyﬁr %ﬁ;ﬁ)5)?\&le?%rgtaé%gsa%qE%ﬁe@@&y%ﬂgg@?ﬁO&gﬂ;aﬁ%yﬁ(l)ow 5
car boxy (ary hlksiib sk dxeyicz@bbaweio vidiatkyl) arcalRaxpeardyhyl (ang subktiited As used
herein, any correspondi ng N (4-hal o-3-neth I2 5-isox- azol yld) ,

N (4- hal o- 5lavenglkyl. ipsexised| thap oy P@,ezlﬂfdé(/rr@f‘ﬁy‘fa- naysbx ayer9ogn and

4- hal 04 3- -3 OF - - 3- -B- | l vl 4, 5-
fji met hy?-ésﬁ}'l(;éﬁagﬁ?ﬁﬁ)%ﬁéﬁ#vwa% '?v%ré §X£@+®re gfa érgn%/%arggggg%ﬂﬁgul?ﬂ}% g] Are
20 is the shwenslkyhe caebaaoyliiover alkyl), alkoxycarbonyl(lower alkyl) or

alkoxycarbonyl{ary! substituted lower alkyl) then the other of Y? and Y3 is

hydrogen or alkyl. Preferred for Y? and Y2 are independently hydrogen,
alkyl, cyano(lower alkyl), , heteroaralkyl, carboxy({lower alkyl},

15 carboxy(aryl substituted lower alkyl) and carbamoyl{lower alkyl).

As used herein, 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 thereof refers to compounds in which Ar?

20 is the same as the compoundﬁfggé'#egé%fy{%ét 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,
%&o@s or Br.

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

11:942-944).
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-sp-ec~~et forth, but Ar' is N (4-halo-3- nethyl-5-isoxazolyl),

N- (4- hal o- 5- net hyl - 3-i soxazol yl ), N-(3,4-dinethyl-5- isoxazolyl),

N (4- hal ov@ometeBy | - 3- i soxazol yl ), N-(4-hal o-3-net hyl -5 | sSPRT/DSONISF99 or

N- (4, 5-di net hyl - 3-i soxazolyl) in which halo is any halide, G7 or Br. 25 As
used herein, the abbreviations for any protective groups, amno acids and
ot her conpounds, are, unless indicated otherwise, in accord wth their
comon usage, recogni zed abbreviations, or the |UPAC-1UB Conm ssion on

Bi ochemni cal Nonencl ature (see, (1972) BB6ehem 11:942-944). RECTIFI ED
SHEET (RULE 91) | SA/EP WD 01/ 49685 PCT/ US00/ 35599 -36 A. Conpounds for use
I n treating endothelin-nedi ated di seases Conpounds, conpositions and

met hods f or At r eaCiongpaunsds foal use imadatihgentictheliesnediategl diseasesrpounds of
formula | are provided. |n particular, the conpounds provided herein are
aryl - subst i t ut edCORMRANNDS, OMPPHPNS ok Metheds fopHEANg andoshahfdes,

where the %di&%@é’c@ﬁ%@gﬁ{:éiﬂ@thePc?%gpPRBs %?%?M’Bgé IS b gf’ovialé&f qRably

tetra- or pentasu artic Yy preferre nam aes are

N-i soxazol ypattitubmhehe corhpomads proddeditasreinmareharyi-subptintedithienyst i t ut ed
with an aryl group which has only one or two hydrogen substituents. If the

aryl grodp furangl, tmtrrelylies pheavkstifonarpidese vulrgre the aryherowristeta- t he 1,
2, 4 d 6 it f it | : | ,
such as nabant o RexetiRsBieh, ploferaol Bl ot Wiiptlibayedifed, PP & B 0UP

hal i de pseupghidulaity peaidrey Safamartiies dret Ndsaxadolgrbidphenesslisdma-ut ed at
the 2, 4 and 6 positions with nonpol ar groups,. such as al kyl groups, nore
i

speci fi cal | pides Weaigin Heotijepheneds sHesBiufed grishan arvheEe s ANIghJeas a- or
e The 1 rRalyeSie of Rt A ARRH Soue ReRte, IHRAR) 8B 80" 70 S The
fifth a1@ol estrayuepituted; it prefeysiipiyisubatinitedyat the 1, 2, 4 and 6 positions

and one of these substituents will be a polar group, such as hydroxyl,

acetoxy, carboxyl, sulfonyl, acyl, heteroaryl, oxime, halide pseudohalide

and carboxamide. If the aryl group is substituted at the 2, 4 and 6

positions with nonpolar groups, such as alkyl groups, more specifically

15 methyl groups, then the aryl group is preferably penta- or hexasub-
stituted. In pentasubstituted aryl groups, the fourth substituent is the
linkage to the th(igoghene, furan, pyrrole or benzene ring, and the fifth

. . bl
substituent lSo

&b 0y ] ) )

carboxyl, sulfayk acyl, heteroaryl, oxime, halide, pseudohalide and

%(.polar group, such as hydroxyl, acetoxy,

20 carboxamide.

The compounds described herein exhibjt good bioavailability,
. o . ‘tDMV'Qh?_Ah'i‘? . L.
relatively long in vivo half-life, good telerablility ahd good efficacy in in

vivo animal models and other suitable models.
In embodiments described in detail herein, Ar' is a 3- or 5-

25 isoxazolyl and the sulfonamides have formula lII:

30
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substituent is AV, carboxyl,
pseudohal i de and 20 carboxam de.
good bi oav@ni/adesiity,
ffind good efficacy in in
enbodi nents described in detail

t he sul fonam des have formula I11:

s vyl,

acyl, heteroaryl, oxine, halide,
The conpounds descri bed herein exhibit.

relatively long in vivo half-Iife, PgDoSowasb®f abldi y
vi vo ani nal

nodel s and ot her suitable nodels. In
herein, Art is a 3- or 5- 25 isoxazolyl and
30 RECTI FI ED SHEET (RULE 91) | SA/EP WD

01/ 49685 PCT/ US00/ 35599

-37 Rz R RR O CCN3-N R3 SO NHR SO2NH

RSRS 9 R4 XMYL"(R)b RA X MY /(R9)B7R8 Y2 R6 $ 2-t'

6 RYR~R7)a

(R7a (RO)b 'RO)b R5Y REREY RE3YI 23YZR~R"lI M(R)a M(R7)a
RARROr RARRIL
R2 RZ
1
R \\5\1 R'— 70
!/ .
R’ ° N
3
SO;‘NHR5 R O—NH
R4 / \ M b 9)b
X Sy R
Y? )\
|
(R",
(RY), (RY),
R® Y. R° R’ y' _R®
~ N
R’ | \YC R® | \Y(Z
M7 YR, M7 YR,
) /\ R® R or \ /\ R® R
R Nso-nH L RSN Sso-nn L
2 \(S/RZ 2 WRZ
O-N N-O

10

or pharmaceutically acceptable derivatives thereof, in which 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, alkylsulfinyl,
alkylsulfonyl, aryloxy, arylamino, arylthio, arylsulfinyl, arylsulfonyl,
haloalkyl, haloaryl, alkoxycarbonyl, alkylcarbonyl, aminocarbonyl,
arylcarbonyl, formyl, substituted or unsubstituted amido, and 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,



XS®2 NHR X S02NR / 2\ z ONNOor pharmaceutically acceptable
derivatives thereof, in which RL and R2 are either (i), (ii) or (iii) as
foll ows: WoOPI/Bbsand R2 are each independently sel ected frpar/HSo0#299 NO2,
hal i de, pseudohal i de, al kyl, al kenyl, al kynyl, aryl, arylalkyl, heteroaryl,
5 al koxy, al kyl am no, al kylthio,, al kyl oxy, hal oal kyl, al kyl sul finyl,

al kyl sul fonyl, aryloxy, arylam no, arylthio, arylsulfinyl, arylsulfonyl,
hal oal kyl , hal oaryl, al koxycarbonyl, al kyl carbonyl, am nocarbonyl,

aryl carbonyl, fornyl, substituted or uns3gstituted am do, and substituted
or unsubstituted ureido, in which the alkyl, al kenyl and al kynyl portions
10 contain from21 up to about 14 carbon atons and are either straight or

branched chai ns qfi) RY @nldCR? estkthbe fériny - (G1e)) -, aisereoniaBniof 608%,about 4 to
about 16 carbons, except that R2 is not halide or pseudohalide; or, WO

01/ 49685 PCT/ Usodiig#boand R3gogether formnt 3RbutastienyldrCHer GH:-CldroGH:); where n

is 3 to 6; v (gl f | | (-CH=CHCH-=
Gy ot s e M, R BV LR HO G ISR Gy -
o (SRR RN MO ¢ RO,

(C):H(Z cHa) o ((@ﬁz)n‘@m&mﬁ@ﬁmé( Ho ,(OH'QK@TF)Q‘E%@?))Q(@%C%HMe{e n its ,
-2, in [ hy ar ach i enden 0 e .to 3
where wis o GrAETPReE GAEPEMICHIE BTE, ceralbr aCrafsBe PR st o
preferably 1o-2aid which f, sSndFf ard egéti hiedepdridenty @rd 8 heretérabhy 0aov®j ch 10
they are attached, forma 3 to 16 nenbered unsubstituted or substituted

cyclic or heveewscis ©, Nh@r (pel.cwbBreing is @ito &, rrbrrpbly Qrieubsiioret ed or
cubst 1o UEANEE: B BFHE S P RSB e O,
(CH2) Z; 10 they are attached, form a 3 to 16 membered unsubstituted or substituted
cyclic or heterocyclic ring, preferably a 5 or 6 membered unsubstituted or
substituted cyclic or heterocyclic ring, more preferably a 6 membered
unsubstituted or substituted heterocyclic ring; M is preferably -C(Y)-W- or
(CH,),

15 R® and R* are independently selected from among hydrogen, halo,
cyano, cyanoalkyl, C(O)R*!, alkyl, alkenyl, cycloalkyl and aryl, or together
form alkylene or alkenylene, where R*' is alkyl, aryl, heteroaryl, aralkyl,
heteroaralkyl, cycloalkyl, alkylamino, dialkylamino, arylamino, diarylamino,
alkylsulfonylamino, arylsulfonylamino, alkylsulfonylalkylamino,

20 alkylsulfonylarylamino, arylsulfonylalkylamino or arylsulfonylarylamino;

Y' and Y2 are each independently carbon or nitrogen; a and b are
each independently O or 1;

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

25 (i) R® RS R’, R® and R® are each independently selected from
among H, OH, NHR®8, CONR®*¥R** , NO,, cyano, halide, pseudohalide,
alkyl, alkenyl, alkynyl, aryl, arylalkyl, heteroaryl, alkoxy, alkylamino,
alkylthio, haloalkyl, alkylsulfinyl, alkylsulfonyl, alkoxycarbonyl,

alkylcarbonyl, alkenylthio, alkenylamino, alkenyloxy, alkenylsulfinyl,



15 R3 and R4 are independently selected from anong hydrogen, hal o, cyano,
cyanoal kyl, C(O R41, al kyl, al kenyl, cycloal kyl and aryl, or together form

al kyl ene aip @ldsenyl ene, where R41 is al kyl, aryl, heteroarBdT/U@r),ggégyl
het er oar al kyl , cycl oal kyl, al kyl am no, di aI kyl am no, aryl am no,

di aryl am no, al kyl sul fonyl am no, aryl sul fonyl am no,

al kyl sul fonyl al kyl am no, 20 al kyl sul fonyl aryl am no, aryl sul fonyl al kyl am no
or arylsulfonylarylamno; Y1 and Y2 are each independently carbon or
nitrogen; a and b are each independentlzg-0 or 1; R5, R6, R7, R8 and R9 are
each independently selected from (i) or (ii) as follows: 25 (i) R5, RS,

R7, R8 and RO are each independently selected from anong H, OH NHR3S,

CONR38R39 , 4 Qﬁde%arE&%HdQMbh%caerhyl ’al IEﬁﬂHJ)car%'oh){/PW

aryl, aryl al ky et eroaryl al koxy, al kyl am no, hi o, hal oal yI,
al kyl sul fi n;arnmabagbosrml.f taiw anainamaybanybalityl, wbkqxxcammnwwl carkenyl.t hi o,

21 kenyl ol f SAFRORGIRUFEP ROV Bl AR BBHIR S U ISy FRRP LR SN |
am nocar bonyglerd @iy, %%?Wlhﬂ%l&&&wkox@q%}wyamwft%é'tox ankeyy! .

car boxyal kyl', carboxyal kenyl", sul f onyl am noal kyl, ‘cyanoal kyl , acetyl
acet oxyal5kyI(hydimdaw:xlkakwlforrﬂ‘ylksmﬁahkbxlylormdr aryab lagids, (hmcusesypil koxy, 5

ol ycos: dee. Efvx%iﬁé% s S”'afp%% sl EN, crap kbl Ul Aty = {eriah bl

(CH2) xNH- | oye !}n‘mowe.( éhi%) Sae &SI(S?NPr alp-, AL dra@RBhfic Ming AGEda 2

primary or sec6r’f ry am hexdse or ribose, -S(0)2NH2,
hydr oxy, al lpomyaryablksenymaidrwmh;dea@@mmtgcla he@@hﬁ)@t@tbﬂ&e +9S(0),NH,,

&8)4(2&%5 2‘%’9#42%';@% a%»wl %\ég%') E}Cﬁé %M@'k b egc%?@&‘}(%b‘yvm
S0 O STy 38, G gy
i ndependent IG(O3 €249t (D), (Cirh) [§ds, o@éﬂN OR3B)(CHZ) ,CH3, —C(O)C(O)(CH,),CHj,
—(CH,),N(CH,),, S{0),NHR®, 0OS(0),NR*R?®, alkylaryl, alkylheteroaryl,
C(O)NHR®, —(CH,),OH, and —C{O)N(H)N(H)R®°;
where R and R are each independently selected from hydrogen,
15 alkyl, alkenyl, alkynyl, aryl, haloalkyl, alkylaryl, heterocyclyl, arylalkyl,
arylalkoxy, alkoxy, aryloxy, cycloalkyl, cycloalkenyl and cycloalkynyl, and
aée each prefera%selected from hydrogen, lower alkyl, lower alkoxy and

d y are each independently O to 14; and R® is a

Zlgs ni;lé)m such as hydrogen, lower alkyl, lower alkoxy or heteroaryl; or
20 (ii) at least two of R%, R%, R’, R® and R®, which substitute adjacent

carbons on the ring, together form alkylenedioxy, alkylenethioxyoxy or
alkylenedithioxy (i.e. —O0-(CH,),-O-, —S-(CH,},-0O-, —S-(CH,),-S-, where n
is 1 to 4, preferably 1 or 2) which is unsubstituted or substituted by
replacing one or more hydrogens with halide, lower alkyl, lower alkoxy or
25 halo lower alkyl, and the others of R%, RS, R?, R® and R?® are selected as in
(i); and
X is -C(R%® =C(R%-, S, O or NR"?, where R'! is hydrogen or contains
up to about 30 carbon atoms, preferably 1 to 10, more preferably 1 to 6
and is selected from hydrogen, aikyl, alkenyl, alkynyl, aryl, alkylaryl,
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15 al kyl, al kenyl, al kynyl, aryl, hal oal kyl, alkylaryl, heterocyclyl,
aryl al kyl, aryl al koxy, al koxy, aryloxy, cycloal kyl, cycl oal kenyl and

cycl oal kywgb1/4®mesl are each preferably sel ected from hydr pgpwsod/3seer al kyl ,
| ower al koxy and dO& d d -le~erl~afrtra+ , x d y are each independently
0O to 14; and R50 is a eflt such as hydrogen, |ower alkyl, |ower alkoxy or
heteroaryl; or 20 (ii) at least two of R5, R6, R7, R8 and RO, which
substitute adjacent carbons on the ring, together form al kyl enedi oxy,

al kyl enet hi oxyoxy or al kyl enedi thioxy (jg€. -O(CH),-O, -S(CH)n-O,
-S-(CH2),-S-, wheren is 1to 4, preferé%ly 1 or 2) which is unsubstituted
or substituted by replacing one or nore hydrogens with halide, |ower

i A e o I e i

where R' i s QDIRBYGHd B(OF R h RhicHm §90aBoRt® iammb?@ﬁ, ak9Nealkérygf erably 1
to 10, nore preferably 1 to 6 and is selected from hydrogen, alkyl,

al kenyl , al ¥yl ari ?lkylaiybahe;ier,oqszedym eratkyisaEoxrRUE¥CIgalkyl.SA EP WO
01/ 49685 P 99 - g |yl | kvl . & | oal kyl ,
cycl oal ken?ﬁyg(@%g%ao‘g\ﬁkoinwcﬁgalg?éﬂ?lkﬁy%rﬁ %1(5 r%é{sqbﬁ%me?ﬁéﬁariegyg_ (2)? R)1/5 IS

hydr ogen§ alskipktititel§enith, on@bkymore, subbstituentkpheh ¥bleched @i Idehilyar al kyl ,
aral koxy, cycloal kyl , cycl oal kenyl or cycloal kynyl; R11 and R15 are
unsubst i t ut dePrerZ,.avBich agsiefinediharein ineludrs bydinges, alidei psrudahaliden

selected in n i fi her.ei n . ingl rogen,
hal i de, pse% a?;&%&y a(]il{inw éiéyﬁg&%hyglse‘(ngﬁﬁ ?agf’kﬁ@la?y gB@I%é%g)?ﬁd% acigds,
primary and assidesdarylycaBidées hekb by, atiso #8S allgxgs eskyihebersasyl, al kyl aryl ,
al kyl heteroaryl, heterocyclyl, aral kyl, aral koxy, cycloal kyl, cycl oal kenyl,
cyc {Aﬁ_al kyny!h,et%]Q,CYCh)glr anlkyd( eyadiexy ey epriy|, @t%mlb?nw@@y Ikyapyl, @(rb)z glRé6
1N 1 C [ 1 Fey 6 ; % ;
R16 is ﬁ%r%’n?@ﬁwﬁéi &eny:@,@’aﬁ E&%ﬁ@%r’%&aﬁ@%@ryl : h'gﬁg} %@I&

aral kyl, NHOH, NR'?R"®, NO,, N5, OR'6, R"™?NCOR'® and CONR'?R'%; R'® is

Iyl ,

hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylaryl, heterocyclyl, aralkyl,
aralkoxy, cycloalkyl, cycloalkenyl, cycloalkynyl, chloride, NHR®®, alkylaryl,
alkylheteroaryl or —(CH,),OH; R®° is a substituent such as hydrogen,

15 lower alkyl, lower alkoxy or heteroaryl; x is O to 14; R'?, which is
selected independently from R'" and Z, is selected from hydrogen, alkyl,
alkenyl, alkynyl, aryl, alkylaryl, heterocyclyl, aralkyl, aralkoxy, cyclbalkyl,
cycloalkenyl, cycloalkynyl, C{O)R" and S(O),R"” in which n is 0-2; R" is
hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylaryl, heterocyclyl, aralkyl,

20 aralkoxy, cycloalkyl, cycloalkenyl or cycloalkynyl; R'? and R'® may
together form alkylene; each of R'!, R'?, R'"® and R'® may be further
substituted with the any of the appropriate groups of those set forth for
Z.

In all embodiments herein, X is preferably S or -C(R®) =C(R*-, more

25 preferably S or -CH=CH-, most preferably S.

In one embodiment, M is preferably -C(Y)-W- and the compounds

for use in the compositions and methods provided herein have formula IV:

30



aral koxy, cycloal kyl, cycl oal kenyl, cycl oal kynyl, chloride, NHR50,

al kyl aryl, alkylheteroaryl or -(CH2)xOH, R50 is a substituent such as

hydr ogenwabrkweer al kyl, | ower al koxy or heteroaryl; x iBCOUB@/35499 R12,
which is selected independently fromRl1 and Z, is selected from hydrogen,
al kyl, al kenyl, alkynyl, aryl, alkylaryl, heterocyclyl, aralkyl, aral koxy,
cycl oal kyl, cycl oal kenyl, cycl oal kynyl, C(OR1l7 and S(OnR17 in which nis
0-2; R17 is hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylaryl,

het erocycl yl, aral kyl, 20 aral koxy, cyclgal kyl, cycl oal kenyl or
cycl oal kynyl; R12 and R16 may together form al kyl ene; each of Rl11l, R12,
R15 and R16 nay be further substituted with the any of the appropriate
groups of those set forth for Z.,In all enbodinents herein, Xis
preferably S or -C(R3) =C(R4)- re 25 preferably S or -@G4 = CH, nost
preferably S. In one enbodingent,IMis preferably -C(Y)-W and the conpounds
for use in the conpositionk ﬁaqhods provi ded hereR ornmula IV:

30 WO 01/49685 PCT/US00/35599 417 -2 R RNR / 0 O3\N /R S®2NHR 3
SONH NHRRs 5 R4 X WY~ ( R4XWY(Ra)bY8I26Y 5RYRRYR

(R7)a (Rf)a a R SO;NH SO-Nf1
“/z—gy i /Z—_Sy
R x W r\

R°® \I(
7
R, ®),
R
) (11)1; ] (Rg)b
R l Y\\rR R° Y%/Re
woSNAYS e
R (R )a W 7 \(R7)
8 3 a
R R LR
Y
y / A\ R, o\ Y R,
X" "SO;NH R R
X _
_ . \
O-N N-G

or pharmaceutically acceptable derivatives thereof, where R'-R®, X, Y, W,
Y', Y2, a and b are as defined above.

In these embodiments, the compounds preferably are of formula |V,
where X is S or -CH=CH-, preferably S; R is halo or lower alkyl; R? is

5 lower alkyl; R® and R* are each hydrogen; R® is lower alkyl or

—(CH,),C{0)(CH,),CHg; R® is lower alkyl, —(CH,),C(O)(CH,),CHa, or
heteroaryl; R? is hydrogen, hydroxy, alkoxy, lower alkyl, S(0O),NHR®® and
0S(0),NR¥R3?;

where R®® and R* are each independently selected from hydrogen,

10 alkyl, alkenyl, alkynyl, aryl, haloalkyl, alkylaryl, heterocyclyl, arylalkyl,

arylalkoxy, alkoxy, aryloxy, cycloalkyl, cycloalkenyl and cycloalkynyl, and



(R)b (RA)b RS Y\ / RRREYRG Y, z WaVY2R3WRa(R)aRRRRKR &\ ,
or 4 YRL RXS®2 NHR2 RXS® NHR 2 ON\ N-O or pharmaceutically
accept abl tives thereof, where R1-R9, X Y, db are
as define dj(@%‘\k}ae@ In these errbodl ments, the corrpounds pr efpeﬁ%ﬁoj@/més?g of
formula IV, where Xis Sor -CH=CH, preferably S; RL is halo or |ower
alkyl; R2is 5 lower alkyl; R3 and R4 are each hydrogen; R5 is |ower alkyl
or -(CH2)),C(O(CH2)YCH3; R6 is lower alkyl, -(CH2)XC(O (CH2) YCH3, or
heteroaryl; R7 is hydrogen, hydroxy, allgexy, |ower alkyl, S(O 2NHR50 and
OS(0) 2NR38R39; where R38 and R39 are each independently selected from

hydr ogen, 10 aIkyI al kenyl , al kynyl, aryl, hal oal kyl, alkylaryl,

heterocycl yl .‘: ’i”elr%a {é%ﬁga{%ﬁ% gybﬂﬁe&"’\é@ﬁ?ﬁg&) %@h{gfﬂa xyand

cycl oal kenyjlr,
/ ryogﬁmaad:lovv&ierﬁdridplntlyl Owor14y &ok R°%isd ~OQ

Pr

oy

preferably. €
ot71~j1' ~ lewef ; X ~y are each independently to 14; and R50 is
hydr ogen, IbMéFO%"kJPqucﬁUéY' o wekplkoxynek BetPalYll v and RS are sel ected

rom L) o 1) ipd S B DT Bl 2T, O
pseudohaki de, hygyoxy# feydD; and R® is CONR3®R®®, CN, heteroaryl, alkylsulfonyl,
(CH,),C{0)(CH,),CHj,, alkyl, halide, pseudohalide, hydroxyalkyl,
C(O){CH,),S(0Q),(CH,),CH; or C{ =N-OR?)(CH,),CH;; or
(ii) Y and R® together with the atoms to which they are
attached, form a 3 to 16 membered unsubstituted or substituted cyclic or
10 heterocyclic ring, preferably a 5 or 6 membered unsubstituted or
substituted cyclic or heterocyclic ring, more preferably a 6 membered
unsubstituted or substituted heterocyclic ring, preferably Y and R®
together form -CO-N= or -CO-C(CN) =
R?is H; Y' and Y? are each independently carbon or nitrogen; a is 1
16 if Y?is carbon; a is O if Y2 is nitrogen; b is 1 if Y' is carbon; b is O if Y' is
nitrogen; and W is NH.
In particularly preferred embodiments, the compounds of formula IV

are 2-substituted-3-sulfonamides that have formula V:

20 R*
R’ N
v N
o)
3
NH
25 SOZ—
R,
30 "R
7
(R),

and pharmaceutically acceptable derivatives thereof, where X is S or -
35 CH=CH-, preferably S; R’ is halo or lower alkyl; R? is lower alkyl; R® and

RECTIFIED SHEET (RULE 91) ISA/EP



C(O (CH2) XS(0O) 2(CH2) YCH3 or C(=N-OR 38)(CH2) YCH3; or (ii) Y and R8 together
with the atons to which they are attached, forma 3 to 16 nenbered

unsubst i twoet4wss substituted cyclic or 10 heterocyclic rpayuSgyvist®r ably a
5 or 6 menbered unsubstituted or substituted cyclic or heterocyclic ring,
nore preferably a 6 nenbered wunsubstituted or substituted heterocyclic
ring, preferably Y and R8 together form-CON=or -COC(CN = RO is H

Y' and Y2 are each independently carbon or nitrogen; ais 1 15 if Y2 is
carbon; ais O if Y2 is nitrogen; b is-#3if Y is carbon; bis 0if Y is
nitrogen; and Wis NH. In particularly preferred enbodi nents, the conpounds
of formula |V are 2-substituted-3-sul fonam des that have fornmula V: 20 RZ
R N O R BbaremachshgirogenxRivisrigwerplky ox 2{CH,R30(®HCH,REHL BPia  and

ohar TRt Gy RSP, OIS 8 MBS B SR o

= oS R 8 e SRS QAR AT RIRRaeS, 3 are

al kyl, - (CH2) X( @f(@bl};):’\ge@;m Rﬁ%/aﬂeeemma‘rqapgenﬂ'entlg sejelrtedeinom hydhogen,
Y el b S S T ST B Y
arylalkoxy, alkoxy, aryloxy, cycloalkyl, cycloalkenyl and cycloalkynyl, and
are each preferably selected from hydrogen, lower alkyl, lower alkoxy and
M ﬁand y are each independently O to 14; and R% is
hydrogen, lower alkyl, lower alkoxy or heteroaryl;

10 Y and R® are selected from (i) or (ii) as follows:

(i) Y is O; and R® is CONR*¥R®*, CN, heteroaryl, alkylsuifonyl,
(CH,),C(O}CH,),CHj,, alkyl, halide, pseudohalide, hydroxyalkyl,
C(O)}(CH,),S(0),(CH,)},CH, or C(=N-OR%)(CH,),CH;; or

(i) Y and R® together with the atoms to which they are

15 attached, form a 3 to 16 membered unsubstituted or substituted cyclic or
heterocyclic ring, preferably a 5 or 6 membered unsubstituted or
substituted cyclic or heterocyclic ring, more preferably a 6 membered
unsubstituted or substituted heterocyclic ring, preferably Y and R®
together form -CO-N = or -CO-C(CN) =;

20 R%is H; Y' and Y? are each independently carbon or nitrogen; a is 1
if Y? is carbon; a is O if Y2 is nitrogen; bis 1 if Y' is carbon; bis O if Y'is
nitrogen; and W is NH.

In more preferred embodiments, the compounds are of formula V,
where R' is halide or lower alkyl; preferably Cl or Me; more preferably Me.

25 In these embodiments, R? is lower alkyl, preferably Me; and R® and R“' are
each H.

In embodiments described in detail herein, the compounds are of

formula V, where R® is Me or acetyl, preferably Me; R® is Me, acetyl or 2-

RECTIFIED SHEET (RULE 91) ISA/EP



5 al kyl, al kenyl, al kynyl, aryl, hal oal kyl, alkylaryl, heterocyclyl,
aryl al kyl, aryl al koxy, al koxy, aryloxy, cycloal kyl, cycl oal kenyl and

cycl oal kywgb1/4®mesl are each preferably sel ected from hydr pgpwsod/3seer al kyl ,
| ower al koxy and #al eal and y are each independently 0 to 14; and R50 is
hydr ogen, |ower alkyl, |ower al koxy or heteroaryl; 10 Y and R8 are sel ected
from(i) or (ii) as follows: WY is O; and R8 is CONR38R39, CN, heteroaryl,
al kyl sul fonyl, (CH2), PO (CH2) YCH3, al kyl, halide, pseudohali de,

hydroxyal kyl, C(O) (CH2) XS(0) 2( CH2) YCH3 . C(=N-OR 38) (CH2) YCH3; or (ii) Y
and R8 together with the atonms to which they are 15 attached, forma 3 to
16 nenbered unsubstituted or substituted cyclic or heterocyclic ring,
preferably nsu i e b Ut LE or

het erocycl i %x%lzﬁr?]fl pﬂmggg’;' ?Aérlalﬁl 3‘/%3%1' @h’é gggzgc'i\ﬁélﬁfg% §t?gbﬁ§bgp
substituted Hiyenr@x\p@y(SCDg\IW(ng:hI@rrcﬁBeﬁamw Brisaxadz&%1), ogierakely Horm - CO-N =
or -COC(CN) =; 20 Y' and Y2 are ?ach i nde endent hy car hon or
nitrogen; ais 1Yﬁf‘dﬁ 1"”‘53 %%i%’%%’ fram &) gr (i), wrefegably; fregeh): as fallowss v
is carbon; b is Q |§§) a'Hotﬁg’%f@ O)”@q %@S'éHN"b((bWHDC?\Lpr ef erred

enbodi nents, the l2orrpounds are of wher e alide or |ower

al kyl ; pigef e«ﬂ(@k)Ny/l\/IGI)(GHI2 MB;U) nsoelvw ef-exapdly!, &0 - |32>5>rd)p1ylt segm@rmnwi ment s,
R2 is | ower @/ pref erab ; and R3 and R4 abrE Ine ogimants
descri bed i i ’é)iMehQK@?NM%hQ(UWﬁMeaW dt(OEdy I’th’pYM% &NRE is Me

or acetyl, %ref erably Me; R6 is Me, acetyl or 2- RECTIFIED SHEET ( RULE 91)
| SA/ EP WO 0O f49685 PCT/ US00/ 35599 -44 oxazolyl, preferably Me; R is H,

Me, OSO2NMe2, OCHE)- cycY fapddﬁ/togethgdfmy -80-N= or -CO-C(CN) =;

SO02NH- ( 4- chl or o- 3 STEt hyl - soxazolyl), preferably H Y and R8 are sel ected
from (i) or (ii), ﬂ?é’ﬂeyalﬂnﬁ{ Yr 8rs eRgh "&EE emgf/carppp O NILrogenand R8 i s

(O CH2 P B fh A MearbGN; a is 1 if Y2 is carbon; a is O if Y2 is nitrogen; b is 1 if
Y'is carbon; b is O if Y' is nitrogen; and W is NH.
Thus, in preferred embodiments, the compounds are of formula V,
where X is S; R' is Cl or Me, preferably Me; R? is Me; R®, R* and R® are
H: Y is O;: W is NH; and Y'! and Y? are each carbon. In these

15 embodiments, the compounds are thiophene sulfonamides that have the

formula Vi:
Me
1
20 A \\5\l
0]
SO;NH
5
/ A\ Ho R
25 s N
0]
RB RG
R7

30
or pharmaceutically acceptable derivatives thereof, where R' is Cl or Me,

preferably Me; R® is Me or acetyl, preferably Me; R® is Me, acetyl or 2-
oxazolyl, preferably Me; R’ is H, Me, 0SO,NMe,, OCH,-cyclopropyl,
hydroxy or SO,NH-(4-chloro-3-methyl-5-isoxazolyl), preferably H; and R®



5 C(O N(Me)(CH2-t-Bu), S02Me, 2-oxazolyl, S02-isopropyl, S02-n-propyl,
CH(OH) Me, C(O NMe2, C(=N-Owve)Me, Me, C(OEt, A, n-propyl or ethyl; or
(i) Y amdoRBagseyet her form-CO- N = or -CO C(CN) R9 is H, PAT/USKBSYRD ar e
each independently carbon or nitrogen, 10 preferably carbon; ais 1 if Y2
Is carbon; ais Oif Y2 is nitrogen; bis 1if Y is carbon; bis O0if Y
Is nitrogen; and Wis NH Thus, in preferred enbodi nents, the conpounds are
of formula V, where Xis S; RLis O or M, preferably Me; R2 is Me; RS,
R4 and RO are H Y is 0; Wis NH, and ¥5-and Y2 are each carbon. In these
15 enbodi nents, the conpounds are thiophene sul fonam des that have the
formula VI: M R N 20CO SO2 \HR5 H25 SNR8B R6 R7 30 or

phar maceut i Gsald(@)aelgsmzablsﬁCfdevM»eaUN/es((b)h\m\wiCHg\#naue BD,Me, Q- or M,

preferably Me; RS is or acetéfp pr ef er abl S I\/E acetyl or 2-
oxazol yI,  proa@eplyhi §0wsomop|v§ zneoroesbéNMZQH)MeHﬂ@WMﬁzr@é 7N~ hydr oxy

oS SO, M r BB oyficl s 20y T and 18 10 01/ 49605
S02Me, 2- oxazol yh, mSQthr@fepfedmthboéﬁai’errtsmerpw,,RIH(R?J-M«PRS@(ré))\lNMEW isC( =N\
5 hydrogen; and R® is C(O)Me.

In another embodiment, the compounds have formula | where Y
and Y? are each nitrogen. In this embodiment, a and b are each
preferably O; and the other variables are as described above. In preferred
embodiments, R®, R® and R® are alkyl, preferably lower alkyl, more

10 preferably Me; Y is O; and W is NH. In more preferred embodiments, R®
and R* are each H; and X is S. Thus, the compounds of this embodiment
are N-(5-isoxazolyl) 2- or 3-(5-pyrimidinylaminocarbonyl)thiophene
sulfonamides.

Preferred compounds of the above embodiments include N-(2-

15 acetyl-4,6-dimethylphenyl)-3-{[(3,4 dimethyl-5-isoxazolyl)amino]sulfonyl}-
2-thiophenecarboxamide, N-(2-cyano-3,4,6-trimethylphenyl)-3-{[(3,4-
dimethyl-5-isoxazolyl)aminolsulfonyl}-2-thiophenecarboxamide, 3-{[(4-
chloro-3-methyl-5-isoxazolyl)amino] sulfonyl}-N-(3,4,6-trimethyl-2-
propanoylphenyl)-2-thiophenecarboxamide, 3-{[(4-chloro-3-methyl-b-

20 isoxazolyl)amino]sulfonyl}-N-[2-(1-hydroxyethyl)-4,6-dimethylphenyl]-2-
thiophene carboxamide, 3-{[{4-chloro-3-methyl-5-isoxazolyl)amino]suifon-
yl}-N-{2-[(dimethylamino)carbonyl]-4,6-dimethylphenyl)-2-thiophene
carboxamide, 3-{[(4-chloro-3-methyl-5-isoxazolyl)amino]sulfonyl}-N-{2,4-
dimethyl-6-[{methyloxy)ethanimidoyl]phenyl}-2-thiophene carboxamide, 3-

25  {[(3-{[(4-chloro-3-methyl-5-isoxazolyl)amino]sulfonyl!}-2-thiophenyl)-
carbonyllamino}-2,4,6-trimethylphenyl-N,N-dimethylsulfamate, 3-{[(4-
chloro-3-methyl-5-isoxazolyl)aminolsulfonyl}-N-{3-[(cyclopropylmethyl)-
oxyl-2,4,6-trimethylphenyl}-2-thiophenecarboxamide, 3-{[(4-chloro-3-
methyl-5-isoxazolyl)aminolsulfonyl}-N-(2,4,6-trimethyl-5-pyrimidinyl)-2-



Ove) e, Me, C(OEt, A, n-propyl or ethyl. In nost preferred enbodi nents
herein, R, R5 and R6 are Me; R7 is 5 hydrogen; and R8 is C(O M. In

anot her avdodivwseht, the conpounds have formula | where Y PCHUE00Y3Z5%®r e each
nitrogen. In this enbodinent, a and b are each preferably 0; and the other
vari abl es are as descri bed above. In preferred enbodinents, R5, R6 and R8
are al kyl, preferably |ower alkyl, nore 10 preferably Me; Y is O; and Wis
NH. In nore preferred enbodinents, R3 and R4 are each H, and X is S. Thus,
the conpounds of this enbodi ment are N:f&-isoxazolyl) 2- or

3- (5-pyrim di nyl am nocar bonyl )t hi ophene sul fonam des. Preferred conpounds
of the above enbodi nents include N-(2 15

acetyl -4, 6-dj - i R 25 @i I _konyl } -
2t ht ophencallieeRa b esie: N fo: 4oty TES Wo-aimeriBhahyl Jo i plligre-sorv 1
di et hyl - 5- irnettsz-d-idoxand ydknsinb fsuhfpinlyt}22 tthiopteereeadsdamided8; { [ 3+-{ [ ( 4-

chl or o- 3- et hyl - 5-i soxazal yl ) am no] sul fonyl}-N (3,4, 6-trinethyl-2-

pr opanoyl| phéa%%r)o—-@:mﬁﬂam%w&éazawaam'a@l,suéfppp'}}zﬂ-\lc -BYNB b onifirheting

i opnens. t B hRMle et U RO R . 6 Sibarpiaehaonide: 2

yl '} - N-{ 2-§ ( ditietdi@rasthyd)5 ssolxanyly] ) adife Iubfisnlyy}- 2Fteigp hen2ct b oaineide, 3-

T T I

e e R M BB b

chl or o- 3- netBridoxazbbdbeaziobidylomyhioNs(d, AatigiethiN-69 2 (ogtbly ulfopyl) seétyl-) -

ot hy |- 5- 1 S QIO By A car PN KN H 14T s S S9RPetHImy ) -2 Vo

L 0GR 5 BB IR gmetoroyaminl

met hyl - 5- i saaakohyl}phenyip]2stHidpinghdcazbokamides 18§ HA bdRam-ene {5 4-
isoxazolyl)aminolsulfonyl)-N-[2,4-dimethyl-6-(methylsulfonyl)phenyl]-2-
thiophenecarboxamide, 3-{[(4-chloro-3-methyl-5-isoxazolyl)amino]-
sulfonyl}-N-[2,4-dimethyl-6-(1,3-oxazol-2-yl)phenyl]-2-thiophenecarbox-

15 amide, 3-{[{4-chloro-5-isoxazolyl)amino]lsulfonyl}-N-[2-(2-propylsulfonyl)-
4,6-dimethylphenyl]l-2-thiophenecarboxamide, 3-{[(4-chloro-3-methyl-5-
isoxazolyl)aminolsulfonyl)-N-[2,4-dimethyl-8-(propylsulfonyl)phenyl]-2-
thiophenecarboxamide, 3-{[{4-chloro-3-methyl-5-isoxazolyl)amino]-
sulfonyl}-N-(2-ethyl-4,6-dimethylphenyl)-2-thiophenecarboxamide, 3-{[(4-

20 chloro-3-methyl-5-isoxazolyl)aminolsulfonyl}-N-[2,6-dimethyl-4-(1,3-
oxazol-2-yl)phenyl]-2-thiophenecarboxamide, N-(4-chloro-3-methyl-5-
isoxazolyl)-2-(6,8-dimethyl-4-hydroxy-2-benzopyrimidinyl)thiophene-3-
sulfonamide and N-(4-chloro-3-methyl-5-isoxazolyl)-2-(3-cyano-4-hydroxy-
6,8-dimethylbenzo[blpyridin-2-yl)thiophene-3-sulfonamide.

25 In other embodiments, X is -C(R®) = C(R*)- and the compounds are

benzenesulfonamides of formula VII:

30



chl or o- 3- net hyl - 5-i soxazol yl )am no] su Ifonyl}-N-(2-cyano-3, 4, 6-trinethyl -
phenyl ) - 2-t hi opheri ecar boxam de, N-(2-chl oro-4, 6-di net hyl phenyl)-3-{[(4 5
chl or o- 3webnhydes8H- i soxazol yl ) am no] sul f onyl } - 2- t hi ophenecRe€husemss®, 3-
{[(4-chl oro-3-met hyl -5-i soxazol yl )am no] sul fonyl}-N-(4, 6-diacetyl -3-

hydr oxy- 2- propyl phenyl - 2- t hi ophenecar boxani de, 3-{[ (4-chl oro- 3-net hyl -

5-i soxazol yl ) ami no] sul fonyl } - N- (2, 4-di net hyl - 6-[ 2- (net hyl sul fonyl ) acetyl]-
phenyl } - 2-t hi ophenecar boxam de, 3-{[(4-chl oro-3-nethyl-5-isoxazolyl) 10
am no] sulfonyl}-N-(2, 4-dinethyl-6-{[ metd4igd (2, 2- di net hyl propyl ) am no] -
car bonyl } phenyl ) - 2-t hi ophenecar boxam de, 3-{[(4 chl or o- 3- et hyl - 5-

i soxazol yl )am no] sul fonyl)-N-[2, 4-di met hyl - 6- (et hyl sul f onyl') phenyl | - 2-

t hi ophenecar boxam de, 3-{[(4-cpkoro-3-nethyl-5-isoxazol yl)am no] -

sul fonyl }-N-[ 2, 4-di net hyl - 6- (1,3- oxazol - 2-yl ) phenyl ] - 2-t hi oppenecar box 15
am de, 3-{[(4-chloro-5-isgpxazolyl)am no]sul fonyl}-N[2-(2- pr
4, 6- di met hyl phenyl ]-2-thi op ecalr boxam de, 3-{[ (4-chl Br
i soxazol yl ) am no] %) 4- di net hyl - 6- (pr3opyl sul fo
t hi ophenecar boxam ) chl or o- 3- net hyl - 5-i"soxazol yl
diyret hyl phenyl ) - 2- R‘hl ophene8é&x,bidkiam de, 3-{[ (4-
¥xazol yl ) &% no] sul fonyl }-
2-t hi ophenecar amrde, N

_ , Y X{i 2- benzbp
sul fonam de and N-g4-ghl oroq3-net hyl - 5-i soxazol
6, 8- di met hyl benzo[b] pyri dj ng}))\th ophene- 3- sul
embodi ments, X is -C(R3)R= C(#4) I&nd t he conpounds aRe

benzenesul f onami des of for rrul(py)\/ll 30 WD 01/49685 PCT/ USO%%SSQQ -47 RZ
RZ R\NR 0 R3O0OR3- N

and pharmaceutically acceptable derivatives thereof, where 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,

b alkoxy, alkylamino, alkylthio, alkyloxy, haloalkyl, alkylsuifinyl,
alkylsulfonyl, aryloxy, arylamino, arylthio, arylsulfinyl, arylsulfonyl,
haloalkyl, haloaryl, alkoxycarbonyl, alkylcarbonyl, aminocarb‘onyl,
arylcarbonyl, formyl, substituted or unsubstituted amido, and substituted
or unsubstituted ureido, in which the alkyl, alkenyl and alkynyl portions

10 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,

(i) R* and R? together form -(CH,),-, where n is 3 to 6; or,
(iii) R" and R? together form 1,3-butadienyl (-CH=CH-CH=CH-);

15 W is O, NH or (CH,), wherein z is O to 6, preferably O to 3, more
preferably 1; and Y is O, S, or, together with R® and the atoms to which
they are attached, form a 3 to 16 membered unsubstituted or substituted
cyclic or heterocyclic ring, preferably a 5 or 6 membered unsubstituted or

substituted cyclic or heterocyclic ring, more preferably a 6 membered



R4 SOZ NHRA SCNHR5 | R3 WY1~(R )b or RB WR YL, (RO)n RA Y RA Y R8 Y2 R6
R8 Y2 R (R7)a (R)a and pharmaceutically acceptable derivatives thereof,
where Rl veodir/B@sare either (i), (ii) or (iii) as foll owsPCTiUpoOREFs®Nd R2
are each independently selected fromH, NH2, NO2, halide, pseudohalide,

al kyl, al kenyl, al kynyl, aryl, arylalkyl, heteroaryl, 5 alkoxy,

al kyl am no, al kylthio, alkyloxy, haloal kyl, alkylsulfinyl, alkylsulfonyl,
aryl oxy, arylam no, arylthio, arylsulfinyl, arylsulfonyl, haloalkyl,

hal oaryl, al koxycarbonyl, al kyl carbonyl -4&m nocar bonyl, aryl carbonyl,
formyl, substituted or unsubstituted am do, and substituted or
unsubstituted ureido, in which the al kyl, al kenyl and al kynyl portions 10

contai n fromdsubtitGtedPOrsuB<kiteidsd GRt&oRIE i@ Rithga @ i€ b &k alSity -ai(ghiv Obr
branched chains or cyclic, and the aryl portions contain. fromabout 4 to

about 16 car{§dhd,; except that R2 is not halide or pseudohalide; or, (ii) R

and R2 together f - - i . Qr a

t oget her 19or m 1, 3- bu %gf'e?n')ﬁﬂn%’?@ﬁ‘ieeﬂ&éélegt@@;m %T%O'% ?‘gbbgei\lq-’imgarlge’(zﬂ-m Z

wherein z i scydo) dranpaiiyer @tdNR*0, &ikyB,alkerd, tcEéI%faﬂ{ya@nld dryl,advdtofethed, S,
e

or, together with R and the atons to V\hi4('13|‘] y are attached, forma 3 to
16 menber®d ferdudky|ang: @dalsenkleps: wharedR™ dy@lkw. arylhbetareand) a@ligving,

f bl it . ubst i t ut Il
Peterocycl i dngtefiar BT BRI BALSHORGub SR o iR AR Bs” Hir Belheass oo
- 48 unsubst idlikyledifonyuhiabl hifledfeylaniey chlkglsulfodyldkylaninef er abl y

-C(Y)-W or (CHZG' ; R3 and R4 are i ndependently selected from anong
hydr ogen, halkylsudgamlarylggpineaprysulfandyiiyamiaoikgn arvisutaplarydgeineal kyl  and

aryl, or togethery: 3,§qrm Al kPR PendbkAPLatEEn oMiEalila hatth k¥t aryl,

het eroaryl , aral kyl,
10 each independently O or 1;

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*R3° , NO,, cyano, halide, pseudohalide,

15 alkyl, alkenyl, alkynyl, aryl, arylalkyl, heteroaryl, alkoxy, alkylamino,
alkylthio, haloalkyl, alkylsulfinyl, alkylsulfonyl, alkoxycarbonyl,
alkylcarbonyl, alkenylthio, alkenylamino, alkenyloxy, alkenylsulfinyl,
alkenylsulfonyl, alkoxycarbonyl, arylaminocarbonyl, alkylaminocarbonyl,
aminocarbonyl, (alkyl-aminocarbonyl)alkyl, acetoxy, hydroxyl, carboxyl,

20 carboxyalkyl, carboxyalkenyl, alkylsulfonylaminoalkyl, cyanoalkyl, acetyi,
acetoxyalkyl, hydroxyalkyl, alkoxyalkoxy, hydroxyalkyl, (acetoxy)alkoxy,
(hydroxy)alkoxy, formyl, sulfonyl chlorides, amino acids, hexoses, O-
glycosides, riboses, lower alkyl, CN, —(CH,),C(O)(CH,),CH;, —(CH,)},CH,,
(CH,),NH-lower alkyl, —(CH,),C(O)NH,, a D-, L- or racemic amino acid, a

25 primary or secondary amide, O-glycoside, a hexose or ribose, —S(O),NH,,
hydroxy, alkoxy, alkoxycarbonyl, acetoxyalkyl, —(CH,),COOH,
—(CH,),CH(COOH){CH,),CH;, CO,-lower alkyl, CN, heteroaryl,
C(0)(CH,),S(0),(CH,),CH;, Cl{=N-OR%*)(CH,),CH;, —C(O)C(0)}(CH,),CHj,



het er oar al kyl, cycl oal kyl, al kyl am no, di al kyl am no, aryl am no,
di aryl am no, al kyl sul fonyl am no, aryl sul fonyl am no,

al kyl sul f gyl Ablggl am no, —al kyl sul fonyl aryl am no, aryl sul fgRydabkydegm no or
aryl sul fonyl aryl am no; Y1 and Y2 are each independently carbon or nitrogen;

a and b are 10 each independently O or 1; R5, R6, R7, R8 and RO are each

i ndependently selected from (i) or (ii) as follows: (i) R5, R6, R7, R8 and
RO are each independently selected from anong H OH NHR38, CONR38R39 |,
NO21 cyano, halide, pseudohalide, 15 alygyl, al kenyl, al kynyl, aryl,

aryl al kyl , heteroaryl, al koxy, alkylam no, alkylthio, haloalkyl,

al kyl sul finyl, alkylsulfonyl alkoxycarbonyl al kyl carbonyl, al kenylthi o,

al kenyl am na, 58 Uk 3s@bk f

al koxycar bony Qa’fy?d )%ocar m QS@ Nnﬁa ngca@g\héwl Q%Ime(}gg?abrglnyl,

(al kyl - ami n&t@l)lbldﬁlﬁ?)a-l(@‘iz) Oshtealwy—Cl(\@WWN(H)Bs& boxyl, 20 carboxyal kyl ,

E}g{jg;gg:: Elslnyl aI al kyI su:jsf onghyda%?gégﬁwde&/anga ty %{Pﬁé%ﬁom hyﬁ?éé”;#a' kyI
o] zcom )é)es 5 |bos|ié§5w alkfrWI %F% héwém %y)l%'(%) %%h%i)@l—lﬂ%l A

( CH2) xNHsl Omﬂﬂalfkbb’(yl alkd@%s)ryﬁ()@), I‘dvlzloaikﬂ ,cyl:loadkerr\dcamd cyaoblkyngt,i ahd a 25
primary or secondary am de, O gl ycgm dB a hex se or 'E(d se, ﬁ((C))?ZNHg
hydr oxy, al ach| splofted repp Ry dregsn. 0("@5@5' pdWer alkoxy an

&84(2&% ) 4 j 3%5%@)%2?%%@@%?0@%% Boid®s1 wo

4

01/ 49685 P h aﬂﬁyd(@ﬁ,,loﬂeﬂﬁ&ﬂlkﬁ@@b aﬂddR'S'Oor BS(eBh aNR3BR39,

et e R4S’ and RaOTAUSaRE RipRleBorort BN EL R SRS HECHIACER,

aryial kA%, SAfHeine 8 Khe A, Rgbther FLLY 5"”"5@‘%’16"%2L@*FV?r?’SL"E'§’§9§§?L‘J%'y| and

lare each paMydaerradm‘ghlsmv dice e d- O+ hyOr 08t { CHo\eD-, at-BylGH ) pler whidtexy and
is 1 to 4, preferably 1 or 2) which is unsubstituted or substituted by

replacing one or more hydrogens with hali.de, lower alkyl, lower alkoxy or
halo lower alkyl, and the others of R®, R%, R’, R® and R® are selected as in
15  (i).
In certain embodiments, the compounds have formula VIl where R®,
R* and R® are H; Y is O; and W is NH. R' and R? are, in preferred
embodiments, each selected independently from among alkyl, lower
alkenyl, lower alkynyl, lower haloalkyl, halide, pseudohalide or H, except
20 that R?is not halide. R' is preferably lower alkyl or halide, more
preferably Me or Cl. R?is preferably lower alkyl, more preferably Me.
In more preferred embodiments, the compounds have the formula
Vil

25

30
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-fie er~a~; x -and y are each independently 0 to 14; and R50 is a
-~srta*rrt such as hydrogen, |ower alkyl, |ower alkoxy or heteroaryl; or
(1) at veast/iad68® of R5, R6, R7, R8 and R9, which substitpCrUsdyms®nt 10
carbons on the ring, together form al kyl enedi oxy, al kyl enet hi oxyoxy or

al kyl enedithioxy (i.e. -O(CH2) -0, -S-(CH2) -O, -S-(CH2)n-S-, where n
is 1 to 4, preferably 1 or 2) which is unsubstituted or substituted by
repl aci ng one or nore hydrogens with halide, |ower alkyl, |ower alkoxy or
hal o | ower al kyl, and the others of R5, .88, R7, R8 and RO are selected as
in 15 W In certain enbodi nents, the conpounds have forrmula VIl where R3,
R4 and RO are H Y is O0; and Wis NH Rl and R2 are, in preferred

enbodi ments, each sel ected i ndependently from anong al kyl, |ower al kenyl,
| ower al kynyl, |ower haloal ki€ halide, pseudohalide or H except 20 that
R2 is not halide. R is prefgrably |Iower alkyl or halide, nore preferably
Me or . R is preferfb owsr alkyl, nmore preferably Me. In nore
preferred enbodi nents, the \conpounds” have the formula MI11: 25 30
RECTI FI ED SHEET ( RULE 91) FSAMEP WO 01/ 49685 PCT/ US00/ 35599 -50- M R N
50 S22 NHRS ~ H BOAMHRS R6

2
5
R
N
10
0
R’ R®
R7

15

or pharmaceutically acceptable derivatives thereof, in which R' is lower
alkyl or halide, preferably Me or Cl; R® is lower alkyl or
—{CH,),C{0){CH,),CHg; R® is lower alkyl, —(CH,)C(O)(CH,),CHj, or
heteroaryl; R’ is hydrogen, hydroxy, alkoxy, lower alkyl, S(O),NHR®® or
20 0S(0),NR*R®%; and R® is CONR*R®®, CN, heteroaryl, alkylsulfonyl,
(CH,),C(0)(CH,),CHg, alkyl, halide, pseudohalide, hydroxyalkyl,
C(0)(CH,),S(0),(CH,),CH; or C(=N-OR%)(CH,),CH;.
In more preferred embodiments, the compounds are of formula VIl
where R® is Me or acetyl, preferably Me; R® is Me, acetyl or 2-oxazolyl,
25 preferably Me; R” is H, Me, 0SO,NMe,, OCH,-cyclopropyl, hydroxy or
SO,NH-(4-chloro-3-methyl-5-isoxazolyl), preferably H; and R is
C(O)CH,S0,CH,, C(O)Me, CN, C(O)N(Me)(CH,-t-Bu), SO,Me, 2-oxazolyl,
SO,-isopropyl, SO,-n-propyl, CH{OH)Me, C(O)NMe,, C{=N-OMe)Me, Me,
C(O)Et, Cl, n-propyl or ethyl. Thus, in preferred embodiments, the
30 compounds are of formula VI in which R® and R® are Me; and R” is H. In
these embodiments, R® is most preferably C{O)Me.
Preferred compounds of formula VIII herein include N-{4-chloro-3-
methyl-5-isoxazolyl)-2-(2-acetyl-4,6-dimethylphenylaminocarbonyl)ben-

zenesulfonamide.



R7 15 or pharmaceutically acceptable derivatives thereof, in which RL is

| omer al kyl or halide, preferably Me or d; R5 is |ower alkyl or

- (CH2) xCW) 0 Zv833YCH3; R6 is |lower al kyl, -(CH2)xC(O) (CH2) MCHBS00:5599
heteroaryl; R is hydrogen, hydroxy, al koxy, |lower alkyl, S(O 2NHR50 or 20
OS(O) 2NR38R39; and R8 is CONR38R39, CN, heteroaryl, alkylsulfonyl,

(CH2) xC(O) (CH2) YCH3, al kyl, halide, pseudohalide, hydroxyal kyl,

C(O (CH2) XS(O) 2(CH2) YCH3 or C(= N-OR 38)(CH2)YCH3. In nore preferred

enbodi nents, the conpounds are of fornulgq.VIIl where R5 is Me or acetyl,
preferably Me; R6 is Me, acetyl or 2-oxazolyl, 25 preferably Me; R is H,
Me, OSO02NMe2, OCH2-cycl opropyl, hydroxy or

SO02NH- ( 4- chl or o- 3: =8 I X j :

C(O) CH2SCRCH31 C?E»%Qy%fiﬁ’d&q%;é e (&&%@F.%Eﬁ??@é%ﬂ?ﬁg‘%ﬁ% e Mg,

i sopropyl, SCG2,h; pvivgrelz isOBI(1GH) MerefeXaDIWUER) 3CHwore- g mably Ve, Tha@¢,OpEt, O,
n- propyl or ethyl. Thus, i referred enbodi nepts, .the 3Q conpqounds are of
fornula VI |mp;gmfeﬁe§5eraﬁagme%setlwg;cogmpwdqe, of formuya lhayeet odi ment s,
R8 is nost ppehelaply C(O Me. Preferred conpounds of formula VIII herein

i ncl ude N-(4-chloro-3-

met hyl - 5-i soxazol yl ) - 2- (2- acet yIR*, 6- di net hyl phenyl ami nocargronyl ) ben-
zenesul fonam de. WD 01/ 49685 PCTy US00/ 35599 -51 In other epbodi nments, the
compounds are of fornula IRV is (CH2)Z, where g'is o 6,
preferably 0 to 3, nore prefer 1. Thus, in nore pre rqul enbodi nent s,
t he conpounds of fg)rrmlal havetBe fornmula IXX R2 R R RLO O-N

R SO—NH R°® SO NH

5 or pharmaceutically acceptable derivatives thereof, in which 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, alkylsulfinyl,
10 alkylsulfonyl, aryloxy, arylamino, arylithio, aryisulfinyl, arylsulfonyi,
haloalkyl, haloaryl, alkoxycarbonyl, alkylcarbonyl, aminocarbonyl,

arylcarbonyl, formyl, substituted or unsubstituted amido, and substituted



R33 S02 NHRS®2 NH RS R R4 X Y1Li(RO)b R4 X 1i (R9)b ~YY R8 Y2~ R6 Rs
Yaa ' R (R7)a(R)a(Rs )b Rs)b5116 ( 1RYRR5Y, R6 zVI R3Y
\(R R3 WB0(/R6R R4 RL or 4 RL X SO2 NH R2 R X SOZ NH ReCT/USHOSsBI0 5 or
pharmaceutically acceptabl e derivatives thereof, in which R and R2 are

either (i), (ii) or (iii) as follows: (i) R and R2 are each independently
selected fromH, NH2, NO2, halide, pseudohalide, alkyl, alkenyl, alkynyl,

aryl, arylal kyl, heteroaryl, alkoxy, alkylamno, alkylthio, alkyloxy,
hal oal kyl, al kyl sul finyl, 10 al kyl sul f ory2-, aryl oxy, arylam no, arylthio,
arylsul finyl, arylsulfonyl, haloalkyl, haloaryl, alkoxycarbonyl,

al kyl carbonyl , am nocar bonyl, arylcarbonyl, fornyl, substituted or

unsubsti t ut est @mulsstitatel ardisd) inuhvesc W ® al149,58%e REATAASRONGHS PBrtios or
unsubstituted ureido, in which the alkyl, alkenyl and al kynyl portions
contai n frorfontaip fremudour taabostpidhcatkasatains and aretsitersitraipgher 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,
5 (ii) R" and R? together form -(CH,) -, where n is 3 to 6; or,

(iii) R'" and R? together form 1,3-butadienyl (-CH=CH-CH =CH-);

R® and R* are independently selected from among hydrogen, halo,
cyano, cyanoalkyl, C(O)R*, alkyl, alkenyl, cycloalkyl and aryl, or together
form alkylene or alkenylene, where R*' is alkyl, aryl, heteroaryl, aralkyl,

10 heteroaralkyl, cycloalkyl, alkylamino, dialkylamino, arylamino, diarylamino,
alkylsulfonylamino, arylsuifonylamino, alkylsulfonylalkylamino,
alkylsulfonylarylamino, arylsulfonylalkylamino or arylsulfonylarylamino;

Y'" and Y? are each independently carbon or nitrogen; a and b are
each independently O or 1; ”

15 R®, RS, 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, pseudohalide,
alkyl, alkenyl, alkynyl, aryl, arylalkyl, heteroaryl, alkoxy, alkylamino,

‘20 alkyithio, haloalkyl, alkylsulfinyl, alkyisulfonyl, alkoxycarbonyl,
alkylcarbonyl, alkenyithio, alkenylamino, alkenyloxy, alkenylsulfinyl,
alkenylsulfonyl, alkoxycarbonyl, arylaminocarbonyl, alkylaminocarbonyl,
aminocarbonyl, (alkyl-aminocarbonyl)alkyl, acetoxy, hydroxyl, carboxyl,
carboxyalkyl, carboxyalkenyl, alkylsulfonylaminoalkyl, cyanoalkyl, acetyl,

25 acetoxyalkyl, hydroxyalkyl, alkoxyalkoxy, hydroxyalkyl, (acetoxy)alkoxy,
{hydroxy)alkoxy, formyl, sulfonyl chlorides, amino acids, hexoses, O-
glycosides, riboses, lower alkyl, CN, —(CH,),C(O)(CH,),CH;, —(CH,),CHj,
(CH,),NH-lower alkyl, —(CH,),C(O)NH,, a D-, L- or racemic amino acid, a

primary or. secondary amide, O-glycoside,.a hexose or ribose, —S(O),NH,,



branched chains or cyclic, and the aryl portions contain fromabout 4 to
about 16 carbons, except that R2 is not halide or pseudohalide; or, 5 (ii)
R1 and R2 r form-(CH2)n-, where nis 3 to 6; or, ( d R2

t oget her ftor m%%%- butadienyl (-CH=CHCH=CH); R3 and #dT‘/ﬂsoﬁ%ss@Q

I ndependent|y sel ected from anong hydrogen, halo, cyano, cyanoal kyl,

C(O R47, al kyl, alkenyl, cycloal kyl and aryl, or together form alkylene or
al kenyl ene, where R41 is alkyl, aryl, heteroaryl, aral kyl, 10

het er oar al kyl, cycl oal kyl, al kyl am no, gzl kyl am no, aryl am no,

di aryl am no, al kyl sul fonyl am no, aryl sul fonyl am no,

al kyl sul fonyl al kyl am no, al kyl sul fonyl aryl am no, aryl sul fonyl al kyl am no or

aryl sul fonyl; | nde n or nitrogen;
a and b are %dﬁ%%\/l% 86¥h8enqﬁyg gs%’ﬁ%ﬂ% @%Fg@% RO are each

i ndependent I—y(GHi)@CH@GODH)MCH(Z) ).‘.Hy; QCDd o vesr amm oON, h(atéroEB,(l R6, R7, R8 and
RO are each mde(g_&ndentl el ected from CO\IR38R39 ,

N2, cyano, GIEY et ClaNe R ERD s o RU OISy CH,
aryl al kyl, he @H ?/ u?’ﬁLﬁWVZN dﬁyb%IanNR“Raﬂ i}wm} higfk ylmef% ylthl o

alkylsulflnyl okycar onyl , car bon
al kenyl agi n@(OﬁNHﬁ’WJ MEHZ@JMJWWSUI—O(OW(H)N%WBW| sul fonyl,

al koxycar bonyl , I ocarb S;lyl al kyl am nocar bonyl, am nocarbonyl,

(al kyl - am nocar b and ﬁce?@(?achy@l@w erthyt gglggted from bﬁﬂé’m%@/l

b | k |
acet oxyal kiﬁ?ﬂ%y%rk%&?%?ﬁ% R ek, SR HprerBETCL ars B o
(lhyg:) oxé)eal b?ﬂﬁﬁ(d‘é@r rﬂlag%@dglmkmw ax}ail@ankqllemycedémmﬁ@mcyblexusﬁw( é:H ?;dCHB
Sl S | Ses X
d Rypref éhzy&leetscm@m évvsrogqnl 'G’r""‘?ra%'&f? dower @ik gnda

(CH2) xNH- | S
: O 2NH2, WO
01/ 196540k¢ -éﬁg s r’éﬁ&c}ﬁ"H?%%Mﬁﬁgx‘%%gﬁayﬁqm 128 byl | .

(ii) at least two of R®, RG, R’, R® and R®, which substitute adjacent
carbons on the ring, together form alkylenedioxy, alkylenethioxyoxy or
alkylenedithioxy {i.e. —0O-(CH,),-O-, —S-(CH,)} -O-, —S-(CH,),-S-, where n

15 is 1 to 4, preferably 1 or 2) which is unsubstituted or substituted by
replacing one or more hydrogens with halide{ lower alkyl, lower alkoxy or
halo lower alkyl, and the others of R%, R®, R?, R® and R® are selected as in
(i); and

X is -C{R%® =C(R%-, S, O or NR"", where R'! is hydrogen or contains

20 up to about 30 carbon atoms, preferably 1 to 10, more preferably 1 to 6
and is selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylaryl,
heterocyclyl, aralkyl, aralkoxy, cycloalkyl, cycloalkenyl, cycloalkynyl,
C(O)R' and S(0),R'® in which n is 0-2; R'® is hydrogen, alkyl, alkenyl,
alkynyl, aryl, alkylaryl, heterocyclyl, aralkyl, aralkoxy, cycloalkyl,

25 cycloalkenyl or cycloalkynyl; R'* and R'® are unsubstituted or are
substituted with one or more substituents each selected independently
from Z, which as defined herein includes hydrogen, halide, pseudohalide,
alkyl, alkoxy, alkenyl, alkynyl, aryl, amino acids, primary and secondary

amides, O-glycosides, hexoses, riboses, alkylaryl, alkylheteroaryl,

RECTIFIED SHEET (RULE 91) ISA/EP



A O (CH2) xS( O 2(CH2) , , CH3, C(=N-OR38) (CH2) yCH3, -C(OQ) (O (CH2) yCH3,

-(CH2) XN(CH3) 2, S(0) 2NHR50, OS(O 2NR38R39, al kyl aryl, al kyl heteroaryl, 5

C( O NHR5WO o(/®¥d8 xOH, and - C(O N( H) N( H R50; where R38 andP&Bgs@viss®ach

i ndependent|y sel ected from hydrogen, alkyl, alkenyl, alkynyl, aryl,
hal oal kyl, al kyl aryl, heterocyclyl, arylalkyl, arylalkoxy, alkoxy,

aryl oxy, cycloal kyl, cycl oal kenyl and cycl oal kynyl, and are each referably
sel ected from hydrogen, |ower al kyl, |lower alkoxy and 10 and y are each

i ndependently O to 14; and R50 is a " t-saich as hydrogen, |ower alkyl,

| ower al koxy or heteroaryl; or (ii) at least two of R5, R6, R7, R8 and R9,
whi ch substitute adjacent carbons on the ring, together form

al kyl enedi omé,te@i nsiahk X¥PAKo is¥ikenesidibaiREy icyloal{yEHOH - O,
-S-(CH2) n- O, Lg(:l—\ﬂ 4 ere%rll g«i ?Qﬂ) ¥(ergblylgor 2) whi ch
is unsubstl {GN eBIQIRS u@ﬁ Q)Bf 2R’ r@@%1 gSUn§(8t) Ridiire Whigh ayisn@-2i t h

hal i de, al kox B Q &) ghe ot hers of
R5, R6. R %Bg'k NriR® 0% KO8R R &%AT KR e o(R3JS =C(RA) -, S,
0 or NR11l, wWielregéH lalk§!, ha)l’ldérﬁ\gealI@hTyPCdWBIdNSyla%ﬂ HBtdrocpbiQUtarglkyear bon

at ons, preferably 1 to 10, nore erablé and 1I's selectedfrom
hydr ogen alakyllkoxw wﬁlplalk»é,l RWylalkeavylcvc algynyly chlatistee NHRE) pikylamval ky! |

i chon | oo PRGBS Y % Subkpbenc b 5F ARG g‘ﬁé’?kyﬁf’yin

het erocycl yligwaF alkey) lovaé;ablk@x(y ordysreasdrivllx is26 16y T4 ORI X &llyichads
cycl oal kynyl; R11 and R15 are unsub§t|tut ed or are substituted with one or

more subst i tselanted dadependesthetrormBepand datis @equt@%fzomvwc&ngga, dlkyl.ned

ner i1 1! U Y SRS DR R Rar  BUAFBBLLEE ar oAV R R

al kynyl, aryl dary tes,

hexoses 10 i kesRsalk&hWy tacioalkyalkyCtermer @&Hyﬂi(O)REGT hF\JvEIEhSHEED 2RRIEs91)
| SA/ EP WO 01/ 49685 PCT/ US00/ 35599 -54 het erocycl }/\ aral kyl , aral koxy,
cycl oal kyl, hyepgen kalkyl. alksryloallepnyiaryaralkylaryl, eterocycly aralkyl,

aralkoxy, cycloalkyl, cycloalkenyl! or cycloalkynyl; R'? and R'® may
together form alkylene; each of R'!, R'?, R'® and R'® may be further
substituted with the any of the appropriate groups of those set forth for
15 Z |

In these embodiments, R® and R* preferably form -CH = CH-
CH=CH- and X is preferably S. In more preferred embodiments, the
compounds of formula IX are benzothiophene-3-sulfonamides substituted
at the 2 position with a benzyl group. Thus, in more preferred

20 embodiments, the compounds of formula IX have the formula X:
25

30



CN, C(OR16, OC(OR 16, CO2R16, 0002R16, SH, S(O R16 in which n is 0-2,

NHOH, NR12R16, NO2, N3, OR16, R12NCOR16 and CONR12R16; R16 is hydrogen,

al kyl, alvwenyhgessml kynyl , aryl, al kylaryl, heterocyclyl, arar/kgbo/3559

aral koxy, cycloal kyl, cycl oal kenyl, cycl oal kynyl, chloride, NHR50,

al ky(aryl, alkylheteroaryl or -(CH2)XOH, R50 is a substituent such as

hydr ogen, |ower al kyl, |ower alkoxy or heteroaryl; x is 0 to 14; R12,

which is selected independently fromRl1 and Z, is selected from hydrogen,

al kyl, alkenyl, alkynyl, aryl, alkylaryg heterocyclyl, aralkyl, aralkoxy,

cycl oal kyl, 10 cycl oal kenyl, cycl oal kynyl, C(O R1l7 and S(O "R17 in which n

is 0-2; R17 is hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylaryl,

het erocycl yl, aral kyl, aral koxy, cycloal kyl, cycl oal kenyl or cycl oal kynyl ;

R12 and R16 may together for ml%ﬁ kyl ene; each of R11, R12, Rt5 and R16 may

be further substituted with the any of the appropriate groups of those set

forth for 15 Z. In thesR Nents, R3 and R4 prefe%ably rm-CH = CH

CH=CH and X is preferably nore preferred enbodi

conpounds of formula I X are bgnzOt hi ophene- 3-sul f onam des g\fi tuted at

the 2 position w group. Thus, in nore preferr 20 enbodi nment s,
. 2530 W01/ 49685

-SONI;IENH\/\SS R

th a Qe %&5
t he conpounds ' 1 |Flave the formul

|
(R"), (F|{7)a

or pharmaceutically acceptable derivatives thereof, where 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,

5 alkoxy, alkylamino, alkylthio, alkyloxy, haloalkyl, alkylsulfinyl,
alkylsulfonyl, aryloxy, arylamino, arylthio, arylsulfinyl, arylsulfonyl,
haloalkyl, haloaryl, alkoxycarbonyl, alkylcarbonyl, aminocarbonyl,
arylcarbonyl, formyl, substituted or unsubstituted amido, and substituted
or unsubstituted ureido, in which the alkyl, alkenyl and alkynyl portions

10 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-butadienyl (-CH =CH-CH =CH-);

15 Y'" and Y2 are each independently carbon or nitrogen; a and b are
each independently O or 1;

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

(i) or (ii) as follows:



Ra Y2'j'~ RER$Y2R6 (R7)a (R7)a or pharnaceutically acceptable
derivatives thereof, where R and R2 are either (i), (iit) or (iii) as

foll ows: igoiH9ssand R2 are each i ndependently sel ected fr qorisohbiRsoe NO2,
hal i de, pseudohal i de, al kyl, al kenyl, al kynyl, aryl, arylalkyl, heteroaryl,
5 al koxy, al kyl am no, al kylthio, alkyloxy, haloal kyl, alkylsulfinyl,

al kyl sul fonyl, aryloxy, arylam no, arylthio, arylsulfinyl, arylsulfonyl,
hal oal kyl , hal oaryl, al koxycarbonyl, al kyl carbonyl, am nocarbonyl,

aryl carbonyl, fornyl, substituted or undd@stituted am do, and substituted
or unsubstituted ureido, in which the alkyl, al kenyl and al kynyl portions
10 contain from21 up to about 14 carbon atons and are either straight or

branched chains qj WCRpCWaﬁﬁath?%bé' edsH iddﬁmrﬁém@lé&léd&l@@%ﬁut 4to
about 16 carbons, except that |§ t halide or pseudohalide; or, (ii) Rl

and R2 togetdmns](b‘rnﬁ)H( OHBRT ICQ\NBr@ .iINO3 eyar®, halide; ipseydghaligry R

t oget her for 3 but h
mgependentl ‘éaPB‘@ﬁ‘y algyﬁy &éﬁaéy%%?}e%eyatﬁ&%xaépm ﬁ?oii/rg g?c 1;
R5, R6, R7Y fapgn f | eslkestyE Ao or a
fol | ows: ma@l%&?%é%ﬁ{?(&g%l%lgggg gngdll%,w R6, yIé? Rt?yfatlnzj R9 <(31Ir 13) eaih

i ndependdnt lajkydearbenyt, ahksnvlthm;@kwylmnnwmkenymmmlsulml, cyano,

et eroar yi - SrRBtiamy plvs Brodly prpiicarsBkl iR etpoRy.
al kyl sul fo”ﬂmm@bgmﬁ’rﬁﬁr Pé]l@\)lll-am%&!dfb!bﬁwém?b’|ace%%yenbﬂltﬂﬂb>@l @arkeRryl,am no,

al kenyl oxy, al kenyl sul'fi nyl kenyl sul tonyl, al koxycarbonyl
aryl ami nocardaolmy:kyalkay:Iaahomwhebwm}allkVISIdewamimaiyyl,, cyanoalkyl, acetyl,

e R ¥ PR TS e O BRI o1

hydr oxy loky l(hy @t SQF AKX Yormiy Kl lseibaly K ¥hloridee e benikid aldid Yhexoses, O-
glycosides, riboses, lower alkyl, CN, —(CH,),C(ONCH,),CH;, —(CH,),CH,,
(CH,),NH-lower alkyl, —(CH,),C(O)NH,, a D-, L- or racemic amino acid, a
primary or secondary amide, O-glycoside, a hexose or ribose, —S(O),NH,,
hydroxy, alkoxy, alkoxycarbonyl, acetoxyalkyl, —(CH,},COOH,

15 —{(CH,),CH(COOH){(CH,),CH;, CO,-lower alkyl, CN, heteroaryl,
C(0)(CH,),S(0),(CH,),CHs;, C{=N-OR%®)(CH,),CH;, —C(O)C(O)}(CH,),CHj,
—(CH,),N(CH,),, S(O),NHR®®, OS(O)ZNR38R39, alkylaryl, alkylheteroaryl,
C{O)NHR®, —(CH,),OH, and —C(O)N(H)N(H)R;

where R*® and R®® are each independently selected from hydrogen,

20 alkyl, alkenyl, alkynyl, aryl, haloalkyl, alkylaryl, heterocyclyl, arylalkyl,

arylalkoxy, alkoxy, aryloxy, cycloalkyl, cycloalkenyl and cycloalkynyl, and

are each preferably selected from hydrogen, lower alkyl, lower alkoxy and

l ﬂ"t . 'x gnd y are each independently O to 14; and R® is a
WoST1 et
ngch as hydrogen, lower alkyl, lower alkoxy or heteroaryl; or
25 (ii) at least two of R%, R%, R?, R® and R®, which substitute adjacent

carbons on the ring, together form alkylenedioxy, alkylenethioxyoxy or
alkylenedithioxy (i.e. —0O-(CH,),-0-, —S-{CH,),-O-, —S-(CH,},-S-, where n
is 1 to 4, preferably 1 or 2) which is unsubstituted or substituted by

replacing one or more hydrogens with halide, lower alkyl, lower alkoxy or

RECTIFIED SHEET (RULE 91) ISA/EP



10 (hydroxy)al koxy, fornyl, sulfonyl chlorides, am no acids, hexoses, O-
gl ycosi des, riboses, lower alkyl, CN, -(CH2)xC(O (CH2) YCH3, -(CH2)xCH3,
( CH2) xNH Wwoarsogdskyl , - (CH2) xC(O NH2, a D, L- or racem Cc pdf/usdoasd90, a
primary or secondary am de, O glycoside, a hexose or ribose, -S(0O 2NH2,
hydr oxy, al koxy, al koxycarbonyl, acetoxyal kyl, -(CH2)x000H, 15

- (CH2) xCH(000H) (CH2) YCH3, (C02-1ower al kyl, CN, heteroaryl,

C(O (CH2) xS(O 2(CH2) YCH3, C(=N-OR38)(CH2) YCH3, -C(O C(O (CH2) YCH3,
-(CH2) xN(CH3) 2, S(O) 2NHR50, OS(O) 2NR38R&®¥- al kyl aryl, al kyl heteroaryl,
C(O) NHR50, -(CH2)xOH, and -C(O N(H) N(H) R50; where R38 and R39 are each

I ndependently sel ected from hydrogen, 20 al kyl, alkenyl, alkynyl, aryl,

hal oal kyl, ably/|cavyt alkyet &id@ens lothers2o R8I RS R7, R yh@IHRirk, seddeeyYas in
aryl oxy, cycl oal kyl, cycloal kenyl and cycl oal kynyl, and are each

preferably §& ected from hydrogen, |ower alkyl, |ower alkoxy and -+~~l eat |
yt: x nd y are each independently, 0 .to 14; and RS0 is,a b5i7,:s8"~ h_as
hydrogen, | over 3 B98¢ PisiEr o qriRgaibiers; sfg geiiRowiaserd pf jormuiesde ™ uo
of R5, R6, RhiclRR'aBhd8 orbinit SIS R2tigtiewadiafeanRe i€ [dRepalknokhe ring,

toget her form al kyl enedi oxy, al kyl enet hi oxyoxy or al kyl enedi thioxy (i.e.
- 0- ( CH2) 5- O~ (CH) (@D GHg), CHysRC Asidywesalkwhher (€hh) GO ICHg  GHaporef erabl y 1

2) whichi bsgi.t ut ed bstituted b | aci
nydr bgens whERErRANIOE i BUEFodemy Yaiaye TEpRl gl Aer ORI o
91) | SA/EP e (0}/dRBREe.PCT/ US00/ 35599 -57 halo lower alkyl, and the others

of R5, R6, R7, and R9 are sel ected as in (i) In nore preferred
embodi ment s, t hevdwmrpdRBicandiRE® afe eachmindependentivnselacRd fromhhydragen,ower

"oV oneral B Skefih ke cadyy BB v Yot E BB O ayen
hydr oxyg0al kpyikoxQWarkayk ryloRyDcdtEEiky 12 g cldaftdhyd MRBERSoallyaive 488 and

R39 are each | ndependentI?/ sel ected from ﬁydro en,
are each preferab ylselected from hydrogen, lower alkyl, lower alkoxy and

W@ﬁ%nd y are each independently O to 14; and R* is
hydrogen, lower alkyl, lower alkoxy or heteroaryl;
R® is CONR¥®R?, CN, heteroaryl, alkylsulfonyl,
15 (CH,),C(O){CH,),CHj;, alkyl, halide, pseudohalide, hydroxyalkyl,
C(0)(CH,),S{0),(CH,),CH; or C{=N-OR%)(CH,),CHj;
R® is H; Y! and Y? are each independently carbon or nitrogen; a is 1
if Y2 is carbon; a is O if Y? is nitrogen; b is 1 if Y is carbon; and b is O if
Y is nitrogen.
20 In these embodiments, Y' and Y2 are preferably carbon; a and b are
each 1; R®, R® and R® are preferably lower alkyl, more preferably Me; and
R’ is preferably H or SO,NHR®%, where R% is heteroaryl, more preferably
isoxazolyl, most preferably 4-chloro-3-methyl-5-isoxazolyl. '
Preferred compounds of this embodiment include N-{4-chloro-3-
25 methyl-5-isoxazolyl)-2-(2,4,6-trimethylbenzyl)benzo[b]thiophene-3-
sulfonamide and N-{4-chloro-3-methyl-5-isoxazolyl)-2-(3-(4-chloro-3-
methyl-5-isoxazolyl)aminosulfonyl-2,4,6-trimethylbenzyl)benzo[b]thio-

phene-3-sulfonamide.
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al kyl, al kenyl, al kynyl, aryl, haloal kyl, alkylaryl, heterocyclyl,
aryl al kyl, 10 aryl al koxy, al koxy, aryl oxy, cycloal kyl, cycl oal kenyl and
cycl oal kywgb1/4®mesl are each preferably sel ected from hydr pgpwsod/3seer al kyl ,
| ower al koxy and WO & a x and y are each independently 0 to 14; and R50

i s hydrogen, |ower alkyl, |ower al koxy or heteroaryl; R$ is CONR38R39, CN,
het eroaryl, al kylsulfonyl, 15 (CH2) XC(O) (CH2) YCH3, al kyl, halide,

pseudohal i de, hydroxyal kyl, C(O (CH2)xS(O 2(CH2) YCH3 or C( =

N-OR38) (CH2) YCH3; R9 is H Y and Y2 aresgach independently carbon or
nitrogen;, ais 1 if Y2 is carbon; ais Oif Y2 is nitrogen; bis 1if Y
Is carbon; and b is Oif Y is nitrogen. 20 In these enbodi nents, Y and
Y2 are preferabl yAgard¥Pimtest e Qn@ﬁﬁﬂarﬁ?&f‘&éulibaﬁ%ﬁwac%pme BRrighBves ef erably
| ower al kyl, nore preferably Me; an R is preferably H or S02NHR50, wher e
R50 is het eribsiuging gaite, psteferagitdy andsepassolsplvatesshydiesespadiprodrugs
?hgrhgéoi\f’i YR el)s;@féﬂsaorégj%%[ ylbrefeprrrgé%rr(re%%a?%%gﬂ |gaslly9-];c;[:Q;|3tsabFemsjaqgsl,nent

met hyl - 5- i soxa@zielidry AkaR ndetdt aitsEiTosk peararhbiyesralnl saiophene- 3-

sul fonam de and N-(4-chl oro-3-nethyl -5-isoxazol yi)-2-(3-(4-chloro-3-

net hyl - 5-% soxazol arfigiastysprefergd- ,rw,aswtesiaﬁetshi}sbu‘mhpbsnd@pb]schbe)d

e Usoo 554 B88 ers 08 o Ao By Ebre, Pet ol e eap YRR goan

deri vati ves,thel gpreferded@aialdrs sodfirsitsaci ds and bases, sol vates, hydrates
and prodrugs of the sulfonam des. Preferred are

phar maceut i cal | y-lactepimdgidiments, prefersed subsiiuentsakes cambeadetesmnined nost
preferably ' {s, akt | rl referred rivatives are salts of
conpounds d:és))glr'#gt%%%éor glglﬁ,%m/ﬁ\é%%ﬁisse}/sa %ﬁg%g?ﬂ%%ﬁ’ecggmugﬁﬁau y CH2. O
these der0 vaRre¥@sed cbhfpdurriscareehosal dfsTable B ahtuRhS&lths highesal |
enbodi ments, preferred substituents al so can be determ ne

activities, and preferred substituents are those on the compounds with

the highest activities (activity at the lowest concentration).

TABLE 1

15 COMPOUND ET, ACTIVITY"

N-(4-chloro-3-methyl-5-isoxazolyl)-2-{[3,4- 1.0
{methylenedioxy)-6-methylphenyl)acetyl]l-thiophene-
3-sulfonamide

N-(2-acetyl-4,6-dimethylphenyl)-3-{[(3,4 dimethyl-5- 18.1
20 isoxazolyl)aminolsulfonyl}-2-thiophenecarboxamide
N-(2-acetyl-4,6-dimethylphenyl)-3-{[{4-chloro-3- 38.0

methyl-b-isoxazolyl)aminolsulfonyl}-2-
thiophenesulfonamide

N-(2-cyano-3,4,6-trimethylpheny!)-3-{[{3,4-dimethyl- 18.6
25 5-isoxazolyl)aminolsulfonyl}-2-
thiophenecarboxamide

3-{[(4-chloro-3-methyl-5-isoxazolyl)amino] sulfonyi}- 23.9
N-(3,4,6-trimethyl-2-propanoylphenyl)-2-
thiophenecarboxamide

30 3-{[(4-chloro-3-methyi-5-isoxazolyl)amino]sulfonyl}- 26.4
N-[2-(1-hydroxyethyl}-4,6-dimethylphenyll-2-
thiophene carboxamide

3-{[(4-chloro-3-methyl-5-isoxazolyl)amino] sulfonyl}- 14.4
N-{2-[{dimethylamino)carbonyll-4,6-dimethylphenyl)-
35 2-thiophene carboxamide




by reference to Table 1, which sets forth exenplary conpounds.
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activity at the | owest concentration).
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3-{[ (4- chi onf|gt#RYaMifH - 5 lsoxazolg_al)am nol sulfophyl}- 14 4
N-{2-[ (digret h:yk RAn&BIARY 5.4, 6- di et hyl phenyl ) 352 thioplfene
car boxanm de Eﬁ ]ELQ}'SA 90/ 35599 -59 COVPOUND ETA ACTI VI|TY"
3-{[(4-chlor Om%nm%ta hyRmiisd)X8Z 8l @ipRedyENIN-onyl } - 23. 6
N-{2, 4- di metihythefyisulfamate
3-{[{4-chloro-3-methyl-5-isoxazolyl)amino]sulfonyl}- 9.4
10 N-{3-[(cyclopropylmethyl)oxyl-2,4,6-
trimethylphenyl}-2-thiophenecarboxamide
3-{[{4-chloro-3-methyl-5-isoxazolyl)amino]sulfonyl}- 2.0
N-(2,4,6-trimethyl-5-pyrimidinyl)-2-
thiophenecarboxamide
15 N-(2-acetyl-3,4,6-trimethylphenyl)-3-{[{4-chloro-3- 103.8
methyl-5-isoxazolyl)aminolsulfonyl}-2-
thiophenecarboxamide
3-{[{4-chloro-3-methyl-b-isoxazolyl)aminolsulfonyl}- 5.7
N-(2-cyano-3,4,6-trimethylphenyl)-2-
20 thiophenecarboxamide
N-(2-chloro-4,6-dimethylphenyl)-3-{[{4-chloro-3- 20.7
methyl-5-isoxazolyl)amino]sulfonyl}-2-
thiophenecarboxamide
3-{[{4-chloro-3-methyl-5-isoxazolyl)amino]sulfonyl}- 0.1
25 N-(4,6-diacetyl-3-hydroxy-2-propylphenyl-2-
thiophenecarboxamide
3-{[{4-chloro-3-methyl-5-isoxazolyl)aminolsulfonyl}- 13.7
N-{2,4-dimethy!l-6-[2-(methylsulfonyl)acetyllphenyl}-
2-thiophenecarboxamide
30 3-{[(4-chloro-3-methyl-5-isoxazolyl)aminolsulfonyl}- 2.7
N-(2,4-dimethyl-6-{[methyl{2,2-
dimethylpropyl)aminolcarbonyl}phenyl}-2-
thiophenecarboxamide
3-{[{4-chloro-3-methyl-5-isoxazolyl}aminolsulfonyl)- 64.1
35 N-[2,4-dimethyl-6-(methylsulfonyl)phenyl]-2-
thiophenecarboxamide
3-{[{4-chloro-3-methyl-5-isoxazolyl)aminolsulfonyl}- 17.9
N-[2,4-dimethyl-6-{1,3-0xazol-2-yl)phenyl]-2-
thiophenecarboxamide
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N-(2,4,6-trinmethyl-5-pyrimdinyl)-2- thi@phenecar boxam de 15

N ( 2- acetyl 3,4,6-trimethyl phenyl )-3-{[(4-chloro-3- 103.8

nmet hyl - 5-1i soxazol yI )am nol sul fonyl }- 2 th| ophenecar boxam de

3-{[ (4-chl on ‘
N-(2-cyano-4, 4, 6-tri et hyD@MH@MND 20 th| ophenecEaTAbAerWH'é’*
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3-{[(4-chl Or03%’rma{xmsle-éeﬂhsmcaaﬁdzmwmaelb;awyhonyl }- 13..7
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acetyl-4,5- methylenedloxyphenyl) -2-
thiophenecarboxamide

10 3-{[(4-chloro-3-methyl-B-isoxazolyl)aminolsulfonyl}- 2.4
N-(2,4,6-trimethylphenyl)-2-thiophenecarboxamide

3-{[(4-chloro-3-methyl-5-isoxazolyl)aminolsulfonyl}- 6.4
2-(2,4,6-trimethylphenylacetyl}thiophene

3-{[(4-chloro-3-methyl-5-isoxazolyl)amino]sulfonyl}- 4.7
15 N-(3-methoxycarbonyl-2,4,6-trimethylphenyl)-2-
thiophenecarboxamide

3-{[(4-chloro-3-methyl-5-isoxazolyl)aminolsulfonyl}- - 0.156
N-(2-acetyl-4,5-methylenedioxyphenyl)-2-
thiophenecarboxamide

20 3-{[{4-chloro-3-methyl-5-isoxazolyl)aminolsulfonyl}- 1.04
N-(2-carbamoyl-4,6-dimethylphenyl)-2-
thiophenecarboxamide

3-{[{4-chloro-3-methyl-5-isoxazolyl)aminolsulfonyl}- 0.05
N-(2-carboxyl-4,6-dimethylphenyl)-2-
25 thiophenecarboxamide

3-{[{4-chloro-3-methyl-5-isoxazolyl)aminolsulfonyl}- 3.8
N-(2-ethyl-4,6-dimethylphenyl)-2-
thiophenecarboxamide

3-{[{(4-chloro-3-methyl-5-isoxazolyl)amino]sulfonyl}- 1.1
30 N-[2,6-dimethyl-4-(1,3-o0xazol-2-yl)phenyl]l-2-
thiophenecarboxamide

* ET, antagonist activity relative to N-(4-chloro-3-methyl-5-isoxazolyl)-2-{[3,4-
{methylenedioxy}-6-methylphenyl)acetyl]-thiophene-3-sulfonamide
35 - data not available or measured as % inhibition @ 100 uM

The compounds provided herein also exhibit improved
pharmacokinetic properties as compared to known endothelin antagonists

(see, Table 2, below). As shown in Table 2, the compounds provided
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for antagonism of ET, receptors over ETg receptors of 441,000, while N-
10 (4-chloro-3-methyi-5-isoxazolyl)-2-{[3,4-(methylenedioxy)-6-methyl-
phenyl)acetyl]-thiophene-3-sulfonamide possesses a selectivity of 20,950
in the same assay.
Table 2 also provides data demonstrating the improved tolerability,
both in vitro and in vivo, of the compounds provided herein, as compared
15 +to known endothelin receptor antagonists. See, EXAMPLE 24. For
example, N-{2-acetyl-4,6-dimethylphenyl)-3-{[(3,4 dimethyl-5-
isoxazolyl)amino]sulfonyl}-2-thiophenecarboxamide has ICg, values of
7.6, 126.3 and 28.0 in in vitro assays that measure inhibition of the
CP4502C9, 2C19 and 3A4 enzymes, respectively, while N-{4-chloro-3-
20 methyl-5-isoxazolyl)-2-{[3,4-(methylenedioxy)-6-methylphenyl)acetyll-
thiophene-3-sulfonamide possesses ICy, values of 0.03, 0.2 and 0.09,
respectively in the same assays. Furthermore, N-(2-acetyl-4,6-
dimethylphenyl)-3-{[(3,4 dimethyl-5-isoxazolyl)amino]sulfonyl}-2-
thiophenecarboxamide exhibits 50% inhibition of mean pulmonary arterial
25 pressure (MPAP) increase in vivo at approximately 1 mg/kg in an acute
hypoxia model, while N-(4-chloro-3-methyl-5-isoxazolyl)-2-{[3,4-
(methylenedioxy)-6-methylphenyl}acetyl}-thiophene-3-sulfonamide shows
50% inhibition of .MPAP increase at 2.5 mg/kg in the same assay.
Additional data is provided in Table 2.
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N-{2-acetyl-4,6-dimethylphenyl)-3- 25.1 442,000 4.0
{l[{4-chloro-3-methyl-5-
isoxazolyl)amino]sulfonyl}-2-
15 thiophenesulfonamide

N-{2-methanesulfonylacetyl-4,6- 16.7 66,500 12.2
dimethylphenyl)-3-{[{4-chloro-3- )
methyl-5-isoxazolyl)aminolsulfonyl}-
2-thiophenesulfonamide

20 N-{2-acetyi-4,6-dimethylphenyl)-3- 148.1 441,000 6.0
{[(3,4 dimethyl-5-isoxazolyl)amino]-
sulfonyl}-2-thiophenecarboxamide

N-(2-methanesulfonyl-4,6- - 456,000 1.5
dimethylphenyl)-3-{[{4-chloro-3-

25 methyl-5-isoxazolyl)aminolsulfonyl}-
2-thiophenesulfonamide

N-(2-(2-oxazolyl)-4,6- - 119,000 5.3
dimethylphenyl)-3-{[{4-chloro-3-
methyl-5-isoxazolyl)amino]sulfonyl}-
30 2-thiophenesulfonamide

N-(2-cyano-3,4,6-trimethylphenyl)-3- -- 549,800 5.1
{I{4-chloro-3-methyl-5-
isoxazolyl)aminolsulfonyl}-2-
thiophenesulfonamide

35 N-(2-chloro-4,6-dimethylphenyl)-3- - 166,000 2.6
{l[{4-chloro-3-methy!-5-
isoxazolyl)amino]suifonyl}-2-
thiophenesulfonamide
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COMPOUND 8 a y
N- (4- chl or 0-*3- netdtyl - 5- |soxazolyl) 2- 43.6 20,950 4.5

{[3, 4- (nethy*enedcggyarETﬂﬁuo HoﬂQTghenyl)acetylI-thlophene-3- sul f onam de
N- (2-acetyl -4, 6-di net hyl pheny 3 5.1 442,000 4.0 {[(4-chloro-3-nethyl-

i soxazol yl )am no] sul fonyl}-2- TABLE 2 (cont.)
10
COMPOUND CP450 CP450 CP450
2C9" 2C19° 3A4°

N-(4-chloro-3-methyl-b-isoxazolyl)-2- 0.03 0.2 0.09
{[3,4-(methylenedioxy)-6-methyl-
phenyl)acetyl]-thiophene-3-

15 sulfonamide

N-{2-acetyl-4,6-dimethylphenyl)-3-{[(4- 1.67 48.8 3.3
chloro-3-methyl-b-
isoxazolyl}aminolsulfonyl}-2-
thiophenesulfonamide

20 N-(2-methanesulfonylacetyl-4,6- 5.1 50.6 4.0
dimethylphenyi)-3-{[(4-chloro-3-
methyl-5-isoxazolyl)aminolsulfonyl}-2-
thiophenesulfonamide

N-(2-acetyl-4,6-dimethylphenyl)-3- 7.6 126.3 28.0
25 {l{3,4 dimethyl-5-isoxazolyl)amino]-
sulfony!}-2-thiophenecarboxamide

N-(2-methanesulfonyl-4,6- 5.3 6.2 13.7
dimethylphenyl)-3-{[{4-chloro-3-
methyl-5-isoxazolyl)aminolsulfonyl}-2-
30 thiophenesulfonamide

N-(2-(2-oxazolyl)-4,6-dimethylphenyl)- -- -- --
3-{[{4-chloro-3-methy!-5-
isoxazolyl)amino]sulfonyi}-2-
thiophenesuifonamide

35 N-(2-cyano-3,4,6-trimethylphenyl)}-3- 0.77 13.53 1.44
{[(4-chloro-3-methyl-5-
isoxazolyl)aminolsulfonyl}-2-
thiophenesulfonamide
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6.0 {[(3,4 dinethyl-5-isoxazolyl)am nol sulfonyl}-2-thiophenecarboxam de

N- ( 2- net hanesul fonyl -4,6- -- 456,000 1.5 dinethyl phenyl)-3-{[(4-chloro-3
25 met hyl - 5-i soxazol yl ) am nol sul fonyl }- 2-thi ophenesul f onam de
N-(2-(2-oxazolyl)-4,6- -- 119,000 5.3 dinethyl phenyl)-3-{[(4-chloro-3

met hyl - 5-1 soxazol yl ) am nol sul fonyl }- 30_g41 hi ophenesul f onam de

N-(2-cyano- 3, 4, 6-trinet hyl phenyl)-3- -- 549,800 5.1 {[(4-chloro-3-nethyl-
| soxazol yl )am no] suI fonyl } 2 t hi ophenesul fonam de 35

N-(2- chl or o ' e 4

i soxazol yl ) am

PCT/ US00/ 35%

(h) N (2-c
i soxazol yl ) g

nmmml:rablﬂofzoewln]\etﬁylphenyl) 3-{[(4- 0.56 4.60 3.86
chloro-3-methyl-5-
isoxazolyl)amino]sulfonyl}-2-
thiophenesulfonamide

b5 N-(2-cyano-3,4,8-trimethylphenyl)-3- 2.38 14.36 3.30
{[(3,4-dimethyl-5-
isoxazolyl)aminolsulfonyl}-2-
thiophenesulfonamide

10 ° ICg, values in M.

TABLE 2 (cont.)

COMPOUND Cax (1) Acute
Hypoxia®

15 N-(4-chioro-3-methyl-5-isoxazolyl)-2-{[3,4- 133.2 2.5
{methylenedioxy)-6-methylphenyl)acetyl]-
thiophene-3-sulfonamide

N-(2-acetyl-4,6-dimethylphenyl)-3-{[(4- 58.8 1
chloro-3-methyl-5-

20 isoxazolyl)aminolsulfonyl}-2-
thiophenesulfonamide

N-{2-methanesulfonylacetyl-4,6- 37.3 >5
dimethylphenyl)-3-{[(4-chloro-3-methyl-5-
isoxazolyl)amino]sulfonyl}-2-

25 thiophenesulfonamide

N-(2-acetyl-4,6-dimethylphenyl)-3-{[(3,4 167.2 1
dimethyl-5-isoxazolyl)amino]sulfonyi}-2-
thiophenecarboxamide

N-(2-methanesulfonyl-4,6-dimethylphenyl)- 10.3 -
30 3-{I{4-chloro-3-methyl-5-
isoxazolyl)amino]sulfonyi}-2-
thiophenesulfonamide

N-(2-(2-oxazolyl}-4,6-dimethylphenyl)-3- 66 --
{l[{4-chloro-3-methy!-5- ‘
35 isoxazolyl)aminolsulfonyl}-2-
thiophenesulfonamide
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COVPOUND CP450 CP450 CP450 2C9* 2Cl19* 3A4*

N- ( 4- chl owey ¢3740®'ishyl - 5-i soxazolyl )-2- 0.03 0.2 0.09 PCT/US00/35599

{[ 3, 4- (et hyl enedi oxy) - 6- met hyl phenyl )acetyl]-thi ophene-3- 15 sul fonam de
N- (2-acetyl -4, 6-di net hyl phenyl )-3-{[(4- 1.67 48.8 3.3 chloro-3-nethyl-

I soxazol yl ) am no] sul fonyl }-2- thiophenesul fonam de 20

N- ( 2- met hanesul fonyl acetyl -4,6- 5.1 50.6 4.0

di et hyl phenyl ) -3-{[ (4-chl oro-3 net hyl - 8®8-soxazol yl ) am nol sul f onyl } - 2-

t hi ophenesul fonam de N-(2-acetyl -4, 6-di net hyl phenyl)-3- 7.6 126.3 28.0 25
{[(3,4 dinethyl-5-isoxazol yl)am no] sul fonyl }-2-thi ophenecar boxam de
N ( 2- et hanbw fFonyt - &, 0- 9.9 0. 2 to. ety T pHeny T o = Sims
met hyl - 5-i s¢xazol yl ) aniGQVEQUNDYyI } - 2- 30 hi opk@gg:{pg)‘ onarmi| de Acute
N-(2- (2- oxagol yI) 4, 6- d| net hyl phenyl') - 3- {[(4 chl or o- 3- ppBXia*S
| soxazol yl ) e SO Pt O CHC S OO e e
N-(2-cyano-3,4,6-‘mmethylphenyl)-3-{[(4- 45.7 1to 5
chloro-3-methyl-5-
isoxazolyl)amino]sulfonyl}-2-
thiophenesulfonamide

b N-(2-chloro-4,6-dimethylphenyl)-3-{[{4- 49.5 -
chloro-3-methyl-5-
isoxazolyl)amino]sulfonyl}-2-
thiophenesulfonamide

N-(2-cyano-3,4,6-trimethylphenyl)-3-{[(3,4- 85.8 1tob
10 dimethyl-5-isoxazolyl)amino]sulfonyl}-2-
thiophenesulfonamide

# In vivo model, dose to achieve 50% inhibition of mean pulmonary
artery pressure increase (mg/kg)
15
B. Preparation of the compounds

The preparation of some of the above and other compounds that
possess the requisite activities are set forth in the Examples. Com-
pounds whose synthesis is not explicitly exemplified can be synthesized

20 by routine modification of one or more methods described in detail in the
Examples by substituting appropriate readily available reagents.

Many of the compounds described herein are 3-sulfamoyl-2-
arylaminocarbonylthiophene derivatives. In general, these compounds
may be prepared by coupling of the appropriate 3-

25 sulfamoylthienylcarboxylic acid with a substituted or unsubstituted
aniline.

The 3-sulfamoylthienylcarboxylic acids may be prepared by a
variety of methods known the those of skill in the art. In general, most of
the syntheses involve the condensation of a carboalkoxythienylsulfonyl

30 chloride with an aminoisoxazole in dry pryidine or in tetrahydrofuran
(THF) and sodium hydride. Subsequent hydrolysis of the carboalkoxy

ChrlOp-i0145
group provides the desired acids. The sulfonyl-sheéké‘es and
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35 N-(2-cyano-3, 4, 6-trinethyl phenyl)-3- 0.77 13.53 1.44
{[(4-chl oro-3-nethyl -5 i soxazol yl ) am nol sul fonyl }-2- thi ophenesul f onam de
WO 01/ 496Q%) R%944S00/ 35599 - 64 COVPOUND CP450 CP450 CPASQ Al 3ed9- 3A4*
N- (2- chl oro-4, 6-di net hyl phenyl )-3-{[(4- 0.56 4.60 3.86 chloro-3-nmethyl-5
| soxazol yl ) am no] sul fonyl }-2- thi ophenesul fonam de 5
N-(2-cyano-3, 4, 6-trinethyl phenyl)-3- 2.38 14.36 3.30 {[(3, 4-dinethyl-5
i soxazol yl ) am no] sul fonyl }-2- thi ophenesul fonani de 10 |IC50 values in pM
TABLE 2 (cont.) COVPOUND Cmax (lug) Acugg- Hypoxia# 15
N- (4-chl oro- 3- net hyl - 5-i soxazol yl)-2-{[3,4- 133.2 2.5
(et hyl enedi oxy) - 6- net hyl phenyl )acetyl ] - thi ophene- 3-sul fonam de
N (2-acetyl ;4. 6-.di : | )= 3~ = : r Q- 35 sp 20
soxavol yl ) AeiFORFHIE RARGY obibe pbfaingl chrimefidefly & Syithdbi.cd
Sl_- (2- hrfelt hﬁ”&&dl rdimy taeréHods, descdibed irSthe Examples or using other methods

I met en - 3- 4- chl or 0- 3- net hyl - 5- i soxazoal yl )am ng | f 1}-2 25
t hi ophgngsuqa\}lqji@[ﬂq; gé(those of skill in this%art (see, e.0., U.gl. I)’atent l\]osél.J onyl}

4,659,369, 4,861,366 and 4,753,672).
5 For example, the thienylsulfonyl chlorides may be prepared by the

following methods. A 3-sulfamoylthiophene precursor may be brominated
at the 2-position by reaction with, for example, bromine or N-
bromosuccinimide. Subsequent metal-halogen exchange with an
alkyllithium, e.g., n-butyllithium, and reaction with carbon dioxide

10 provides the desired acid. Alternatively, a 2-thienylcarboxylic acid
derivative may be sulfonated at the 3-position by reaction with, e.g.,
sulfur trioxide in sulfuric acid. Conversion of the resulting sulfonic acid to
phosphorous, 42 ‘;a:c)%c)sphorous oxychloride, thionyl ehé%yg %’

15 oxalylm%ollowed by reaction with the appropriate amine provides

a sulfonyl chloride (by reaction with phosphorous pentachjoride, .
g éh/

the desired sulfamoylthienylcarboxylic acid derivative. The intermediate
sulfonyl chloride may also be prepared directly by reaction of the
thienylcarboxylic acid derivative with chlorosulfonic acid.
The N-(alkylisoxazolyl)sulfonamides can be prepared by condensing
20 an aminoisoxazole with a sulfonyl chloride in dry pyridine with or without
the catalyst 4-{dimethylamino)pyridine. The N-(3,4-dimethyl-5-
isoxazolyl)sulfonamides and N-{4,5-dimethyl-3-isoxazolyl)sulfonamides
can be prepared from the corresponding aminodimethylisoxazole, such as
5-amino-3,4-dimethylisoxazole. For example, N-(3,4-dimethyl-5-isoxa-
25 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

RECTIFIED SHEET (RULE 91) ISA/EP



N (2-acetyl -4, 6-di net hyl phenyl )-3-{[ (3,4 157.2 1

di Eret hyl - 5-i soxazol yl ) am no] sul fonyl }-2- thi ophenecar boxam de

N ( 2- et bignyl - 4, 6-di met hyl phenyl )- 10.3 -- 30

3-{[ (4-chl'or fiighedT) hyl -5 i soxazol yl ) ami no] sul fonyl }-2- thi'ophenesul f onami de
N (2- (2-oxazol yl) -4, 6-di net hyl phenyl )-3- 66 -- {[(4-chloro-3-nmethyl-5 35

| soxazol yl ) am nolsul fonyl }-2- thi ophenesul fonam de WO 01/ 49685

PCT/ US00/ 35599 -65 COMPOUND Cmax (Ng) Acute Hypoxia"

N (2-cyano- 3,4, 6-trinmethyl phenyl )-3-{[(47-45.7 1 to 5 -chloro-3-nethyl-

| soxazol yl ) am no] sul fonyl }-2- thi ophenesul fonam de 5

N- (2- chl or o- 4, 6-di net hyl phenyl) 3-{[(4- 49.5 -- chloro-3-nethyl-

i soxazol yl) S L ' B s
?Vg'?gﬂe 44 fa or b R‘?’?W?iu lﬁr%@ugdﬁmetﬂayl? lsl%xazolyl)thlo

N—(2-cyano trimet yIp eny
di net hyl - 5- ighexezdisylfpaaniide suas prgpgred frdmopleeniessd bromo-denethyiisoxavo

Mt ease. ( mEPRFMd SEPhana 2 ioai! ST BoRpBATEL SoRbm RepEHE: | on of some
of the above and Qlgr s GRSMAHIMES 4153 can be prepared from the corresponding
5 sulfonyl chloride and the aminoisoxazole in pyridine with or without a

catalytic amount of 4-dimethylaminopyridine (DMAP). In some cases, the

bis-sulfonyl compound is obtained as the major or exclusive product. The

bis-sulfonated products can be readily hydrolyzed to the sulfonamide

using aqueous sodium hydroxide and a suitable co-solvent, such as

10 methanol or tetrahydrofuran, generally at room temperature.

The substituted anilines may be synthesized by nitration of the
appropriate precursor substituted benzene with, e.g., a mixture of nitric
and sulfuric acid, or nitronium tetrafluoroborate. Reduction of the
resulting aromatic nitro compound with, e.g., zinc powder, catalytic

15 hydrogenation, stannous chloride, or any other method known to those of
skill in the art, affords the desired aniline.

Coupling of the thienylcarboxylic acid with the aniline may be
accomplished by conversion of the acid to the corresponding acyl
imidazole (by reaction with, e.g., carbonyldiimidazole) or acyl chloride (by

20 reaction with, e.g., oxalyl—eheﬁ?e ok%thionyl chloride), followed by
reaction with the aniline to give the desired arylaminocarbonylthiophene
compounds.

Some of the compounds described herein are 3-sulfamoyl-2-
benzylaminocarbonylthiophene derivatives. In preparing these

25 compounds, the aniline in the above preparation is replaced with a
benzylamine. Appropriate benzylamines may be synthesized by reaction
of the corresponding benzyl halide with azide, followed by reduction of
the resulting benzyl azide by, e.g., catalytic hydrogenation or treatment

with a trialkyl- or triarylphosphine.
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possess the requisite activities are set forth in the Exanples. Com pounds
whose synthesis is not explicitly exenplified can be synthesized 20 by
routi ne molof/uwssi on of one or nore methods described in Betr/asoo/ismo he
Exanpl es by substituting appropriate readily avail abl e reagents. Many of

t he conpounds descri bed herein are 3-sul fanoyl - 2-

aryl am nocar bonyl t hi ophene derivatives. In general, these conpounds may be
prepared by coupling of the appropriate 3 25 sul fanoylthienyl carboxylic
acid with a substituted or unsubstitutedsganiline. The

3-sul famoyl t hi enyl carboxylic acids may be prepared by a variety of nethods
known the those of skill in the art. In general, nost of the syntheses

i nvol ve the condep®&@dri @mpbunds debeab&@netéiheadie 3uliffamolyl-20asMdytyfRioM t h
an am noi soxazole in dry pryidine or in tetrahydrofuran (THF) and sodi um
hydri de. 5uuﬁmﬂenw@ww-y§h§3@mww%mwkmgengraiag pt addigies afhan
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comrer ci al | yadld deyivaliies] sa6h aRCHP NdhiRghyIoNTRETHIIS sdsige! ThRdaimidd heayEsanpl es
or using other nethods available to those of skill in this art (see, eg.,

U.S. Pat ént MNeparedibggeaghon of thelacid avith ganhamddmidazole, Hellowseshby e, t he
t hi enyl sul f onyl ..chl ori de: Re. pr red. the follow ng nethods. A
3-sul f anoyl ﬁ%fy%gﬁgnvg{tlﬁﬂgiﬂrs #Wn@tﬁg)%%%ﬁé/ﬁat ed at the 2-position by
reaction with, foCemsmnpfehe BOATPOURCG! dddcridedrstelitralynbélprefureaaseny
nmet al - hal ogen exchange with an alkyllithium e.g., n-butyllithium and
reacti on w tRethadertinaskinggchemgrlovi des the desired acid. Alternatively, a
2-thienyl carboxylic acid derivative may be sul fopated at theg,3-pQsition by
reaction with, e.g., sulfur trioxide in sulfyri¢ acid. Convensi on df the
resulting sulfonic acid to a sulfonyl chlorige be reactionw

_N

phosphor ous pent ashjci, ol r fde, ‘™ HN o ~N
/ . \ so, . .
A B 60
s COR &0
C

61
Ve R

R! CH, R’ CH, R CH,
Step 3 I( Step 4 /Z‘< Step 5 2 Q
> RY N N N
ArNH, \r}l o’ (Na) Hl}l o” (Na) Hr}l o’
E S0, so, 8o,
o) / 0 o
S S S
HN— ,, HN—,. HN\AT\RSZ
F G H

where R’ is halogen or lower alkyl with chlorine and methyl being
10 preferred.
For compounds of formula A, R® is taken with CO form a
carboxylic acid or derivative. In this instance R® is preferably OR* where
R* is lower alkyl or alkoxyalkyl, with methyl or methoxymethyl being

preferred, or any other group consistent with the intended chemistry.



phosphorous. 4~e , phosphorous oxychl ori de, thionyl eFlde or 15

oxal yl -s#efid. 4 foll owed by reaction with the appropriate am ne provides
t he desi medosweanoyl t hi enyl carboxylic acid derivative. TheT/UREsa®di at e
sul fonyl chloride may al so be prepared directly by reaction of the

t hi enyl carboxylic acid derivative with chlorosul fonic acid. The

N- (al kyl i soxazol yl ) sul fonam des can be prepared by condensing 20 an

am noi soxazole with a sulfonyl chloride in dry pyridine with or w thout
t he catal yst 4-(di met hyl am no) pyri di ne. -6 N- (3, 4-di net hyl - 5-

i soxazol yl ) sul fonam des and N-(4, 5-di net hyl - 3-i soxazol yl )sulfon amd es
can be prepared fromthe correspondi ng am nodi net hyl i soxazol e, such as
5- am no- 3, 4- di metpyrl dsippeERiS of Fermeman®loe.D NRtGis4o Rt B HN Haldgdrs vra 25
zol yl') - 2- (car bonet hoxy) t hi ophene- 3-sul f onam de was prepared from 2-

met hoxycar béet prephetie-aid @ctivaling @ipypiapsnsitant vith e 31tgndedet hyl -

i soxazol e i ry. i.di - hal 0l soxazol Ul f ! can be
prepared _by%@%ﬁﬁg_ﬁgg?%ﬁbgrmagp%gn’\?&ﬁ-Qﬁﬂﬁh%%seox%?ébéa\%!w %Q%@éﬁ%%ﬁonyl

chloride in THE wdrhcsiagbunts BEEdInmiiaD PHRETF ( ROLE £y shifddrRidd0 01/ 49685
PCT/ USO0/ 35599 -67 hydride as a base. For exanple,

N- ( 4- br orfo- 3ratadiifg sreuwpgarYFiENtWith-thgHetrndedehemirdm . der wxemmepar ed
from 5-am nqg-4-br. -.3- et hyl i soxa- zol e and t hi ophene-2-sul fonyl chloride
in THE and 3*6%“3’%%%%?‘&’@3 These sul fonam des al so can be prepared fromthe
correspondi ng 5 FgHdamnpbushs of iFeen@acE t Ae cani i A ParaAlaticl o eterefy ¢l Wit h
or without a_ catal gti c amount of 4-di et hyl am nopyridine (DVAP). In sone
cases, the rifgsWdill Penseneanpayrinidinebeinonrefegedhe maj or or excl usive
product . The . bi 34l 1 0nahgdRLAGUA,S1GAN PEd EBAIIN DKL flapfEdod O the

sul fonam de usi ng aquéous sodi um hydr oXi de "and a 'sui t abl e co- sol vent, such

as 10 metgharmeimidisttidrly huedansamaygdsehal dysighed @om preppesdibymethbts
substituted anilines may be nt hesi zed by nitration of th acP_p_ro riate

b
precursor sUHSWR iﬁ?éboﬁéﬁi@fiyw the ag (gee, a.on Nogradyf %8{5}6 Medicinal

Chemistry A Biochemical Approach, Oxford University Press, New York,
pages 388-392).

Compounds described herein have been synthesized and tested for

15 activity in in vitro assays and, in some cases, in in vivo animal models.
Nuclear magnetic resonance spectroscopic (NMR), mass spectrometric,
infrared spectroscopic and high performance liquid chromatographic
analyses indicated that the synthesized compounds have structures
consistent with those expected for such compounds and are generally

20 greater than 95% pure. All of the compounds exemplified or described
herein exhibited activityA 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 those that

25 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
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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. 165: 223-230; Filep et al.

(1991) Biochem. Biophys. Res. Commun. 177: 171-176). In vitro studies

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

W th
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Ol B ASCOR0 8CORR0 CD R CH3B R CH3 R CH3 Step 3 Step 4 Step 5
Ar NH2~ RBMOBI/E8O, N "N (Na) HN o (Na) Hi XH O N E sot SPeT/US@¥35®9 cO S
HN - Ar HN - Ar HN-Ar"R62 F G H where R1 is halogen or |ower alkyl with
chlorine and nethyl being 10 preferred. For conpounds of forrmula A R60 is
taken with COforma carboxylic acid or derivative. In this instance R60
is preferably OR4A where R4 is |ower alkyl or al koxyal kyl, with nethyl or
met hoxynet hyl being preferred, or any gtlker group consistent with the

I ntended chem stry. WO 01/49685 PCT/ US00/ 35599 -69 For conpounds of
formulas Cor D, R6 is OR4, OH halogen, or other carboxylic acid
activating gQueUReeORNSIES. FVMttehtNaﬁ‘ g, ntianged toclsRikaeed et shnahdrEmAilons

with chlorine bein espeC|aI \P/ preferred.
0 436 189 to BANYU HARMACEUTICAL CO., LTD (October 7, 1991);

sée, also Bolger et al. (1983) J. Pharmacol. Exp. Ther. 225291-309).

Using the results of such animal studies, pharmaceutical effectiveness

5 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

10 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
15 and used to provide information regarding the relative inhibitory potency
of the test compound. Other tissues, including heart, skeletal muscle,
kidney, uterus, trachea and vas deferens, may be used for evaluating the
effects of a particular test compound on tissue contraction.
Endothelin isotype specific antagonists may be identified by the
20 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: 566-571). For example, ETg re-

25 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.




For conmpounds of fornmulas D and F, R61 is any sul fonam de 5 protecting
group consistent with the intended chem stry, for exanple nethoxynethyl.
For compovmds4wBs fornula E, Ar can be any aromatic or het PETYSONWISSI i ng

wi th benzene and pyrim di ne being preferred. Prodrugs and ot her derivatives
of the conpounds suitable for 10 adm nistration to humans may al so be

desi gned and prepared by nethods known to those of skill in the art (see,
e.g., Nogrady (1985) Medicinal Chem stry A Biochem cal Approach, Oxford
University Press, New York, pages 388-3%2). Conpounds described herein
have been synthesized and tested for 15 activity inin vitro assays and,
in sonme cases, in in vivo ani mal nodels. Nuclear magnetic resonance
spectroscopi ¢ (NVRle bifRfifig DRIhPEBAAS 6r inﬂiaftwsﬂbm bPeR@BktelRNEb hi gh
performance liquid chrona?ographlc anal yses indicated that the synthesized
conpounds hdvi: kEceptensrean be @ssessethbyvineasuring theifubition ¢bendeitielin-

conpounds and _ar eneral | Q greater than 95% e. Al .of t conpounds
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activities dothel in peptide ar .the ility to  ipnterfere with or
i nhi bi t endﬁ%@ﬁg@}pé‘[}‘?ﬁe@e & %%ﬂﬁ&"'t%&f W iseino s Grifittie ties,
such as the gidthblin récdlitbes hiayepe dviafldtBdIBEBBERRHNIAG the inRFRRY ’IoMet h one
or nore of the endothelin peptides for binding to endo- thelin receptors

can be used reAPPNRE REIVRSAUSINGtisstigs dhpbrlifder ntesepton sui@Pe1/ 49685

PCT/ US00/ 35599 - 70 receptors an he et hods..for di,stingui shing the
specificities of l‘gsn'ag-sqfcﬁeﬁsr?ylseg'%é)_tr%llag?eaﬁ%ﬂng?eé %fg 8%‘?‘8?”]“8? use in the
met hods 1@ tfoe&ET,Neceptuletdivl ET; iesimabes hei s ®edArsnd 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-

15 ness may be evaluated (see, e.g., 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.
5,187,195; U.S. Patent No. 5,082,838; U.S. Patent No. 5,230,999;
published Canadian Application Nos. 2,067,2‘88 and 2071193; published
Great Britain Application No. 2,259,450; Published International PCT

20 Application No. WO 93/08799; Benigi et 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.

25 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.



Thus, other preferred conpounds of fornulas | and Il, in addition to 5
those specifically identified herein, that are endothelin antagonists or
agoni st s wayl/lwess denti fi ed usi ng such screeni ng assays. 1PCT/aisowistai ng
conmpounds that nodul ate the activity of an endothelin peptide The
conpounds are tested for the ability to nodulate the activity 10 of
endot hel i n-1. ‘Nunerous assays are known to those of skill in the art for
evaluating the ability of conpounds to nodul ate the activity of endothelin
(see, e.g., US. Patent No. 5,114,918 to73shikawa et al.; EP Al 0 436 189
t o BANYU PHARVACEUTI CAL CO., LTD. (Cctober 7, 1991); Borges et at. (1989)
Eur. J. Pharm 165: 223-230; Filep et at. 15 (1991) Bi ochem Biophys. Res.
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436 189 to BANYU /bmﬂm@z@r que@\fyn@@endpﬂnﬁhr( @aepers i pregated). kh
phar maceut i V, b |bed in
gﬁhcﬂ&h fhtly njié]tﬂ g %n fﬁlﬂ ?l"tp?;é O;?(?:%rf%se&sai %efjlé

t he Exanpl e greid ana e ude nding to
ETA and ETB suppept and Lweasanheﬂfbdmﬁbffaﬂﬁ,spu&ﬁbah@d dffresep®rs. IBynes that
have been genetically engineered to express_either ETA or ETB receptors on
their cel® $@ledingcommpeoundspuithirastishlay spectinities, diptingopilkelassss
assessed as ity to inhibit an endothelin induced
activity in E\G;‘ll-['ro(bt}gl;gn%ép%éaéﬂﬁ?éldcul ar tissue, such as rat portal vein
and aorta as wel |OBas ofahotd Gfth?e cbmmsahdy\mlndleécﬁt@aa dpieeptats

Borges, R, Von Graf enst ei n, and %3% "Tissue selectivity of
endot hel i n, "regiy sugh %éﬁfﬁw@dﬂ cowadsntémv oﬂreiéw?pe brangiadstknewnact as
an endot hell v r rats, ddy
m ce or ot hé[rB @@%g%ﬁ%ﬁ@ "ggh%\élh %rqﬁn{)’(&l@ § ??gﬁa d(% Féﬁﬁ{%ﬁﬁ%%@ (1990)
J. Med. Merﬁclﬁ&rﬂﬁ&c 0 (0 9009 &3kl oleEiholdkpOA 3659@1&322&/&5,Tlﬁmk@ so, U.S.
Patent No. 5,114, 918 to Ishikawa et al.; and EP Al 0 436 189 to BANYU
PHARMACEUTI gq_mwn 3 ¢aN (l@c’ghp@@rthﬂt aiggp)amflc 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

15 from a selected tissue are mixed with the resin to which the compound is
linked and the receptors are selectively eluted. The receptors can be
identified by testing them for binding to an endothelin isopeptide or
analog or by other methods by which proteins are identified and
characterized. Preparation of the receptors, the resin and the elution

20 method may be performed by modification of standard protocols known
to those of skill in the art (see, e.d., 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 provideda Any of the assays

25 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 ETy receptor by

measuring the binding affinity of the unknown receptor for a compound



see, also Bolger et al. (1983) J. Pharmacol. Exp. Ther. 225291-309). Using
the results of such animal studies, pharnmaceutical effectiveness 5 may be
eval uat edavand49gsBir maceutical ly effective dosages det er m npdT/US00/356%%nt i al
agoni st may al so 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 conpound to stinulate constriction of isolated rat
thoracic aorta (Borges 10 et al. (1989) "Tissue selectivity of endothelin”
Eur. J. Pharmacol . 165: 223-230). To periermthe assay, the endotheliumis
abraded and ring segnents nounted under tension in a tissue bath and
treated with endothelin in the presence of the test conpound. Changes in

endot hel i N gradideechérens titdt Ra€ arlaiondedfinidpFer besnenssptdrls s IhBRthRe.
generated 15 and used to provide information regarding the relative

i nhi bi tory pdi@neieferntialdntesastionifpperiyl fex Aetermisingete pargicytarng heart,
skel et al ”ufcﬁjsegasgf aqqﬁg&blétﬁégts%d Wi CQ%taogg@‘&JN n%é%%%ﬁ%sde@%e%e used for

eval uat i ng ects a partil cul ar CcoO on ti1sSsue

contracti on.hdegiot hed exainpld, yaagnpoends wWatahigigaffirdtys fomE T pecdatabisd bhad by
the 20 ability of a test compound to interfere with endothelin binding to
di fferent® ditdegsnoafiitty forelkps Ercamigraiare eargitatasdtariegs asr ecept or

bt | . . : ol : _ .
endot hel | n' BRI ARE ishviTerca, PomAREIsiR ) BREfcle Mg Ea0AEY £ 00, %0,
al . (1992) \BithdETMecBpogrByfe drlid4ieston usé&d adb&strhp. adeditsexanpl e, ETB

re 25 ceptors are expressed in vascul ar endothelial cells, possibly
nedi ati ng tH r &iospudation gndsadminisiration efthe AABPPSINPAE! i ved rel axi ng

factor (De Nucci . R SCH - 9797) . ETA
receptors are notFO?h]eLﬁéeté?ré%g?ﬁpl%Spﬁﬁpghﬁé‘lﬁ%lgﬁgﬁ?\g ggé‘\e&s’ﬁﬁ' \ﬁ?%h expr ess
ETB r ecd@ orfsrmiatidhis481e8so ripd sition6/ distded forZadimibiratibngfaheconpounds or

i nhi bition of bindi ng of endothelin to ETB receptors can be assessed by
measuri ng t ROEMRCEHEFIY aEcep@dlfderivatives, majtistiadyr saltagb thy sulfona-

prostacycli pniddScdmRBSHAREY pP¥vided HBHRY. BEARS of the observed superior

stability characteristics of the salts, compared to the neutral forms, such
salts, particularly the sodium salts, are particularly suitable for oral and

15 parenteral administration. Such compositions include solutions,
suspensions, tablets, dispersible tablets, pills, capsules, powders,
sustained release formulations and any other suitable formulation.
Preferably the compositions will take the form of a pill or tablet. Methods
for manufacture of tablets, capsules and other such formulations are

20 known to those of skill in the art (see, e.g., Ansel, H.C (1985)
Introduction to Pharmaceutical Dosage Forms, 4th Edition, pp. 126-163).

In the formulations, effective concentrations of one or more
pharmaceutically acceptable derivatives is (are) mixed with a suitable
pharmaceutical carrier or vehicle. Preferably, the sulfonamide compounds

25 are derivatized as the corresponding salts, preferably sodium salts, prior
to formulation, as described above. The concentrations of the salts of
the compounds in the formulations are effective for delivery of an
amount, upon administration, that ameliorates the symptoms of the

endothelin-mediated disease. Typically, the compositions are formulated



met abolite, 6-keto PGF1G from cultured bovine aortic endothelial cells 5
(see, e.qg., Filep et al. (1991) Biochem and Bi ophys Res. Commun. 177:
171-176) wahus968i he rel ative affinity of the conpounds foPCTURGEISEI
endothelin receptors may be eval uated by determ ning the inhibitory dose
response curves using tissues that differ in receptor subtype. Using such
assays, the relative affinities of the conpounds 10 for ETA receptors and
ETB receptors have been and can be assessed. Those that possess the
desired properties, such as specific i nzjé)l tion of binding of
endothelin-1, are selected. The sel ected conpounds that exhibit desirable
activities may be therapeutically useful and are tested for such uses

be. oval uat a0 Sife HosB60) BRTRIRA T "Ry G hpls ¥ abBEioKE e \DeiBh:
5, 240, 910; lfka‘é:tldﬂabﬁﬂbnﬁskburﬁi 5isSdiSed Ususpdraleen idisiersed ol&ihé%[seU S.

Pat ent No. 5, 082 838; U S. Patent No. 5,230,999; published Canadi an
Appl i cati on Mi¥ed in Heelestry Hﬁal%ﬂ@%eff%ﬂb{q chReertiratien sHrhdhat Ad®l i cati on

No. 2,259, 4 i 3/ 08799;
Beni gi et a? pe(a fgg%d'ﬁ]ﬁdg% eg\%trclia onarggﬁg %rmﬁg%%&%gfe\pgt&al
(1993) Ligfe vShﬁcﬂé@Saltéltelﬂﬁ%cﬂrﬁ'?ﬁétramfrbfmbelrwfﬂnpbd&a‘idsey&i'ﬂ\bdéd heraint r o

activities that correlate with in vivo effectiveness will then be

formul ated iRCINAP @I BUGhERFRRIEIovUN o dBAPD KRG TREPrEdRPeaguitable

t her apeutic AEYs used in nethods for identifying
and isol at ﬁnb%’g’en§gf%§1ﬂ|gﬁ-spec?fkgﬂ}'@%ﬁﬁ?g}“s and aiding in the design of
conmpounds t hatadalitbompthe mhenhndedna\heblelfrmrmuﬂagdmssﬂse evleagoni st s or t hat

are nore specific for, a particylar endathelin receptor. WO 01/ 49685
PCT/ US00/ 3550grmagguticaliy grty e dpoiediHdbtihel GHmpes! Bf‘o?fsmﬂyr%'t RBENRAREd

identif t; t hod,
on or n0r & G Ok EL Rl R eRioh 2 BROKeE su s R N By oSt oas o

af finity punafgetediliposomeasgeeay aisa b8ysuitable as pharmaceutlcally 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.

15 The active compound as salt, preferably as a sodium salt, 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 empirically by testing the compounds in known in

20 vitro and in vivo systems (see, e.g., U.S. Patent No. 5,114,918 to
Ishikawa et al.; EP A1 O 436 189 to BANYU PHARMACEUTICAL CO.,

LTD (October 7, 1991); Borges et al. (1989) Eur. J. Pharm. 165: 223-
230; : Filep et al. (1991) Biochem. Biophys. Res. Commun. 177: 171-

176) and then extrapolated therefrom for dosages for humans.

25 The concentration of active compound sodium salt in the drug
composition will depend on absorption, inactivation and excretion rates of
the active compound, the physicochemical characteristics of the
compound, the dosage schedule, and amount administered as well as

‘other factors known to those of skill in the art. For example, the amount



5 selecting conpounds with particular specificities, distinct subclasses of
ET receptors may be identified. One or nore of the conpounds may be |inked
to an appvoprims® resin, such as Affi-gel, coval ently orPOyUSWEss99 | nkage,
by met hods known to those of skill in the art for |inking endothelin to
such resins (see, 10 Schvartz et al. (1990) Endocrinology 126: 3218-3222).
The |inked conpounds can be those that are specific for ETA or ETB
receptors or other subclass of receptors. The resin is pre-equilibrated
with a suitable buffer generally at a pjysiological pH (7 to 8). A
conposition containing solubilized receptors 15 froma selected tissue are
mxed with the resin to which the conpound is |inked and the receptors are

sel ect | vel y RhtenHIBdESERNORL 65k tnkdGRhbIod oy R TR of

bi ndi ng to an endoft n 1 sopeptide or ana whi ch
prot ei ns ar effagivie dmedinasndor treatingtetrdothelin-Riepateal disarddrstane expeefddr s,
the resin and the elutjon %O nmet hodeg%é/%be performed by nodification of

st andar d prGPoQ:‘bhEQh&'iJﬂﬁn g gyt SHIfopamigg cgmposickthat wouldsehyar t 2
et _al. (199Q) E@ﬂ%&té}@b%vtr%&ﬁg d%@gﬁf?ﬁécti&é‘.er met hods for
a on diffe

di stingui shing receptor type bas rential affinity to any of the
conpound® her ei n Tar@caliyuitterhpevdivpllpfefidutivesdaysge Souldsmoidoed ahsereinm f or

measuring the affinity of sel ected conpaunds for endotheljn rece rs my
al so be used’ot'"t‘}eﬂi”@tt'iol'?g%fif %%t'Y%M?BP@L?gﬁy?J@sab%&s@g Bafra"ﬁq ﬁPWP%gF
particul ar o Vi i & : N ept or
may be identifi Z’%mg‘g gi@%%‘%’%&éém%@%@@gﬂpﬁﬁgggﬁe bi hal ﬁg

affinity of ddsagenkinivoam akcepOdiOT ong do ahmud ZQRDONGG bF £06@50 RETpESRDG-35599

-74 provided herejp that has a kpown_affinity for one receptor over the
other. . SuckTBrEPEPRHY: WPIaRRREr SV oRhPEmasetifal dosage i A o the

GaLer o RRRFRE PRI LKA BepuRaIG Bapatfets,
recept ors arfcom about 10 to about 500 mg of the essential active ingredient or a
combination of essential ingredients per dosage unit form.
The active ingredient may be administered at once, or may be
divided into a number of smaller doses to be administered at intervals of
15 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 extrapolation from in vivo
or in vitro test data. It is to be noted that concentrations and dosage
values may also vary with the severity of the condition to be alleviated.

20 ltis to be further understood that for any particular subject, specific
dosage regimens should be adjusted over time according to the individual
need and the professional judgment of the person administering or
supervising the administration of the compositions, and that the
concentration ranges set forth herein are exemplary only and are not

25 intended to limit the scope or practice of the claimed compositions.

Preferred pharmaceutically acceptable derivatives include acids,

salts, esters, hydrates, solvates and prodrug forms. The derivative is
selected to be a more stable form than the corresponding neutral

compound. Preferred are pharmaceutically-acceptable salts. More



S5 1little or no affinity for ETB receptors are candi dates for use as
hypertensi ve agents; whereas, conpounds that preferentially interact wth
ETB recepivey f/48é¢3 candi dates for use as anti-asthma agent ctasobasssyl at i on
and adm nistration of the conpositions Fornulations of the sul fonam des
are provided herein. The 10 fornul ations are conpositions designed for
adm nistration of the pharmaceutically acceptable derivatives,
particularly salts of the sulfona m de conpounds provided herein. Because
of the observed superior stability chaizgeteristics of the salts, conpared
to the neutral fornms, such salts, particularly the sodiumsalts, are
particularly suitable for oral and 15 parenteral adm nistration. Such
conposi t i on@renﬁ&em@aﬁ@Imalu@@%Jkansmﬁr@dlwﬁSparhablaﬁslssodiuﬁpﬁé:% b e @bl ets,
pills, capsules, powders, sustained release fornulations and any other
sui tabl e foPsubstinef, limi @t@,ratslogﬂlumdwtmgeamhqamm Ishittaricbatsoalidror m of a
b s 40k faﬁt ure gf tabl ets, capsul es and ot her such

pill or table& I\/bt t
for mul ati on§24r & UBkS¥i 1| in the art (see, e.g., Ansel,

H C (1985) Intr qejat Ie@fbcwepm{daaﬁ%ﬂdr&abr DRRABRs [ die of hbrEU N, PP.
126-163). In the formulations, effective concentrations of oné or more

phar macebt i cahmommaepmamm heremacm Mwma;ce(mroa)lymooedtahlerdmmwbabl e

phar maceut i or ve i cl etﬂglr ef.er ab sul f onam de Cf)npounds 25

are derivat fl}g&oggrr? Rixed Wi rﬂ)ﬁH'l %hqréna F’é‘ §BINErSYavemeieaiars, prior
to formul at kpatentig, @Géi%l Bﬁfb@%%.nmﬁatmw%wrﬁtdh%%aeteug.éa salts of the
conmpounds in the fornulations are effective for delivery o anount ,

upon admi ni seMEOSHiQNS. rﬁomnﬂhdsraieeecmmdsmrﬂn anmowit aéffective for

endot hel i n- nedi.at ed d|s as |caII the sj.tions .are formul ated WO
01/ 49685 PCHNSE @%9@ aeflg‘ §T‘ﬂﬁ é@ngard"?ﬁ@lefi?!' YICRo formul at e

a conpogpt i Pr'éatﬁ*r@ﬁt Y& c8Rtempladéd. PRe Q:fon%eﬁﬂ(é‘t'iﬁﬂ oSackivis BbMfbundpPéided,
di spersed or otherwise mxed in a selected vehicle at an effective
concent r at i campesitiamavill dependremabdomtinti, tineativatior| eéxoretionrratexebf or at ed.

Phar maceut | fhe ac?\rltra'c%rmspg&nd the dosage schedule, amount administered,

particular formulation as well as other factors known to those of skill in
the art.

15 The compositions are intended to be administered by an suitable
route, which includes orally, parenterally, rectally and topically and
locally depending upon the disorder being treated. For example, for
treatment of ophthalmic disorders, such as glaucoma, formulation for
intraocular and also intravitreal injection is contemplated. For oral

20 administration, capsules and tablets are presently preferred. For
parenteral administration reconstitution of a lyophilized powder, prepared
as described herein, is preferred. The compounds in liquid, semi-liquid or
solid form and are formulated in a manner suitable for each route of
administration. Preferred modes of administration include parenteral and

25 oral modes of administration.

Solutions or suspensions used for parenteral, intradermal,
subcutaneous, or topical application can include any of the following
components: a sterile diluent, such as water for injection, saline solution,

fixed oil, polyethylene glycol, glycerine, propylene glycol or other

RECTIFIED SHEET (RULE 91) ISA/EP



5 vehicles suitable for adm ni stration of the conpounds provided herein

I ncl ude any such carriers known to those skilled in the art to be suitable
for the peovi/easBmr node of administration. In addition, tphPeT/wsmEsseds nay
be fornul ated as the sole pharnaceutically active ingredient in the
conposition or may be conbined 10 with other active ingredients. Liposonal
suspensions, including tissue targeted |iposones, may al so be suitable as
pharmaceutically acceptable <carriers. These may be prepared according to
met hods known to those skilled in the ar8- For exanple, |iposone
formul ati ons may be prepared as described in U S. Patent No. 4,522,811. 15
The active conpound as salt, preferably as a sodiumsalt, is included in

t he phar maceyiiteatit Yot phatihficodidli Rfents, aiciaodWinzglbldobbEand rhethgxert a
t herapeutically useful effect in the absence of undesirable side effects

on the pati erarabeesit antioXiantssughein peearbic aeiteand sedimndisiifite’i on may be

Crvel oot e E gt 5 &H 4L B \IEnEREROY O tip i (BDFR) V! L1 0 and i
A 0 436 18%ifeerBANYEh RISARMAGET| TAbtdsund phbBpheXdsoberd dgerit8d) th@or ges et

al. (1989) Eur. J. Pharm 165: 223- 230, : Filep et al. (1991) Bi ochem

Bi ophys. Resdi@gment. ofl tonicity such@s) seditm ﬁbwr%q»raé@mw@ Haeerdefdm f or
dosages for 5.1 t] ' i It i
the drug cotdBetonk sa PoqaRiRt R aBRsRin tabp S EOHBE B I, o o1

rates of thauRplé d@seaPleundde tdfeylasy Jlestberiothbr shirsimiet@ataitalcs of the
conmpound, the dosage schedul e, and anpbunt adm nistered as well as __ other
factors known t o lpHBgENSESIR| Whighntheneomppundsexiikifiraitficieat spblitywo

01/ 49685 PCT/US00/{ 3559 7.6. th ' i ' ukf iRl t eat the
synpt ons of 'ﬁgﬁ’@r seﬁogisgorllyla@g'@tg %%’PE?%‘H@% aﬁ)ﬁgtdsssefdgré ?éa’ﬁg{r\hgoog are
endot heli- nebvah @d tloserofedidll &1 ehiexgpeciradlindloddebl gitenot haitetih®, anount  of

t he sul fonam de conmpound that would be adm nistered for treating bacteri al
i nf ecti ons. using cosolvents, such as dimethylsulfoxide (DMSO), using surtactants,
such as tween, or dissolution in agueous sodium bicarbonate. Derivatives
of the compounds, such as prodrugs of the compounds may also be used
in formulating effective pharmaceutical compositions.
15 Upon mixing or addition of the sodium salt 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
20 effective concentration is sufficient for ameliorating the symptoms of the
disease, disorder or condition treated and may be empirically determined.
The formulations are provided for administration to humans and
animals in unit dosage forms, such as tablets, capsules, pills, powders,
granules, sterile parenteral solutions or suspensions, and oral solutions or
25 suspensions, and oil-water emulsions containing suitable quantities of the
compounds, particularly the pharmaceutically acceptable salts, preferably
the sodium salts, thereof. The pharmaceutically therapeutically active
compounds and derivatives thereof are typically formulated and

administered in unit-dosage forms or multiple-dosage forms. Unit-dose



5 Typically a therapeutically effective dosage shoul d produce a serum
concentration of active ingredient of fromabout 0.1 ng/m to about 50- 100
,ug/ M. Weopkmsiraceuti cal conpositions typically shoul d peDVRass899 dosage
of from about 0.001 ng to about 2000 ng of conpound per kilo- gram of body
wei ght per day. Pharmaceutical dosage unit forns are 10 prepared to provide
fromabout 1 ng to about 1000 ng and preferably from about 10 to about 500
ng of the essential active ingredient or a conbination of essenti al

i ngredi ents per dosage unit form The acy9ve ingredient may be adm nistered
at once, or may be divided into a nunber of snaller doses to be

adm nistered at intervals of 15 tine. It is understood that the precise

dosage and C&bl?ﬁisiémugédWefﬁ@th%lﬁérs_tio_Spm{éiuélW tReréde Ghies duRgBISErOPSIUMGan
treated and may be determ ned enpirically usi nﬁ known testing protocols or
Y

by extrapol @ndbanipansyhiegisiand gackaged individestly @stia known én thae IB&t-not ed

he. cond t1 b o B GRRERS o fRedfiriied jB%R Heihe TnapBeBBiSiNay For

any parti cul tiveubpepounspadtitient tdqradace abe zxclhdielsbdaiceffust e over
time according to the individual need and the professional judgnent of the
person adhi rAsseeatian whth Higmegauisgchphaneacritianl sefrign yehistle pRdgliluent.

conposi tion h t.rati et f . el re
et ary o srabs afteiFBos8 SRS BT hBRMES AE sudhat Mfulefte o
t he cl ai med pwkagedttabha. or CARUes.r Bdititdenaesist inagl b/ adatigistarelian
derivatives include acids, salts, esters, hydrates, solvates and prodrug

forms. The JdEa¢Hans oemutiplesthereef.t & maltplaslasesioam is 3 pluralinanf t he

ol 1o Pror o W9 ERRGY iy rBLBRbSE 15 o B CREar 8 b el Ra
met al s&lQ s,adrainistetddiin gegediated siaittdosssforn. B&amplds dfomultigie-dbsieo, a

sodi um hydrogen phosphate salt and a sodium salt, nost preferably sodi um
salt. Thus, fermadpriddecyntsetotties ohdabletsrpGapsuiss WnotlesmirRingrrt he

gallons. Hence, multiple dose form is a multiple of unit-doses which are
not segregated in packaging.
The composition can contain along with the active ingredient: a

15 diluent such as lactose, sucrose, dicalcium phosphate, or
carboxymethylcellulose; a lubricant, such as magnesium stearate, calcium
stearate and talc; and a binder such as starch, natural gums, such as gum
acaciagelatin, glucose, molasses, polvinylpyrrolidine, celluloses and
derivatives thereof, povidone, crospovidones and other such binders

20 known to those of skill in the art. Liquid pharmaceutically administrable
compositions can, for example, be prepared by dissolving, dispersing, or
otherwise mixing an active compound as defined above and optional
pharmaceutical adjuvants in a carrier, such as, for example, water, saline,
aqueous dextrose, glycerol, glycols, ethanol, and the like, to thereby form

25 a solution or suspension. If desired, the pharmaceutical composition to be
administered may also contain minor amounts of nontoxic auxiliary
substances such as wetting agents, emulsifying agents, or solubilizing
agents, pH buffering agents and the like, for example, acetate, sodium

citrate, cyclodextrine derivatives, sorbitan monolaurate, triethanolamine



5 conpounds provided herein or pharmaceutically acceptable derivatives
thereof are mxed with a suitable pharnaceutical carrier or vehicle for
system cwoopiwsd or |ocal administration to form phar nacrOT/US@l/35599
conpositions. Conpounds are included in an anount effective for
aneliorating or treating the endothelin-medi ated di sorder for which 10
treatnent is contenplated. The concentration of active conpound in the

conposition will depend on absorption, inactivation, excretion rates of
the active conpound, the dosage schedul ggg-anount admi ni stered, particular
formul ation as well as other factors known to those of skill in the art.

15 The conpositions are intended to be adm nistered by an suitable route,

whi ch i ncl udggi@haldetatdaritMGAhmihe bR&EE! hXd 3det SRdICBLENtsaNAcrbqAcal |y
dependi ng upon the disorder being treated. For exanple, for treatnent of

opht hal nmi ¢ dnstivodier af, prapahingssughadesags fdronsrateaknowrf, @r willnbe appatent, and
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described herein, is preferred. The conpounds in liquid, sem-liquid or
solid folm die eempbsrtinn at éarnmuiationdnrtey administéredfwill, éaanyreuend, of

adm ni stration. Preferr ? (% s of. adm nistration incl uﬂe r.ent eral and
25 oral modEONRINAGUANEEY 4T oA ACHyP RITBRAURT IR GB RSHBhSULEiENY B
parenteral, dll@bfa@é%@%‘ympt%%ﬁ? @W@Q#é%fte@rsub‘f%ﬁ?a' application can include

any of the followi ng conponents: a sterile diluent, such as water for
i njection, salindassgs fasms off camgpositionspedytaining eesivgl ipgrgdienit incthe ne,

oropyLone SL465h oo BRSh OA Tom R Rtk R RO
al cohol 1@nd JapliymayPisé pPeptredatdroxiaflaBhfinistiationae Fsadnddcutallg and
sodiumbisulfite; chelating agents, such as ethyl enedi am netetraacetic
aci d ( EDTA) ;acceptable non-toxic composition is formed by the incorporation of any of

the normally employed excipients, such as, for example pharmaceutical

grades of mannitol, lactose, starch, magnesium stearate, talcum,

cellulose derivatives, sodium crosscarmellose, glucose, sucrose,

15 magnesium carbonate or sodium saccharin. Such compositions include
solutions, suspensions, tablets, capsules, powders and sustained release
formulations, such as, but not limited to, implants and microencapsulated
delivery systems, and biodegradable, biocompatible polymers, such as
collagen, ethylene vinyl acetate, polyanhydrides, polyglycolic acid,

20 polyorthoesters, polylactic acid and others. Methods for preparation of
these formulations are known to those skilled in the art. he contemplated
compositions may contain 0.001%-100% active ingredient, preferably
0.1-85%, typically 75-95%.

The salts, preferably sodium salts, of the active compounds may

25 be prepared with carriers that protect the compound against rapid

elimination from the body, such as time release formulations or coatings.

The formulations may be include other active compounds to obtain

desired combinations of properties. The compounds of formula |, or a



buffers, such as acetates, citrates and phosphates; and agents for the 5
adj ustnent of tonicity such as sodium chloride or dextrose. Parenteral

pr epar at ivon81/¢®85 be encl osed i n anmpul es, di sposabl e syri nBeBUSI/ISHIl € or
mul ti pl e dose vials nade of glass, plastic or other suitable material. In

i nstances in which the conpounds exhibit insufficient solubility, nethods
for solubilizing conpounds may be used. Such nethods are 10 known to those
of skill in this art, and include, but are not limted to, using

cosol vents, such as dinethyl sul foxide (B0, using surfactants, such as
tween, or dissolution in aqueous sodi um bi carbonate. Derivatives of the
conpounds, such as prodrugs of the conpounds may al so be used in

for mul ati ng gHdrerideveicalaaBEptHbIS 8hits @MPIOSerivaNfes tHerdHOas Aestitgedr
addition of the sodiumsalt of the sulfonam de conpound(s), the resulting
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t e ; _ ! . A
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sel ect ed carkrcain o theljetletal abbeo He 6f {sitiel imetremmes vheasdr mbré 6f shéfi ci ent
for aneliorating the synptons of the disease, disorder or condition
treated dhd diggases empiedicadicopditians rafaeed toTherefrmbayeasteR$sar e provi ded

treated dnd dies: - rrafaged toThereinanaieat r
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or suspensi qier, exatdply Bifedipind)] aAarioteASirt U6REAIINY Enzyane (ATE) WatiiBFtor
enmul si ons containing suitable quantities of the conpounds, particularly the
phar maceut i di0n §xaipBleplisinperikaf tiurspicelfer axample figrosemidencsal t s, t hereof .
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t hereof are typrca or and adm ni's osage forms or

mul ti pl er0losagenglerptisploramitiag, WO dlikt 1 H3fo P TideSe QNEBD #thibitd dror ns as

used herein refers togph%i cally discrete units suitable for human and
BK

ani mal subj deMECRRAY B &dnibdtori awnitrio oxidlej donelo@n aMfiOKiladtt 2  Each
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beta-agonist, an anti-coagulant, or a thrombolytic agent. It is to be
understood that such combination therapy constitutes a further aspect of
15 the compositions and methods of treatment provided herein.
1. Formulations for oral administration
Oral pharmaceutical dosage forms are either solid, gel or liquid. The
solid dosage forms are tablets, capsules, granules, and bulk powders.
Types of oral tablets include compressed, chewable lozenges and tablets
20 which may be enteric-coated, sugar-coated or film-coated. Capsules may
be hard or soft gelatin capsules, while granules and powders may be
provided in non-effervescent or effervescent form with the combination
of other ingredients known to those skilled in the art.
In certain embodiments, the formulations are solid dosage forms,
25 preferably capsules or tablets. The tablets, pills, capsules, troches and
the like can contain any of the following ingredients, or compounds of a
similar nature: a binder; a diluent; a disintegrating agent; a lubricant; a

glidant; a sweetening agent; and a flavoring agent.



active conmpound sufficient to produce the desired therapeutic effect, in5
association with the required pharnmaceutical carrier, vehicle or diluent.

Exanpl es wio ¢dnwégsdose forms i ncl ude anpoul es and syri nges pcdidiovdssad | y
packaged tabl et or capsule. Unit-dose fornms nmay be administered in

fractions or nultiples thereof. A nultiple-dose formis a plurality of

I dentical unit-dosage forns packaged in a single container to be 10

adm nistered in segregated unit-dose form Exanples of multiple-dose forns
include vials, bottles of tablets or cail es or bottles of pint or
gallons. Hence, multiple dose formis a nultiple of unit-doses which are
not segregated in packagi ng. The conposition can contain along with the

active ingredi entExatnpldb ofi BiHasEs el mitReErpsallingucsingese, dywal ci um
phosphate, or carboxynethyl cellul ose; a lubricant, such as nagnesium

stearate, calagaganthghicase soldtion acaciadnucikiaed aelatin soluion, SUeKoseat ur al
guns, such as m_.acac| agel,atin | ucqs nol. asses ol vi nyl pyryrolidine,
Sel | ul oses AR ST PactS ddHRas nclid talsn S s dpadneriatobRatier such
bi nders 20 %Mté,beBP_éﬁiLﬁﬁaﬂﬂéﬂeaHB 4di€. Bilients mdiulied Tar Eamplecal |y

adm ni strable conpositions can, for exanple, be prepared by dissolving,

di sper si Bg, lagtosei seeruisse starchndaalin asaltvmaopitoband disalgafmmiwspihate. and
optional p maceuti.cal adjuvants.in a carriger, such as, for exanple,
water sal | aieangs difide B0t AYEBOT st 67 Qe Aimife. ana Che 1 ke,
to thereby DiiRtetfrafingCadérit8inSludeWrBsssadhelldsk strfiifeGodilia sthaghaceut i cal
conposition to be admnistered may al so contain m nor anounts of nontoxic

auxi liary glyssiatec sdgisic hcids ogentstarghageiaty stavahsbegtanjteagent s, or

| ubi i zi H buf f erj t d,t [ f | e,
ccetate.  someVEaiafl a8k sl et epXy ol pbe, Clonbd et hol aur at e,
tri et hang apdgdd\GdtldéfhAgle, Rl SSHHY dppved SértFRA WaraCsdlabR FD and

triethanol anmine ol eate, and other such agents. Actual nethods of preparing
such dosage G dyes mixiukediigreof. and water apsaluble: FD angd Chdyes suspensted n thi s

art; for ex%ﬁ@!&m%g{g.%Sg’ée%inpg?%rggﬁfsemcil&@é sucrose, lactose, mannitol
and artificial sweetening agents such as sodium cyclamate and saccharin,
and any number of spray dried flavors. Flavoring agents include natural

15 flavors extracted from plants such as fruits and synthetic blends of
compounds which produce a pleasant sensation, such as, but not limited
to peppermint and methyl salicylate. Wetting agents include propylene
glycol monostearate, sorbitan monooleate, diethylene glycol monolaurate
and polyoxyethylene laural ether. Emetic-coatings include fatty acids,

20 fats, waxes, shellac, ammoniated shellac and cellulose acetate phthalates.
Film coatings include hydroxyethylcellulose, sodium
carboxymethylcellulose, polyethylene glycol 4000 and cellulose acetate
phthalate.

If oral administration is desired, the salt of the compound could be

25 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.

RECTIFIED SHEET (RULE 91) ISA/EP



Sci ences, Mack Publishing Conpany, Easton, Pa., 15th Edition, 1975. 5 The
conposition or fornulation to be admnistered will, in any event, contain
a quanti twoeof/4q6B® acti ve conpound in an anount sufficientPCDUS@I5EN ate t he
synptons of the treated subject. Dosage forns or conpositions containing
active ingredient in the range of 0.005%to 100% w th the bal ance nade up
fromnon-toxic 10 carrier may be prepared. For oral adm nistration, a
pharmaceutically acceptable non-toxic conposition is fornmed by the

i ncorporation of any of the normally enpg®yed excipients, such as, for
exanpl e pharnmaceutical grades of mannitol, |actose, starch, magnesi um
stearate, talcum cellul ose derivatives, sodiumcrosscarnellose, glucose,

sucrose, 15 nagnesinem har destricculit FoAMAI iHA sasSNET itlbanSb6htad® MRosd ditions
include solutions, suspensions, tablets, capsules, powlers and sustained
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for preparation of these fornulations are known to those skilled in the
art. he dontsaiger angdothes mpderic rgardtsray heoramapaund®candalse b adminjstered

i ngredi ent, prefer 0.,1-85%. typically 75-95% T al. ref erably
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that pr ot ectguiercpenikeldAagaupsial atirttairg lih Mdaaidrofo ithe@mctibe body, such as

time release fornulations or coatings. The fornulations may be incl ude
ot her acti veeUBPPHIGHSUCHOSD BE|chSWEeteniBg aanitiianst comainapresepidiMeses. The

conpounds ofdé}{91 r% gg*o’fi'ﬁseaa}g%\ﬁﬁ%(é%% PCT/ US00/ 35599 -81

phar maceutic y accepta s and derivatives thereof as described

herein, 1Ay al so Tt adtivenegeeidl yam@obstraed Wwith diher apeivkirfatdrials
prophyl actic ﬁ_urposes t oget her with anot her pharmacol ogi cal agent known in
t he general “pichi@o petompal the desitadaction onhwidy masedalsfthepsUpplement

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,

15 respectively. The active ingredient is a compound or salt thereof as
described herein. Higher concentrations, up to about 98% by weight of
the active ingredient may be included.

Pharmaceutically acceptable carriers included in tablets are binders,
lubricants, diluents, disintegrating agents, coloring agents, flavoring

20 agents, and wetting agents. Enteric-coated tablets, because of the
enteric-coating, resist the action of stomach acid and dissolve or
disintegrate in the neutral or alkaline intestines. Sugar-coated tablets
are compressed tablets to which different layers of pharmaceutically
acceptable substances are applied. Film-coated tablets are

25 compressed tablets which have been coated with a polymer or other
suitable coating. Multiple compressed tablets are compressed tablets
made by more than one compression cycle utilizing the pharmaceutically
acceptable substances previously mentioned. Coloring agents may also be

used in the above dosage forms. Flavoring and sweetening agents are



5 di seases or nedical conditions referred to herei nabove, such as

bet a- adrenergi ¢ bl ocker (for exanple atenolol), a cal cium channel bl ocker
(for exampdermeBedi pi ne), an angi otensin converting enzynmeC{/BSE)3559%hi bi t or
(for exanple lisinopril), a diuretic (for exanple furosem de or

hydr ochl or ot hi azi de), an endothelin converting enzyne (ECE) inhibitor (for
10 exanpl e phosphoram don), a neutral endopeptidase (NEP) inhibitor, an
HMGCoA reductase inhibitor, a nitric oxide donor, an anti-oxidant, a
vasodi | ator, a dopam ne agoni st, a neurept-otective agent, a steroid, a

bet a- agoni st, an anti-coagulant, or a thronbolytic agent. It is to be
understood that such conbination therapy constitutes a further aspect of 15
the conposi tisedsinadsmppddsedstadiett sagamobdatedo vh@egihesPphessel. ad®r nul ati ons
for oral adm nistration Oral pharmaceutical dosage forns are either solid,
gel or |iquidhewle tablqgty. bleyagagrasichgwaeteniaglagests epsapeaiallyugatiles, and
bul k powder Y f 0O t.s 4 ncl ssed, chewabl e | ozenges
and tabIetsﬁaéhéﬁggﬁaﬁgg(gghgﬁggngé@gg éﬁﬂFE%§§§§§Oated or filmcoated.

Capsul es may be |hguid oral sokhggebahs inclaps Wreoustsol@igisgmhasioang powders
may be provided in non-effervescent or effervescent formwth the
conbi nat i%n suspepsions. sAbtiamsed ok sHaReRYonH seeontitHieifioMt he art. In

nat ffon 4 f | . _
or ot or bl y QLBEE L eteer o 2T e S A el BRth Bri3Pains Pl ifiha o ang

the |ike carfremnéfervesngndrdrges.ohljordus songiopdiinslusle, dor egample)ds of a
simlar nature; a binder; a diluent; a disintegrating agent; a lubricant; a
glidant; a SlEEsamnhgyRipsaEMER@NS areRitarfil-lgwaier YoMeieuesis

PCTIUS00/ 35599 -5 dexaitml sy dlw BL@EhS nl BRI ERBRYSHALI ne cel | ul ose,
gum tragacanth, glucose sol'ution, acacia mucilage, gelatin solution,

sucr ose 1andPraraatlupisalle actaptdntarbaidrsalsedent elixirs intdehsolv@agizesi um or
calcium stearate, |ycopodiumand stearic acid. Diluents include, for
example, 5 |2 HBE Are GycssEated aALROUR £81Ytiensseli @ sugahnfor sixamriedi cal ci um

phosphat e. sucrose, and may contain a preservative. An emuision is a two-phase

system in which one liquid is dispersed in the form of small globules
throughout another liquid. Pharmaceutically acceptable carriers used in

15 emulsions are non-aqueous liquids, emulsifying agents and preservatives.
Suspensions use pharmaceutically acceptable suspending agents and
preservatives. Pharmaceutically acceptable substances used in
non-effervescent granules, to be reconstituted into a liquid oral dosage
form, include diluents, sweeteners and wetting agents. Pharmaceutically

20 acceptable substance used in effervescent granules, to be reconstituted
into a liquid oral dosage form, include organic adds and a source of
carbon dioxide. Coloring and flavoring agents are used in all of the above
dosage forms.

Solvents include glycerin, sorbitol, ethyl alcohol and syrup.

25 Examples of preservatives include glycerin, methyl and propylparaben,
benzoic add, sodium benzoate and alcohol. Examples of non-aqueous
liquids utilized in emulsions include mineral oil and cottonseed oil.
Examples of emulsifying agents include gelatin, acacia, tragacanth,

bentonite, and surfactants such as polyoxyethylene sorbitan monooleate.



Gidants include, but are not limted to, colloidal silicon dioxide.
Di sintegrating agents include crosscarnell ose sodium sodium starch

gl ycol at eyyAl19bf¥sC acid, corn starch, potato starch, bent gRitt®00/35599
met hyl cel‘fVuI ose, agar and carboxynet hyl cel lul ose. Col oring agents 10

I ncl ude, for exanple, any of the approved certified water soluble FD and C
dyes, m xtures thereof; and water insoluble FD and C dyes suspended A -r?
on a-hydrate. Sweetening agents include sucrose, |actose, nannitol and
artificial sweetening agents such as sogsum cycl amate and saccharin, and
any nunber of spray dried flavors. Flavoring agents include natural 15
flavors extracted fromplants such as fruits and synthetic bl ends of

conmpounds ' fsfnt | " dimted to
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stomach. Fodiethylanesglvert mangladiate andceelypgyeehenalay| athes. Sreapicc
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active conpoun e Intesti he conpositi on nay a ornul at ed

i n conbi nat sediuth thicabonateand sudioimhesrbounalte.i 8gloritigeagentsbadiudeERMSIIEET
(RULE 91) | SA/EP WD 01/49685 PCT/ US00/ 35599 -83 When the dosage unit_ form
i s a capsul &hejappeayed gartiiied watepgaluble D aad fndyes apndmixtigresyibeeeel pe, a
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and synthetic blends of compounds which produce a pleasant taste
sensation.

For a solid dosage form, the solution or suspension, in for example
propylene carbonate, vegetable oils or triglycerides, is preferably

15 encapsulated in a gelatin capsule. Such solutions, and the preparation and
encapsulation thereof, are disclosed in U.S. Patent Nos 4,328,245;
4,409,239; and 4,410,545. For a liquid dosage form, the solution, e.g.,
formin a polyethylene glycol, may be diluted with a sufficient
guantity of a pharmaceutically acceptable liquid carrier, e.g. water, to be

20 easily measured for administration.

Alternatively, liquid or semi-solid oral formulations may be prepared
by dissolving or dispersing the active compound or salt in vegetable oils,
glycols, triglycerides, propylene glycol esters (e.g. propylene carbonate)
and other such carriers, and encapsulating these solutions or suspensions

25 in hard or soft gelatin capsule shells. Other useful formulations include
those set forth in U.S. Patent Nos. Re 28,819 and 4,358,603.

In one embodiment, the formulations are solid dosage forms,

preferably capsules or tablets. In a preferred embodiment, the

formulations are solid dosage forms, preferably capsules or tablets,

RECTIFIED SHEET (RULE 91) ISA/EP



nodi fy the physical formof the dosage unit, for exanple, coatings of 5
sugar and other enteric agents. The conpounds can al so be adm nistered as
a conponewlo @fs9e9z el i xi r, suspension, syrup, wafer, sprinld@gyuebgsdong gum
or the like. A syrup may contain, in addition to the active conpounds,
sucrose as a sweetening agent and certain preservatives, dyes and
colorings and flavors. 10 The active materials can also be m xed with ot her
active materials which do not inpair the desired action, or with materials
t hat supplenent the desired action, sudg6-as antacids, H2 bl ockers, and
diuretics. For exanple, if the compound is used for treating asthma or
hypertension, it nay be used with other bronchodilators and

ant i hypert ernt&indgenios100% ' gredecioly S0r95 Wemasé ipt6fdraBye s B8 %), mast
conpound or salt thereof as described herein. H gher concentrations, up to
about 98% byprekarghly 80-8%%e tatwieight, jranf enmargysultonamideset. sulfona-

Phar maceutically ce bl e, .carr.l i,ncl uded in tablets,are binders

| ubri cants, Pleuseaﬁfss,&%f?ﬁﬁlyeg?(gyﬁéyg%%%Pﬂgﬁlf’%?ﬁen%r 3%%'?1'%,33 ?'amfang 20
agents, and pyetdrbbly BRL86GiunFBhRS, 6f 6ABIRINMbADAIFEnaRideBsmpturidicof
enteric-coating, resist the action of stomach acid and di ssol ve or

di si nt egPat dormulahk abautrGri2556, areferably 8-168s: phesdill@nganr-« birtdeat, subhet s

are conpressed_tablets to which,diff nt | ayer.s. Qf rmaceut j cal |
Seeenran o 2flabtRste” aligronbustule’ colinte; i b LI FRSESRE bt o

tabl et s whi ©17baver BeRsinesraAe, NdH ad PRlodIREd Stareh&Y celkitbdSBbRKSAL | NY.
Mul tiple conpressed tablets are conpressed tablets made by nore than one

conpr essi on Payid¢darlyta progsninkeasesedismraatxyrasthyl celivloseaslieh @ghst ances
previ ously ntioned. | orin ents nay, also be ed _in.the above dosage
Porms. ' F avoTrTis AT o58 cPehfCgE R oSt tmollEd® attionlBof assa0 - 54
used i N100NMRLRFREELIEMPLAESS tIS @AM AT-BILSOL FVIE EofsoratidRS Philadiphid ewabl e
tablets. Flavoring and sweeten‘lﬁqr;‘gj agents are especially useful 1in the

a

formation oPAdH@WBedium gtareb gl teszanty@s2% of a lubricant, such a

magnesium stearate, talc and calcium stearate. The disintegrant, such as
crosscarmellose sodium or sodium starch glycolate, provides for rapid
break-up of the cellulosic matrix for immediate release of active agent

15 following dissolution of coating polymer. In all embodiments, the precise
amount of active ingredient and W%gredients can be determined

s~ ¢—
empirically and is a function of the route of administration and the dierder
that is treated.
In an exemplary embodiment, the formulations are capsules

20 containing about 50%-100%, preferably about 70-90%, more preferably
about 80-90%, most preferably about 83% of one or more sodium salts
of one or more sulfonamide compounds of formula I; about 0-15%,
preferably about 11% of a diluent or a binder, such as lactose or
microcrystalline cellulose; about 0-10%, preferably about 5% of a

25 disintegrant, such as crosscarmellose sodium or sodium starch glycolate;

and about O to 5%, preferably about 1% of a lubricant, such as
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Li quid oral dosage forns include aqueous solutions, emulsions, 5

suspensi ons, sol utions and/or suspensions reconstituted from

non- ef f ewe@stvewss gr anul es and ef fervescent preparations recoostitssdoed from
ef fervescent granul es. Agueous solutions include, for exanple, elixirs and
syrups. Emul sions are either oil-in-water or water-in-oil. Elixirs are

cl ear, sweetened, hydroal coholic preparations. 10 Pharmaceutically
acceptable carriers used in elixirs include solvents. Syrups are
concentrat ed aqueous sol utions of a suggy. for exanple, sucrose, and may
contain a preservative. An emulsion is a two-phase systemin which one
liquid is dispersed in the formof snmall gl obules throughout another

liquid. Phappmgridiimalbira26CopdiaPisntaidn sdiniseatibh akStadlat sirenssar
non- aqueous | i1quids, enulsifying agents and preservatives. Suspensions use

phar maceut i cahtemplategt@béio. suspendi ng agents and preservati ves.

Phar maceutical |l y, accept abl e subst ances used in f cent granul es,
to be reconsti tu{réﬂ_ni «%et;nglalry (Qﬂ?]{f"(ﬁgg?mﬁagﬁagm’ftﬁ(réglro(?hlljc%txogis %ﬁ uents,
sweet eners apdsyigs ldoMdadify B3 % Ritas e e HidreadddiuROsdiee 6pbakla raukstance
used in effervescent granules, to be reconstituted into a |liquid oral

dosage f &r nfonaroldedecmpganids; ddde afrmiciostvsitalineicellolasgo® diadx@ de. Col ori ng

and flavori .agents are used in all qf the v vents
i ncl ude gl yg RiRaraRt. FUck) as gtr ?ﬁﬁcaémgﬂfﬁ? Sgﬂgpﬁyo‘f?uspogﬁéég%fg@r{p@scoo e
preservati veadi 1% YfgalnesfiristesRitBy! and propyl paraben, benzoic add,
sodi um benzoat e and al cohol. Exanples of non-aqueous liquids utilized in

emul si ons i ncl udd@hei akeovs eaibiodimentpMmamalsedeformulpath g rmeefiasi fyi ng
agents i ncl elatin, acacj.a [ canth, oni éﬁg"ﬁ rfactants
such as pol g%ﬁﬁgtW@I'Céhg’@o?%&'?%“"n@%%&%&?'e.T%%ﬁVHgggg %SOO/ 35599

- 85 SuspendicBenpafiidiSs HBstMsled BeesiHm car boxynet hyl cel | ul ose, pectin,
tragacant h, Veegum and acacia. Diluents include | actose_and sucrose.

Sweet eni ng agent $n ialceroblediaentss dablels apd cagsylasrfosmutations Mavchea
coated as known by those of skill in the art in order to modify or sustain
dissolution of the active ingredient. Thus, for example, they may be
coated with a conventional enterically digestible coating, such as

15 phenylsalicylate, waxes and cellulose acetate phthalate.
2. Injectables, solutions and emulsions
Parenteral administration, generally characterized by injection,
either subcutaneously, intramuscularly or intravenously is also
contemplated herein. Injectables can be prepared in conventional forms,
20 either as liquid solutions or suspensions, solid forms suitable for solution
or suspension in liquid prior to injection, or as emulsions. Suitable
excipients are, for example, water, saline, dextrose, glycerol or ethanol.
In addition, if desired, the pharmaceutical compositions to be
administered may also contain minor amounts of non-toxic auxiliary
25 substances such as wetting or emulsifying agents, pH buffering agents,
stébilizers, solubility enhancers, and other such agents, such as for
example, sodium acetate, sorbitan monolaurate, triethanolamine oleate
and cyclodextrins. Implantation of a slow-release or sustained-release

system, such that a constant level of dosage is maintained (see, e.g.,



sweet eni ng agents such as sodium cycl anate and saccharin. Wetting 5 agents
i ncl ude propyl ene gl ycol nonostearate, sorbitan nonool eate, diethylene

gl ycol nwobawssi e and pol yoxyet hyl ene |auryl ether. O garCT/US@d#s99% ncl ude
citric and tartaric acid. Sources of carbon dioxide include sodium

bi carbonat e and sodi um carbonate. Col oring agents include any of the
approved certified water soluble FD and C dyes, and m xtures thereof. 10

Fl avoring agents include natural flavors extracted fromplants such fruits,
and synthetic blends of conpounds whi ch-g8-oduce a pl easant taste

sensation. For a solid dosage form the solution or suspension, in for
exanpl e propyl ene carbonate, vegetable oils or triglycerides, is

preferably 13 rrapatiNg.ed, 7107 I dtdlso capsethplat&idiersial. uThens, and the
preparation and encapsul ation thereof, are disclosed in U S. Patent Nos
4,328, 245; pergontsmw ohagtive £e01mumd F@mtamd HupdchkipaEREefdr m t he

sol ution, e, cbmo .i,u? Hshs: hl% yHebE n¥1%“t"¥>}w oKt natie tth%r%k# We e t h a

sufficient qua eut’l ca accept abfe i qguid carrier, e.qg.

water, to bess @& 3aﬁV||tV otfea/semempfommdaaim Iﬂlhé'hl‘eétls(@ﬂ thél dudyjenatt i vel Y, | | qui d
or sem-solid oral fornulations miy be p {;}gr ed by di ssol Vi ng
di spersi Ry the adtareetershpdmieisyation af ﬁhﬁ’ Q’é{'%ﬂ’dﬂ@? tgludes WW&”@US

triglyceri des%bc%&rﬁ’é@@&%ngl@{ﬁg}n %EJFarrsac{fﬁmgstré)cf Oﬁbg)aqg{lgrqg'%re) and

ot her such carriers nca s ese so or suspensions 25 in

hard or sof tpa]ehférahadﬁmu’[retlshGhblﬁde@tbﬂfe smlefluhsfreadwlf@rt inpetiorncl ude
those set forth in U S. Patent Nos. Re 28,819 and 4, 358, 603. In one

enmbodi nent, Sctﬁélef@?W'&Pi%ﬁéoq}fcésswqmaﬁébﬁd\éol?'ﬂ)'}'ﬁ%d popidsra deseybedpsul es
19 E)r Lglbl g Zf elié;rgﬁ‘y%gag tPes ogp} 'th @Y%EEJ‘SEIEEPFQ? I&%LE rﬁcﬁy&ﬂgﬂ? SElig(‘:]\e/\no
01/ 496895 (PC'IHWrBﬁéQSbIetéiﬁstenm ausperrg:ldn{k ﬂé)f@%fopnejfeetiabl ptérle Y0 nore
pL|e]]: grngi)r: éeg?‘%‘gg%iﬂ goﬁ?séJctgrrggceiz; %glb% gg %ISr?/gd V\y'th a vehlcle jlflstogﬁmp{o Use
and sterile emulsions. The solutions may be either aqueous or
nonaqueous.
If administered intravenously, suitable carriers include physiological
15 saline or phosphate buffered saline (PBS), and solutions containing
thickening and solubilizing agents, such as glucose, polyethylene glycol,
and polypropylene glycol and mixtures thereof.
Pharmaceutically acceptable carriers used in parenteral preparations
include aqueous vehicles, nonaqueous vehicles, antimicrobial agents,
20 isotonic agents, buffers, antioxidants, local anesthetics, suspending and
dispersing agents, emulsifying agents, sequestering or chelating agents
and other pharmaceutically acceptable substances.
Examples of aqueous vehicles include Sodium Chloride Injection,
Ringers Injection, Isotonic Dextrose Injection, Sterile Water Injection,
25 Dextrose and Lactated Ringers Injection. Nonaqueous parehteral vehicles
include fixed oils of vegetable origih, cottonseed oil, corn 6il, sesame oil
and peanut oil. Antimicrobial agents in bacteriostatic or fungistatic

concentrations must be added to parenteral preparations packaged in

multiple-dose containers.which include phenols or cresols, mercurials,



m de salts, preferably sodi um hydrogen phosphate or sodiumsalts, nore
preferably the sodiumsalts, of one or nore sul fonam de conpounds of 5
formul a WOabesss 0- 25% preferably 8-15% of a diluent orPar/Redss99 such
as |actose or mcrocrystalline cellul ose; about 0 to 10% preferably about
0-7% of a disintegrant, such as a nodified starch or cellul ose polyner,
particularly a cross-Ilinked sodi um carboxynet hyl cellul ose, such as
crosscarnel | ose sodi um (Crosscarnel |l ose sodium NF is available 10
comercially under the nane AC-DI-SCOL, F84: Corporation, Philadel phia, PA
or sodium starch glycolate; and 0-2% of a lubricant, such a rmagnesium
stearate, talc and calcium stearate. The disintegrant, such as

crosscar nel | npseysaidhvl ochisesh utanst, anethydlayelob@ipg! pphiRost§deh2sicraamd d
break-up of the cellulosic matrix for inmmedi ate rel ease of active agent 15
fol | owi ng diesdersutthbrersrsabdegnzagkqivuimehloridg and benzribprism shlaride.preci se
anount of agtj -1 ngr.edi Ynar edi e ] irically
and s & funseiohé AR M ACSBURE RN Sl AbAfAte Ol 8T

treated. |n phosphanelaadyciesbedArtbkidahiie ifaudelsativundisdlateapsghies 20

cont ai ni ng about 50% 100% preferably about 70-90% nore preferably about
80-90% rstanssdfelichinclude arosHe hivdseehleridappasBendingand dispetfingne or
nore sul f onagyy > : X - rably about 11
% of a dil ugéﬂeq‘g? q'g‘ggua%}gﬁ"9’i‘u‘té%5§g{’ﬁ’aecl§'i‘%'§gﬁ‘g‘§seqrﬁ‘gcg/r%é‘ 9@3& line cellul ose;
about 0- 10%mpttaflesialibye ahduiolp¥ngfpyardil othes ERdEgiITRIRG, agartd iRslude
crosscarnel | ose sodi um or_sodi um starch glycolate; and about 0 to 5%

preferably duvueorbasg §O GTwasrifUnA saluaptagng pecheiatiny sgentrof mgtel 1)
| SATEP VD 03449689, ACHIRY/ S03RceufEalBANREL WA AAIAL 8yn Tdldghdior ms for
abl enplate

adm ni stration as ets are also con erern. I'nan exehplary
pref err eld erpuigethgidne ghyeol anduydrapiyiene glyeol fapsateasmiswibliai vehige83¥idof one
or ore SOdis% igr?'nl tgidr%fxié)erlehyoc{rogﬁlgerzicsauci(-j, citric acid or lactic acid for pH
adjustment.
The concentration of the pharmaceutically active compound is
adjusted so that an injection providés an effective amount to produce the
15 desired pharmacological effect. The exact dose depends on the age,
weight and condition of the patient or animal as is known in the art.
The unit-dose parenteral preparations are packaged in an ampoule,
a vial or a syringe with a needle. All preparations for parenteral
administration must be sterile, as is know and practiced in the art.
20 lllustratively, intravenous or intraarterial infusion of a sterile
aqueous solution containing an active compound is an effective mode of
administration. Another embodiment is a sterile aqueous or oily solution
or suspension containing an active material injected as necessary to
produce the desired pharmacological effect.
25 Injectables are designed for local and systemic administration.
Typically a therapeutically effective dosage is formulated to contain a
concentration of at least about 0.1% w/w up to about 90% w/w or

more, preferably more than 1% w/w of the active compound to the

treated tissue(s). The active ingredient may be administered at once, or



5 fonam de conpounds; 11 % of mcrocrystalline cellul ose; 5%of a

di sintegrant, such as Crosscarnel |l ose sodi um or sodium starch glycol ate;
and 1 % o¥Ona¢reesi um st earate. The above enbodi nents nmay BCBOS@EBsFLr mul at ed
inthe formof a tablet, which may optionally be coated. Tablets wll
contain the 10 conpositions described herein. In all enbodinents, tablets
and capsul es fornul ations may be coated as known by those of skill in the
art in order to nodify or sustain dissolution of the active ingredient.
Thus, for exanple, they may be coated v8@-h a conventional enterically

di gesti bl e coating, such as 15 phenylsalicyl ate, waxes and cel |l ul ose
acetate phthalate. 2. Injectables, solutions and emnul si ons Parenteral

admi ni strat ifgy bgedioicddd 6 RAhBsTbRr icFeindYeri YRRt ic0Pe addhihigéred at
subcut aneously, intranuscularly or intravenously is also contenplated

herei n. | nj deteapaleofcimepeltis aipglesstood heinvBatreaise dasage, arbderatipsy ohs

uspens: on ireAglTeS s REFEUBY 31 A kegie Helfe oty afich By I dhisPfindl

exci pi ent's amgpirically esaiy kfovweteditingSeldt€olstXiby eserapslativgr #broin eividanol .
In addition, if desired, the pharmaceutical conpositions to be

adni ni st & edrimyigpsiest datai At isi obe nadedtbabroneantratipes andidqsage 25
bst h ' i fvi . i ts,
stabi h1zer s VGRS o M wahe 408 P nRf iR BT e LT A0 G980 °

exanpl e, sodutiepCRidatoodahii tfan aAY pdrtonRt eubjadtekpacificaddsageol eate  and
cyclodextrins. Inplantation of a slowrelease or, sustained-release system
such that a reeieenssheelddre griusied gver dimpjaseardied tose, individual\nsegh/ 19685

PCT/ U001 3558 158 Sl £ o 0008k Akl SRR AT R er 1 .

The percentage ot P con in such” par
conposi tlinghesadmiphdtyatiependeatfoanulzhidnspanifthat nbé wonceheneioh,rangesel |
as the activity of the_ conpound and the needs of the subject..
set forth herein are exemplary only and are not intended to limit the
scope or practice of the claimed formulations.
The compound may be suspended in micronized or other suitable
form or may be derivatized to produce a more soluble active product or to

15 produce a prodrug. The form of the resulting mixture depends upon a
number of factors, including the intended mode of administration and the
solubility of the compound in the selected carrier or vehicle. The effective
concentration is sufficient for ameliorating the symptoms of the condition
and may be empirically determined.

20 In many instances, the solutions of sodium salts, including the
sodium salt and sodium hydrogen phosphate salts exhibit compared to
the neutral compound. These salts also exhibit improved solubility over
the neutral compound in agueous media. The sodium salt was found, in
certain aqueous formulations, to be as stable as the sodium hydrogen

25 phosphate salt.

3. Lyophilized powders
Of particular interest herein are lyophilized powders, which can be

reconstituted for administration as solutions, emulsions and other



5 Parenteral adm nistration of the formnulations includes intravenous,

subcut aneous and i ntramuscul ar adm ni strations. Preparations for

par ent er alygagdnvggsst rati on i ncl ude sterile solutions ready ga@aruydonzeedi on,
sterile dry soluble products, such as the |yophilized powders descri bed
herein, ready to be conbined with a solvent just prior to use, including 10
hypoderm c tablets, sterile suspensions ready for injection, sterile dry

i nsol ubl e products ready to be conbined with a vehicle just prior to use
and sterile enulsions. The solutions map1ibe either aqueous or nonaqueous.

| f adm nistered intravenously, suitable carriers include physiological 15

saline or phosphate buffered sali 7&-9?%’@0' utions containing

thi ckeni ng anguirekUbThéy inidy a&@nﬁﬁméé% ; HE ¥5EemuRRbY eishsdirieo”! ycol ,
and pol ypropyl ene glycol and m xtures thereof. Pharmaceutically acceptable
carriers usg@eéls.n parenteral preparations include aqueous vehicles,

hi cl es, antjm crobi.al ts. 20 | ' buffers,
Bt ot dant e 1 od% PasfiuiaRerimendPc i tinns 25 Rl B g ager; . ' °
emul si fying gﬁ%ﬁﬁéte S 9HARIS, pRderibl¢ RBUAIMN8aRs VFithe SUMbMRAINTEE

pharmaceuti cal Iy acceptabl e substances. Exanpl es of aqueous vehicles

i ncl ude Sodicompehirats, dehich) pessess, inciRiasgdrstability celative tostorowilatiams of ose

I njection, Steril ter Injection, 25 Dextfose.an ctated Ri ngers

) ecti on. KR eGHERSUTRPaRIRFS A B GREE. St CiHa. TPEE AR B SUbget abl e
origin, cottORKARME Sbdiunt bMts YUsl a stRaR dPHilizedNPonelen dre Prbvidéat i m crobi al
agents in bacteriostatic or fungistatic concentrations nust be added to
parent eral Jhepammwders yeckdgead ita have incpeasegostabdimiralatestohi ch i ncl ude

phenol s or ?reslﬁl ? rrerfc rial S IV\Dt 1/ 49685 PCT/ US00/ 35599 -89 benzyl
al cohol , chi'OFBYEHIASIC PR BB ES: hydr oxybenzoic acid esters,

thimeroggl , benzgieosrerifa, aYbphilidéd %NN@&”%%H@%BFM?MI%&I%\Q tHesot oni ¢
agents include sodiumchloride and dextrose. Buffers include phosphate and
citrate. Ansbdiunsaltsini asbdivem piwisphats buffestselutioe gpntaining dextrose or

other suitable excipient. Subsequent sterile filtration of the solution
followed by lyophilization under standard conditions known to those of
skill in the art provides the desired formulation. Briefly, the lyophilized
15 powder is prepared by dissolving dextrose, sorbital, fructose, corn syrup,
xylitol, glycerin, glucose, sucrose or other suitable agent, about 1-20%,
preferably about 5 to 15%, in a suitable buffer, such as citrate, sodium
or potassium phosphate or other such buffer known to those of skill in
the art at, typically, about neutral pH. Then, a selected salt, preferably
20 the sodium salt of the sulfonamide (about 1 gm of the salt per 10-100
gms of the buffer solution, typically about 1 gm/30 gms), is added to the
resulting mixture, preferably above room temperature, more preferably at
about 30-35° C, and stirred until it dissolves. The resulting mixture is
diluted by adding more buffer (so that the resuiting concentration of the
25 salt decreases by about 10-50%, typically about 15-26%). The
resulting mixture is sterile filtered or treated to remove particulates and to
insure sterility, and apportioned into vials for lyophilization. Each vial will
contain a single dosage (100-500 mg, preferably 250 mg) or muitiple

dosages of the sulfonamide salt. The lyophilized powder can be stored

RECTIFIED SHEET (RULE 91) ISA/EP



5 anesthetics include procai ne hydrochl ori de. Suspending and di spersing
agent s include sodi um carboxynet hyl cel | uose, hydroxypropyl nethylcellul ose
and pol ywaoyl/mess ol i done. Enul sifying agents include Pol peDubayiss®0 ( Tween
80). A sequestering or chelating agent of nmetal ions include EDTA

Phar maceutical carriers also include ethyl alcohol, 10 polyethyl ene glycol
and propyl ene glycol for water m scible vehicles and sodi um hydroxi de,
hydrochloric acid, citric acid or lactic acid for pH adjustnent. The
concentration of the pharnaceutically ae92ve conpound is adjusted so that
an injection provides an effective amobunt to produce the 15 desired

phar macol ogi cal effect. The exact dose depends on the age, weight and

condi tion ofyidw dpRirbpAbtedEolditiBhk, 8Gch Siskitohbitdt Oeoardom TaRperdturglose
parenteral preparations are packaged in an anpoule, a vial or a syringe

with a needl &etalls opeapRratnPloRy Prerediueateaediforthdni thiesbxampes. nust be
sterile, asis .k%&%Qita{igﬁto:fﬁtﬁﬁssNéﬁ%@fzegré?vgr%% g}i{hu%e{t%F lfgreiln%(ec[’cliodh

i ntravenous or intra erla aqueous sor u

cont ai ni ng giroRiddsve feanuaLiod fos e iaf parehteral aRGknisfratiadrefricdinmt 41t

Anot her enbodinent is a sterile aqueous or oily solution or suspension
cont ai ni Ry A B swonamisiesal Femjesenstitiiomabedt ars0 teg ppeafaEdly Be38esi r ed
phar macol ogi | Dice I r i A C systen c
adm ni strat i'ﬁﬁ?e B%f%f%%{ I%?f oéﬂt%grbggeau |e?a ?6'%21‘0? gg&"\?g‘xlagegagjeoﬁ‘s%gf or mul at ed

to contain asuiedlsedtrddat i Dihe predibe lagasiintodendnds dpdn Whavindichioahasdie§0% W w
or nore, preferably nore than 1 % w w of the active conpound to the

treated tisse s§lectatkcagpopad; ngrel e ufagahbe AMPRicat ¥ degeramingdee, or WO
o1 sosts PCT VSO0 SR, B oML BRRR BRI 050,
dosage a@@ aorhinimg @he dm@dteredtium Hydroget ipbiasphatder sbsitne hrefagbly eat ed
and may be determned enpirically using known testing protocols or by
ext r apol at i ciPyHmsals\afine or more sulfonamide compounds of formula |, and
also contain one or more of the following:
a buffer, such as sodium or potassium phosphate, or citrate;
a solubilizing agent, such as LABRASOL, DMSO,
15 bis(trimethylsilyl)acetamide, ethanol, propyleneglycol (PG), or
polyvinylpyrrolidine (PVP); and
a sugar, such as sorbitol or dextrose.
In more preferred embodiments, the formulations contain one or
more sodium hydrogen phosphate or sodium, preferably sodium, salts of
20 one or more sulfonamide compounds of formula [; a buffer, such as
sodium or potassium phosphate, or citrate; and a sugar, such as sorbitol
or dextrose.
In the most preferred embodiments, the formulations contain one
or more sodium salts of one or more sulfonamide compounds of formula
25 lfa sodium phosphate buffer; and dextrose.
4. Topical administration
Topical mixtures are prepared as described for the local and

systemic administration. The resulting mixture may be a solution,

suspension, emulsions or the like and are formulated as creams, gels,



5o0r invitro test data. It is to be noted that concentrations and dosage
val ues may also vary with the age of the individual treated. It is to be
further owaetr/stedd that for any particul ar subject, speciPCTUSOEHES®

regi mens shoul d be adjusted over time according to the individual need and
t he professional judgnent of the person adm nistering or supervising 10 the
adm nistration of the fornulations, and that the concentration ranges set
forth herein are exenplary only and are not intended to limt the scope or
practice of the clainmed fornul ati ons. The3conpound nay be suspended in

m croni zed or other suitable formor may be derivatized to produce a nore
sol ubl e active product or to 15 produce a prodrug. The form of the

resul ting m gihumentkspadisioH soutiond) edlixirs, Tawd ey, SsuspeakivtisnGintheresnt ended
node of adm nistration and the solubility of the conpound in the sel ected
carrier or vedstesefoarna aefosels, JEigaiionse sPrays: supPesEaries chardageasy
anelioratin t Pt prically

det er m ned. g%%%ﬁarﬁyrfaggbggﬁé%&Xc@g],e??ﬁghg%@& F’ggr?ffsitao ggﬁ?‘ﬁﬁ?@al ts, including
t he sodi um séhiniswngtisedi um hydr ogen phosphate salts exhibit conpared to

t he neutral conpound. These salts al so exhibit inproved solubility over

the neutrl conpoli@l sSPHiHYedssaneather QQfélaéb/(ﬁSL;ﬁp B8 eompeungamaay ibe
certain aqu f i ) : ' S i h 25
phosphat e sgﬁ? r.%u : eg;%sgh*aﬁg;ésd%;roﬁé@ %ﬁ’q‘géﬁ{’ ﬁtﬁ%gﬁ a?;n ewensatlgtf(qgeﬁr)g?%’are

| yophi | i zed gowderS. PatdineNeaM 04,1 26pds41 412@@, bad 40684038 aiHien as

sol utions, enulsjons and ot her WO 01/49685 PCT/ US00/ 35599 -91 m xtures.
They nmay al séPSséibecacinspls {o delivary of mateteid usefdbfardseafimeniel s. 1n
particul ar i vl | at. i e or

sodi um pr eﬁgﬁgm%ﬁidd%gégaél’ ?ts?'r@#m?ﬂ% a%%%?aﬂ”f%ﬁ%ﬂﬁﬁ%??* whi ch
possess 10crabadstshiadn ltottherrebpiratoey tteadtagarubatinh aRe fofm of an aerosol or

solution for a nebulizer, or as a microfine powder for insufflation, alone or
in combination with an inert carrier such as lactose. In such a case, the
particles of the formulation will typically diameters of less than 50
microns, preferably less than 10 microns.

15 The sodium salts of 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. Topical administration is contemplated for transdermal

20 delivery and also for administration to the eyes or mucosa, or for
inhalation therapies. Nasal solutions of the active compound alone or in
combination with other pharmaceutically acceptable excipients can also
be administered.

These solutions, particularly those intended for ophthalmic use,

25 may be formulated as 0.01% - 10% isotonic solutions, pH about 5-7,

with appropriate salts.
5. Articles of manufacture
Finally, the derivatives, particularly the salts, acids, esters and

prodrugs, preferably the sodium salts, of the compounds may be



the neutral sulfonam des are provided. Specifically, formulation of sul-
fonam de sodiumsalts as a sterile, |yophilized powder are provided. These
powders weoe1/4w8hd to have increased stability relative tPCTAUSOOMIEEt | ons of
the neutral sulfonam des. 10 The sterile, |lyophilized powder is prepared by
di ssolving the sodiumsalt in a sodi um phosphate buffer solution

contai ning dextrose or other suitable excipient. Subsequent sterile
filtration of the solution followed by Iyophilization under standard
conditions known to those of skill in tdge art provides the desired
formulation. Briefly, the |lyophilized 15 powder is prepared by dissol ving
dextrose, sorbital, fructose, corn syrup, xylitol, glycerin, glucose,

sucrose or @LBRAgSEWakaMielcadeNmanaPesturd cdAaininy phekafthy mdevial, % tait15%

in a suitable buffer, such as citrate, sodium or potassium phosphate or
ot her such lagid, eastehonnredrudh esefesablyia spdium sghe odra cempoupgirravided about

| pH. ,Then, a.sel. d.salt. | y..20 ' It of th
Sul't onar de heEBBuY SR SRR er AiEh SRR g treusrOF REEMERID: °sol it on,
typi cal ly abgsdliotaihg 3Re BYPiptonss addederd dbthein-mesiatdd aortiet wre,

prefer ab:% above roomtenperature, nore preferably at about 30-35 C, and
stirred &ntiimhibitingi bindingef anhendeibglinineptisiextounr Hlsreagiptar withhyn ddsti ng

by about 10°5398° 1740 08P} TRt efBeEE b Ma Hin ey ShETIeATERETETT

filtered or jidigateatiHa® thersupoand ok Wait Beréstist sed frudtagbalzing thye and
apportioned into vials for Iyophilization. Each vial will contain a single

dosage (100-e5GTtegf endetbelini eawng ey othelumeadiatedqbsaigiess of intyiiting
sul f onani de .sal.t. .The | yvophi,li RECTI FI ED SHEET
(RULE 91) | E&Wﬁ/%%@gogﬁ?&gﬁﬁ(@%gga @Eiéé%tg:? appropriate

condi tiqgs, suchTae attick®of ndartifatureqrol/kigeEhatein eontdiatpckagivly an

exempl ary procedure are set forth in the Exanples., Reconstitution of this
| yophi | i zed npaigiials. wPeakaginermatrialsfecuse in prskraibg RNaTgI3AAUACAbN for use

in parenter %lroagg(ésnél%t\;v@hil&%vﬁ?rtn téc’cﬂw@osfaqjkﬁllsin the art. See, e.g., U.S.
Patent Nos. 5,323,907, 5,062,558 and 5,033,352. Examples of
pharmaceutical packaging materials include, but are not limited to, blister

16 packs, bottles, tubes, inhalers, pumps, bags, vials, containers, syringes,
bottles, and any packaging material suitable for a selected formulation
and intended mode of administration and treatment. A wide array of
formulations of the compounds and compositions provided herein are
contemplated as are a variety treatments for any disorder in which PAl,

20 particularly PAI-1, is implicated as a mediator or contributor to the

symptoms or cause.

6. Formulations for other routes of administration
Depending upon the condition treated other routes of
25 administration, such as topical application, transdermal patches, an rectal
administration are also contemplated herein.
For example, pharmaceutical dosage forms for rectal administration
are rectal suppositories, capsules and tablets for systemic effect. Rectal

suppositories are used herein mean solid bodies for insertion into the



5 of the sulfonam des. For reconstitution about 1-50 ng, preferably 5-35,
nore preferably about 9-30 is added per m of sterile water or other

sui t abl e wanr/i®wBs The preci se anmount depends upon the i ndPCRUS@BSEI9eat ed
and sel ected conmpound. Such ampbunt can be enpirically determ ned. In one
enbodi nent, the formnul ations contain |yophilized solids 10 containing one
or nore sodi um hydrogen phosphate or sodium preferably sodium salts of
one or nore sul fonam de conpounds of formula I, and also contain one or
nore of the following: a buffer, such as9sodi um or potassi um phosphate, or
citrate; a solubilizing agent, such as LABRASCOL, DWVSO 15

bi s(trinmethylsilyl)acetam de, ethanol, propyleneglycol (PG, or

pol yvi nyl pyrreetirfliaRichRYiRlt oBsélften Sddy tattperasueordiedsihg ohedsxbese. I n
nore preferred enbodinents, the fornulations contain one or nore sodium
hydr ogen phd¥tiarasoingisaity oftherpeputiaally agtve imgrediants. Bharmaceyically nor e
sul f onam de f | & e SUE i r potassium
phosphat e, (?(ré gp?aﬁﬁgg};u%g%ﬁ%ég;ﬂ@gﬁd @u@ahéft%lsguso&%ﬂagg %gcﬂéleég]f(r%ése. In the
nost pref er nethicied edidn@gdrits toh@ideothauhlting poifnt BkampRe obassy Mckadd um
salts of one or nore sulfonam de conpounds of formula 25 1; a sodium
phosphat & buoceg; bufiier thgebtyva o), gyseoatgalalimnfabesta>en Topi cal ni xt ures
are prepare [ f I ] 1 ni st ion. The
resul ting m%?%f)ﬁ/?}g@ylg@gglg%qltFﬁgﬁfﬁ%?é%@%%n@?%tﬁ?@é}nﬁwns dirgﬁe i ke and

are fornul atieiglyaerieles atsfatgehsids VO IBiAZ68hs BETHhESRPI03s I bes-rAdy dent nent s,
emul sions, solutions, elixirs, lotions, suspensions, tinctures, pastes,
f oans, aer odtSed; Agentatq Hrise 1B agikinasRyIipbef syppesitongsdlede  der nal

patches or v QLAEL il WHhAHLAS! SUP g Riebthal B Slpar8d Telkbr by ahkon:
10 compressed method or by molding. The typical weight of a rectal
suppository is about 2 to 3 gm.

Tablets and capsules for rectal administration are manufactured
using the same pharmaceutically acceptable substance and by the same
methods as for formulations for oral administration.

15
The following examples are included for illustrative purposes only

and are not intended to limit the scope of the invention.



5 The sodium salts and other derivatives of the conpounds nmay be

formul ated as aerosols for topical application, such as by inhalation (see,
e.g., U SOoPuswrs Nos. 4,044,126, 4,414,209, and 4, 364, 92BCTARIcIFS99descr i be
aerosols for delivery of a steroid useful for treatnment inflamuatory

di seases, particularly asthma). These fornulations for 10 adm nistration to
the respiratory tract can be in the formof an aerosol or solution for a
nebul i zer, or as a mcrofine powder for insufflation, alone or in
conbination with an inert carrier such aggl actose. In such a case, the
particles of the fornmulation will typically dianeters of |less than 50

m crons, preferably less than 10 mcrons. 15 The sodiumsalts of the
conpounds may be fornul ated for | ocagxampLeRri cal application, such as for
topical application to the skin and nucous nenbranes, such as in the eye,
in the formRsepgeition of eampoumdd/i d¥-(Bracetylrd, G‘-dmeﬂﬂiwlplwwlba {{3.8ne eye or
for intraci shieveiayl- MSoxztzbadtamlab]smmyl}:-él-tmuphérmarbbxanlnﬂm| stration is
contenpl ated for tranfde; 20 deglvery a d also for adm nistration to the
eyes or mucosa, ottePol: FrRRATAIONR EABIPRNNEsT: Nasal sol utions of the active
conpound %l one or Lp corjnation with ot her phar maceuti cal |y acceptabl e
exci pients can al sc be dii ni stered. These solutions, particularly those

i nt ended for opht hal se, 25 may be formulated as 0.01 % - 10% i sotonic
sol utions, pH about -7 N Wth appropriate salts. 5. Articles of
nanufacture FlnaHWy t@e derivatives, particularly the salts, acids, esters
and prqgy ugs, erably the sodlun1salts, of the conpounds may be WO
01/49685 PCT/USO 5599 -94 packaged as articles of nmanufacture containing
packagi ng na%ﬁ;jg;: a salt, acid, ester or prodrug, preferably a sodium
salt, of ac rovi ded herein, which is effective for antagoni zing

t he effects of Senddtheli n, aneliorating the synptoms of an

endotheH%P nmedi at ed di sorder, or

To a 250 mL round-bottom flask equipped with a magnetic stir bar
was added 20.0 gm of 5-amino-3,4-dimethylisoxazole, 50 mL of pyridine,
and 2.0 gm (catalytic amount) of dimethylaminopyridine. The mixture
was cooled in an ice bath as 21.5 gm of 2-carboxymethyl-3-

20 thiophenesulfonyl chloride was added in portions. The flask was sealed,
the ice bath removed, and the reaction stirred at room temperature
overnight. The majority of the pyridine was removed by rotary
evaporation and the residual materials partitioned between ethyl acetate
and 2N HCIl. The layers were separated and the aqueous layer extracted

25 with ethyl acetate (2X). The combined extracts were washed with dilute
HCL (2X), brine (2X), and then dried over magnesium sulfate. Filtration
and condensation by rotary evaporation yielded 23.2 gm of compound 1

as an oil.



5 inhibiting binding of an endothelin peptide to an ET receptor with an

| C50 of less than about 10 /aM w thin the packaging material, and a | abel
that i ndiwepdiasegshat t he conmpound or salt thereof is useddgaaryapse@oni zi ng
the effects of endothelin, treating endothelin-nedi ated di sorders or
inhibiting the binding of an endothelin peptide to an ET receptor. 10 The
articles of manufacture provided herein contain packaging naterials.
Packagi ng materials for use in packagi ng pharmaceutical products are well
known to those of skill in the art. See;9&.9,, U S. Patent Nos. 5,323,907,
5,052,558 and 5, 033, 352. Exanples of pharmaceutical packaging materials
include, but are not limted to, blister 15 packs, bottles, tubes,

inhal ers, punps, $RpS2AYi BicparsGor dftdnspomyd i20nges, bottles, and any
packaging material suitable for a selected formulation and intended node
of adm nistration andytgeatngpt. A wide array of fornulations of the
conpounds and conpositfans provided herein are contenplated as are a
variety treatnments for y Wi sorder in which PAlI, 20 particularly PAI-1, is
i npl i cat asi,a_nedi at or ncontributor to the synptonms or cause. 6.
Fornul ations foroot hey” roafes of adninistration Dependi ng upon the
condition treated ot routes of 25 adm nistration, such as topical
application, transdetmdl patches, an rectal adnministration are also

cont enpl at ed herjei n\ For exanpl e, pharnaceutical dosage forns for rectal
adm ni styat i on rexectal suppositories, capsules and tablets for systemc
effect. Rectal s&pposte:bii es are used herein mean solid bodies for
insertion into the WO 01/ 49685 PCT/ US00/ 35599 -95 rectum which nelt or

often at body t erpture rel i ne ar re har nacol oqgi gal | r
f her apeut i cal ?/y ﬁ?v@' ?ﬂﬁ?‘é’gﬁc’gﬁf@ g%ﬁa@%ﬁ%ﬁi‘%‘m I%ymagé’gﬁﬁtsg%l%@' t ances
utilized in drSﬁbf?q'g Wﬁhé@%ﬁ@éd@fﬂ%f‘&f é’cSmp\vSQHHC1 esoengdLagents to raise

the nelting polnt.” Exanpl es of bases include 5 cocoa butter (theobrom
oi 1), glhpcemethyéeree chlorihe, Enda 8.4 gm oyiisopropylamine.@;\he\reaction was

cooled in an ice bath and 6.0 mL ofm%%her was added
dropwise. The ice bath was removed and the reaction stirred at room
temperature overnight. At this point, 200 mL of water was added and
the reaction stirred for 30 min. The layers were separated and the

20 aqueous layer extracted (2X) with methylene chloride. The combined
organic layers were then washed with 0.5 N HCI, water, saturated
sodium bicarbonate, brine, and finally dried over magnesium sulfate.
Filtration and rotary evaporation yielded an oil which was further purified
by silica gel chromatography using 25 - 30% ethyl acetate/hexane as the

25 eluant to afford 21.5 gm of compound 2 as an oil.

Step 2B: Preparation of compound 3.

H,C CH,
30 H,C N
37N o NN 'i" o Ve
[_&Soz
35 s CO,H

RECTIFIED SHEET (RULE 91) ISA/EP



(pol yoxyet hyl ene gl ycol) and appropriate m xtures of nono-, di- and
triglycerides of fatty acids. Conbinations of the various bases may be

used. Agavi081/498% ai se the nelting point of suppositories POTUSES5599
spermaceti and wax. Rectal suppositories may be prepared either by the 10
conpressed nethod or by nolding. The typical weight of a rectal

suppository is about 2 to 3 gm Tablets and capsul es for rectal

adm ni stration are manufactured wusing the sane pharnmaceutically acceptable
substance and by the sane nethods as foggfornul ations for oral

adm ni stration. 15 The follow ng exanples are included for illustrative
purposes only and are not intended to limt the scope of the invention. WO

01/ 49685 PCT/ USOCf 325980 mefﬁoﬁmfﬂ%kferﬂa fParsqu@a@bpea With GOFRYWREC tir bar
N- (2-acetyl -4, 6-di met hyl phenyl )-3-{[(3

di net hyl - 5- memzldleyllzhrﬁ a0 gﬁbbmvﬁqndsz H\Qmeér@fc’eaTtﬁin'&#mﬂﬁansaeé 120

P 15 T
D50 L 1 oundBbtts i ok dneneachiad ies Erifl sGnrd L adoed 20, o
gm of 5-am nyapktéireBiton (FrexaheielpB M4 1. PoHd Hidierity @hthe2. 0 gm

(catalytic armunt) of di met hyl am nopyridine. The m xture was cooled in an
i ce bat h Sas tRUrabygdnefvran veas bemgued hyl rodanoeyap oghioncand thmyesidilor i de was

added 11 Dbt B HSal TR AT RERE los, TR e SR g R
pyridi ne washee/NE6n ¥ T30 @AY of TN HCI and then extracted with 200 mL (2X)
of ethyl acetate. The combined extracts were washed with water (50
mL), then brine (50mL), and finally dried with magnesium sulfate.
10 Filtration and condensation by rotary evaporation yielded 20.1 gm of
compound 3 as a yellow oil which solidified upon standing.

Step 2C: Preparation of compound 4.

H,C CH
AN
H,C N
\O/\ril O/
SO2
0 (L

) COCI

To a 1 L round bottom flask equipped with a magnetic stir bar and
25 dropping funnel was added 19.7 gm of compouﬁd 3,200 mL of
methylene chloride, and 5 drops of pyridine. A solution of 128 mL of
oxalyl chloride in 100 mL of methylene chloride was added dropwise.
The dropping funnel was then replaced with a reflux condenser and the
reaction heated to gentle reflux for 3 hr. after which it was condensed by
30 rotary evaporation to yield 20.9 gm of compound 4 as a brown solid.

This material was used directly in Step 3 without further purification.



evaporation and the residual materials partitioned between ethyl acetate
and 2N HCI. The | ayers were separated and the aqueous | ayer extracted 25
with ethwoavetssi e (2X). The conbi ned extracts were washeBCwusén/adsdout e HCL
(2X), brine (2X), and then dried over nmagnesiumsulfate. Filtration and
condensation by rotary evaporation yielded 23.2 gmof conpound 1 as an
oil. WD 01/49685 PCT/ US00/ 35599 -97 Step 2A: Preparation of conmpound 2. H
3CCH3 ~+5N 3C0/~NOW Hsot 10 co2cH3 To a 1 L round-bottom fl ask
equi pped with a nmagnetic stir bar and -dBopping funnel was added 23.1 gm of
conpound 1, 500 nL of 15 nethyl ene chloride, and 28.4 gm of

di i sopropyl am ne. The reaction was t:rOra-,0r>1tt)"' 8k n--1 cooled in an
ice bath and 6. Oggdp @& PhsHarvfisn addatnpdung@@.se. The ice bath was renoved
and the reaction stirred at room tenperature overnight. At this point, 200
mL of water was added and the reaction stirreddor 30an,n. The | ayers were
separated and the 20 aqueous | ayer extracted (2X) w th/ nmet hyl ene chl ori de.
The conbined organic |layers were then washed with/0.5 N HCl, water,
saturat ed sodi um bi car bonat e, brine, ahd.finall ried over magnesi um
sulfate. Filtration and rotary evaporatioff yi eNded @n oil which was
further purified by silica gel chromatography |g§i2 ng 25 - 30% et hyl

acet at e/ hexane as the$% eluant to afford gm of conpound 2 as an oil.
H,N o
10 S cH,
H,C
CH, HN
o)
H,C
15 5 CHa
o]
6

20 To a 1-L round bottom flask equipped with a magnetic stir bar and

dropping funnel was added 18.5 gm of 2-acetyl-4,6-dimethylaniline (5)
and 150 mL of methylene chloride. To this was added dropwise a
solution of 20.7 gm of compound 4 dissolved in 350 mL of methylene
chloride. The reaction was stirred at room temperature for 3 hr. and then

25 condensed by rotary evaporation. To the residual materials was added
200 mL of ether and the mixture was filtered. The filter cake was
washed with 3X 100 mL of ether. The combined filtrates were washed
with 3X 100mL of 1N HCI followed by 100 mL each with water, sat.
sodium bicarbonate, and brine. The solution was then dried with

30 magnesium sulfate, filtered, and condensed by rotary evaporation to yield
a semi-crystalline material. This material was triturated with 200 mL of

ether to yield 23.7 gm of compound 6 as a white solid.



Step 2B: Preparation of compound 3. H3C CH, 30 H3C "~ NON | SO 35 S
COZH RECTI FI ED SHEET (RULE 91) | SA/EP WD 01/49685 PCT/ US00/ 35599 -98 To a
500 nL r ovedi/ipsss om fl ask equi pped with a magnetic stir bpeT/Usegssagdded 21. 4
gm of conpound 2, 120 nL of tetrahydrofuran, and 120 nL of 1 N sodium
hydr oxi de. The reaction was rapidly stirred until conplete reaction
(approximately 3 - 4 hr). The majority of the 5 tetrahydrofuran was renoved
by rotary evaporation and the residual naterials mxed with 50 nL of
water. This m xture was then acidified Bpgo-the addition of 130 nL of 1 N
HCI and then extracted with 200 nL (2X) of ethyl acetate. The conbi ned
extracts were washed with water (50 nL), then brine (501), and finally
dried with magnesip gl frreBarakforfbt thbatRMARd condensation by rotary
evaporation yielded 20.1 gmof conpound 3 as a yellow oil which solidified
upon standing. StepH&C. Pr@paration of conmpound 4. H 3 C CH3 15 H3C~0/~N
O SOz 20 s COCl T L round bottom fl ask equi pped with a nmagnetic
stir bar and 25 dropgi ng\funnel was added 19.7 gm of conpound 3,200 nlL of
met hyl en® chl or i deHN O5Ndr ops of pyridine. A solution of 128 nlL of

|

SO,
[ o

10 Qﬁ\( CH,

HN ‘

H,C
CH,
15
(0]

To a 500 mL round-bottom flask equipped with a magnetic stir bar

and reflux condenser was added 23.7 gm of compound 6, 180 mL of

20 methanol, and 90 mL of conc. HCI. The mixture was heated to reflux for
4 hr. Heating was discontinued and the mixture stirred and cooled with
an ice bath. After approximately 30 min. the mixture was filtered and the
filter cake washed with a mixture of water and methanol to yield 18.3 gm
of compound 7. This material was recrystallized from ethyl

25 acetate/hexane to give 16.8 gm of material as a white solid: mp 158 -
160 °C.



oxalyl chloride in 100 nL of nethyl ene chloride was added dropw se. The
droppi ng funnel was then replaced with a reflux condenser and the reaction
heat ed t ovgensdees refl ux for 3 hr. after which it was condraB®80UBFSBO rot ary
evaporation to yield 20.9 gm of conpound 4 as a brown solid. This nmaterial
was used directly in Step 3 without further purification. W 01/49685

PCT/ USO0/ 35599 -99 Step 3. Preparation of conpound 6. H3 CCH3 5 H3C- O
NNO CHsot 10 HZN~% Os CH3 H3C/ CH3 HNOH3C 155 YCH3 O6
20 To a 1-L round bottom fl ask equi ppedfeth a magnetic stir bar and

droppi ng funnel was added 18.5 gm of 2-acetyl-4,6-dinethylaniline (5) and
150 nmL of nethylene chloride. To this was added dropwi se a solution of
20.7 gm of conpogwpt4Bi sErebYpfstidioBeB8nifoutd Taidtili@nsalt.chl oride. The
reaction was stirred at roomtenperature for 3 hr. and then 25 condensed by
rotary evaporation. yio thecgesi dual materials was added 200 nL of ether
and the mxture was fiNtefed. The filter cake was washed with 3X 100 niL of
ether. The conbined fijftriates- were washed w th 3X 100nL of 1 N HCl

fol  owed Dy 100 nL e wiNt h wat er, sat. sodium bicarbonate, and brine.

The sol ution was tfen dPied with

SO,

LA o
HN
H,C
CH,
15
0

To 16.8 gm of compound 7 solubilized in 800 mL of ethyl acetate
and 200 mL of tetrahydrofuran was added 100 mL of saturated sodium
20 Dbicarbonate. The layers were separated and the organic layer washed
with an additional 2X 100 mL of sat. sodium bicarbonate. The combined
bicarbonate washes were back extracted with ethyl acetate and the
combined organic solutions dried over magnesium sulfate, filtered, and
condensed by rotary evaporation to yield a foam. This material was
25 solubilized in 300 mL of water and the resulting solution filtered and

lyophilized to yield 15.5 gm of compound 7 sodium salt as a white solid.



30 magnesium sul fate, filtered, and condensed by rotary evaporation to
yield a sem-crystalline material. This material was triturated with 200
n. of etwevn1/4wsyield 23.7 gmof conpound 6 as a white soPCTUSMBSOM 49685
PCT/ USO0/ 35599 -100 Step 4A: Preparation of conpound 7. H3C CH3 5 dN HN
0 1 S O 10 SCH3 HNH3C 156 CH3 O To a 500 nmL round-bottom fl ask
equi pped with a magnetic stir bar and reflux condenser was added 23.7 gm
of conmpound 6, 180 niL of 20 nethanol, and 90 nL of conc. HCI. The m xture
was heated to reflux for 4 hr. Heating.qgs discontinued and the m xture
stirred and cooled wwth an ice bath. After approximately 30 mn. the

m xture was filtered and the filter cake washed with a m xture of water
and nethanol to yield 18.3 gm of copRy@pLE.2 This material was
recrystallized fromethyl 25 acetate/hexane to give 16.8 gmof material as
a white sol iRrepapatiss of codtpa@ind\B: 0N (29685 P8 B0imetidshenylD B-{(24-4B:
Pr epar at i on dimethypbdsoxazapiaminasulfonyli3Gtiibphenékdtboxamide

5 H,C CH,
N
Hr\ll o’
SO
10 CH3 2
/ ]
S CH,
NC CH, HN
15 oH,
8 NC CH,
CH,
9
20

N-(2~cyano-3,4,6-trimethylphenyl)-3-{[(3,4—dimethyl-5-
isoxazolyl)amino]sulfonyl}-2-thiophenecarboxamide, was prepared by the
procedure of Example 1 except that 2-cyano-3,4,6-trimethylaniline (8)

25 was substituted for 2-acetyl-4,6-dimethylaniline in Step 3.
| EXAMPLE 3

Preparation of compound 16: 3-{[(4-chloro-3-methyl-5-isoxazolyl)amino]
sulfonyl}-N-(3,4,6-trimethyl-2-propanoylphenyl)-2-thiophenecarboxamide

30 Step 1: Preparation of compound 10: 3{[(4-chloro-3-methyl-5-
isoxazolyl)amino]sulfonyl}-2-thiophenecarboxylic acid
cl CH,
)y
35 HT o
SO

40 s COH



NaN O~ | SO2 O10 s CH3 HN H3C 15 CH3 O To 16.8 gmof conpound 7
solubilized in 800 nL of ethyl acetate and 200 niL of tetrahydrofuran was
added 100wgo1abegsat ur at ed sodi um 20 bi carbonate. The | ayaig/vsng8ssepar at ed
and the organic |ayer washed w th an additional 2X 100 nL of sat. sodium
bi carbonate. The conbi ned bicarbonate washes were back extracted with
ethyl acetate and the conbined organic solutions dried over nagnesi um
sulfate, filtered, and condensed by rotary evaporation to yield a foam
This material was 25 solubilized in 30Q1p8- of water and the resulting
solution filtered and |yophilized to yield 15.5 gm of conpound 7 sodi um
salt as a white solid. WO 01/ 49685 PCT/ US00/ 35599 -102 EXAMPLE 2

Preparation of Cem)egwb %Lfb Ia‘&kﬁcéﬁt’am‘nﬁ&ﬁ@Beé'ﬂf)&'\s[gﬁ[&ﬁof’d-
di met hyl - 5-i soxazol yl ) am no] sul fony hi ophenecar boxam de H3C CH3 bz
HN O 1 10 G-Bhetbyl- BWQWmM@]%Om} -2-thiophenecarboxylic acid methyl

ester was added 250 mL of 1 N sodium hydroxide. The mixture was

stirred until no starting material remained. The reaction solution was

b acidified with 2 N hydrochloric acid, ethyl aggtate e;&racted (3 x 100 mL).
The combined extracts were dried (MgSO,), —f—fl’ee#ed-and condensed by
rotary evaporation to yield 42.5 g of compound 10 as a solid.

Step 2A: Preparation of compound 11: 3{[(4-chloro-3-methyl-5-
isoxazolyl)amino]sulfonyl}-N-methoxymethyl-2-thiophenecarboxylic acid
10 methoxymethyl ester.

cl CH,

15 a\/\ ,N

@w\
20

To a 2-L round bottom flask equipped with a magnetic stir bar and

dropping funnel was added 42.5 gm of compound 10, 500 mL of

25 methylene chloride, and 40.1 gm of diisopropylethylamine. The reactlon
mixture was cooled with an ice bath and 21.5 mL of% !
ether was added dropwise. The ice bath was removed and the reaction
stirred at room temperature overnight. 200 mL of water was added and
the reaction mixture stirred for 30 min. The layers were separated and

30 the aqueous layer washed with 100 mL of methylene chloride. The
combined organic layers were washed with 50 mL each of 0.5 N HCI,
water, sat. sodium bicarbonate, brine and then finally dried with
magnesium sulfate. The mixture was filtered and the filtrate condensed

by rotary evaporation to yield an oil that was further purified by silica gel

RECTIFIED SHEET (RULE 91) ISA/EP



15 CH3 8 NCCH3 CH3 20 9

N- (2-cyano- 3, 4, 6-trinet hyl phenyl)-3-{[ (3, 4-di net hyl - 5-

i soxazol W@ amged sul f onyl } - 2-t hi ophenecar boxam de, was prPROEUSE/I3F99% he
procedure of Exanple 1 except that 2-cyano-3,4,6-trinmethylaniline (8) 25
was substituted for 2-acetyl-4,6-dinethylaniline in Step 3. EXAMPLE 3
Preparation of conpound 16: 3-{[(4-chloro-3-nethyl-5-isoxazol yl)am no]

sul fonyl }-N- (3,4, 6-trimethyl -2-propanoyl phenyl ) - 2-t hi ophenecar boxam de 30
Step 1. Preparation of conpound 10: 3{[-Gé4chl oro-3-nethyl-5

i soxazol yl ) am no] sul fonyl }-2-t hi ophenecarboxylic acid C CH3 35 N Hi O
so02 40 s CO2H WD 01/ 49685 PCT/ US00/ 35599 -103 To a 500 m - round bottom
flask cont a'dHrB&a‘i@glFﬂpQ\yQﬁsiﬁ? {19 430% byl dcErRitbHexanksRXawobibheid No)

sul fonyl }-2-thi ophenecarboxylic acid nethyl ester was added 250 nL of 1 N
sodi um hydr osi¢lde38 - fthembkcampomnsl 13tdsrar@ilunti| no starting material

remai ned. The re tti og%,sqg lét EP . \Was goaci difj with 2 N hydrochloric acid,
et hyl acetate ext ) '(3‘9 ts)rhg;_ MRS "CoBi ned extracts were dried
(MgSHM), i'- = and condensedcH)y rotary evaporation to yield 42.5 g of
conpound 20 as a sol i d. 2A: Preparation of conpound 11:

3{[ (4-chloro-3-nethyl-5
i soxazol yl ) ari%ia] stahf
met hoxynmet hyl ester. |

(;H-/N- met hoxynet hyl - 2- t hi ophenecarboxylic acid 10

SO,
s CO,H
15 To a 1-L round bottom flask equipped with a magnetic stir bar was

added 38 gm of compound 11, 250 mL of tetrahydrofuran, and 250 mL
of 1N sodium hydroxide. The reaction was rapidly stirred until complete
reaction (approximately 4 hr). The majority of the tetrahydrofuran was
removed by rotary evaporation and the residual materials were mixed

20 with 50 mL of water. This solution was then acidified by the addition of
260 mL of TN HCl. This mixture was then twice extracted with 200 mL
of ethyl acetate. The combined extracts were washed with 50 mL each
of water and brine and then dried with magnesium sulfate. Filtration and
condensation by rotary evaporation yielded 30.8 gm of compound 12 as

25 a yellow oil which solidified upon standing. -

Step 2C: Preparation of compound 13.

cl CH,
30 H.C ﬂ
3 \o/\ril O/

35 s cocl



H3C~ XHN 15 ON ONsot 0 0 s CH3 20 O To a 2-L round bottom fl ask

equi pped with a magnetic stir bar and dropping funnel was added 42.5 gm of
conpound WO p1/8685 L. of 25 net hyl ene chl oride, and 40.1 gnPOT/US00/35599

di i sopropyl et hyl am ne. The reaction wvr)l 1 fl r mxture was cooled with
an ice bath and 21.5 nL of bFGM eyl - ether was added dropw se. The ice bath
was renoved and the reaction stirred at roomtenperature overnight. 200 nL
of water was added and the reaction mixture stirred for 30 min. The |ayers
were separated and 30 the aqueous | ayer.qggshed with 100 nL of nethyl ene
chloride. The conbined organic |ayers were washed with 50 nL each of 0.5 N
HCO, water, sat. sodium bicarbonate, brine and then finally dried with
magnesi um sul f at er, ANRLTOREH 465 finch 8bEDRAAMINC, Mhddddlesfopdenngd by
rotary evaporation to yield an oll furt er purified by silica gel
RECTI FI ED StdeappipgUlLiar@l vdsSad & \’BD Qm( db 68 pRUTAUBR0 289584 of 104

hr omat h 30% et hyl tatelh th t ot | d
38,3 om of CORBBIAE saioxiiendng § SrepS T IR G SPIBTT EOmDOMaTLY 5
ci CH H3C~G i MNCchis de ﬂﬂ%@O%%flﬁ’ne?ﬁ’yl@né dhlé%@%%oé&&ée fitskiseaui pped

with a magnetlc stir
5 The dropping funnel was then replaced with a reflux condenser and the

reaction heated to gentle reflux for 4 hr. The reaction was then
condensed by rotary evaporation to yield 31.4 gm of compound 13 as a

brown solid. This material was used directly in Step 3 without additional

purification.
10 Step 3: Preparation of compound 15.
cl CH
H,C 2 N
15 O/\N O/
CH, S0,
H,N
2 / .
s
20 H.C CH, HN
o) CH,
14 H,C CH,
0 CH,
25
15

To a 1-L round bottom flask equipped with a magnetic stir bar and
dropping funnel was added 19.8 gm of compound (14) and 150 mL of
30 methylene chloride. To this was added dropwise a solution of 20.0 gm
of compound 13 dissolved in 350 mL of methylene chloride. The
reaction was stirred at room temperature for 3 hr and then condensed by
rotary evaporation. To the residual materials was added 200 mL of ether
and the mixture was filtered. The filter cake was washed with 100 mL of

35 ether followed by 2X 200 mL of hot ethyl acetate. The combined



added 38 gm of conpound 11, 250 nlL of tetrahydrofuran, and 250 nL of 1N
sodi um hydr oxi de. The reaction was rapidly stirred until conplete reaction
(appr oxi madel/y6ds hr). The majority of the tetrahydrof uranr@e@sovsseved by
rotary evaporation and the residual materials were m xed 20 with 50 nL of
water. This solution was then acidified by the addition of 260 mL of 1 N
HCl. This m xture was then twice extracted with 200 nL of ethyl acetate.
The conbi ned extracts were washed with 50 nL each of water and brine and
then dried with nmagnesiumsulfate. FiltnaggLon and condensation by rotary
evaporation yielded 30.8 gmof conmpound 12 as 25 a yellow oil which
solidified upon standing. Step 2C. Preparation of conpound 13. C CH, 30
H3C N O N Quasifingdard-arhsHOdQHA9HR5! GSHLUSOPNITEPRIIGWAP b7 G0 Ft L T ound
bottom fl ask equi pped wth a nagnetic stir bar and dropping funnel was
added 30 gmezichconhowaderl Zat28Qdinin bicarbenatd, emel oiher iTihe, santiod wasps of
pyridine. A solutiop af 29.2 gm of hi opyl chlorjde in 200 nL of nethylene
Pl or1 de” wadhadri St ianed R sty i edarael CopaoherghoY Eptiited with o
reflux condensfiorafign thS/ielieASEMPRIGRIRG hat&ieN! | ehik hhtsFial ast hr. The
reaction was then condensed by rotary evaporation to yield 31.4 gm of
conpound 813 taisurateddvoitin 1<) nal. oTleitisemin gieidhZOwhgnisdcampeend G as 8t ep 3

wi t hout additjonal . purification. 10 Step 3: Preparation of compound 15. C
CH3 H3C xHWREeSANdo 3 soz

Step 4: Preparation of Compound 16.

cl CH,
P&
N
le o/
SO,
15 .
S CH,
HN
H,C
20 ? CH,
0 CH,
25 By the procedure of Example 1, Step 4A, compound 15 was

converted to compound 16, a solid, mp 1»66-170 °C.



HZN O g CH3 20 HBC CH3 HN O CH3 H3C CH3 14 25 OCH3 15 To a 1-L round
bottom fl ask equi pped with a magnetic stir bar and dropping funnel vvas
added 19.§ conmpound (14) and 150 nL of 30 nethylen

this was aé%fepfdﬁﬁisrsopw se a solution of 20.0 gm of corrpoung) %lwg%g ed in
350 nL of nethylene chloride. The reaction was stirred at roomterrperature
for 3 hr and then condensed by rotary evaporation. To the residual
material s was added 200 nL of ether and the m xture was filtered. The
filter cake was washed with 100 nL of 3%0®ther followed by 2X 200 nmL of hot
ethyl acetate. The conbi ned WO 01/49685 PCT/ US00/ 35599 -106 washi ngs were
washed with 3X 100nL of 1 N HCI followed by 100 nL each with water, sat.
sodi um bi carbonate, and brine. The spkdAMPrEWes then dried with nmagnesi um
sulfate, filtered, and condensed by rotary evaporation to yield a

seni - cr yst aPréparatisncof abmpbiuing %8t 63-{H4-ohlerd-3-methylbed with 100 nL of

et her to yi tdakaz20lyl)agninolsuléomyl}+Ni[2-31adsydroxybtiyd)-46-dimetiiydphényl]-2-

Prepar at i on thfophiefeBHtBokAmide! CH3 10 H O N SO2 15 S CH3

5 cl CH, cl CH
2 N J\ N
HN O/ H’f O/
10 80, SO,
NaBH,
(o] (0]
S CH3 S CH3
HN HN
15
H,C H,C
CH, CH
o] OH
17 18
20

To a solution of 100 mg of compound 17 (sodium salt) in water

was added 100 mg of sodjum borohydride. After 3 h, an additional 100
mg of sodiumm%vas added and the solution stirred at room
temperature overnight. The reaction was mixed with excess saturated

25 ammonium chloride solution, extracted with ethyl acetate (3 x 50 mL).
The extracts were washed with saturated sodium bicarbonate solution
and evaporated to give compound 18 (Na salt) as a solid, mp 147-154
°C.

RECTIFIED SHEET (RULE 91) ISA/EP



N 20 H3C. CH3 O CH3 25 By the procedure of Exanple 1, Step 4A, conpound 15

was converted to conmpound 16, a solid, np 166-170 C. WD 01/ 49685

PCT/ USOOMB50D685 107 EXAMPLE 4 Preparation of conpound 18PCT/US00/35599

3-{[ (4-chl or o- 3- net hyl - 5-

i soxazol yl ) am no] sul fonyl }-N-[ 2- (1- hydr oxyet hyl ) - 4, 6- di net hyl phenyl ] - 2-

t hi ophene carboxamde 5 ¢l CH3 ¢l CHB HHNO' NHN O N 10 SOZ SO2 NaBH4 O

0O CH3 s CH3 HNHN 15 F13C CH3 H3C CH3 0 OH 17 18 20 To a solution of

100 ng of conmpound 17 (sodiumsalt) in 4ygger was added 1 O m of sodium

bor ohydride. After 3 h, an additional 100 ng of sodium~.( was added and

the solution stirred at room tenperature overnight. The reaction was m xed

Wi th excess saturated 25 ammoni um chi@hnfis Sgl ution, extracted with ethyl

acetate (3 x 50 nL). The extracts were washed with saturated sodi um

bi car bonat e Pseparaition ofacdmpoapndr 20 = B H4gechMora-Brmeting-B-sqXdzobdlanminad a

solid, np 14Gtfbh¢I}-N-{2-[(dimethylamino)carbonyl]-4,6-dimethylphenyl)-2-thiophene
carboxamide

5
cl CH,
ﬂ
HN o~
10 |
ch, SO,
H,N / o
S CH,
o
15 CH, HN
N
e TcH, 0
CH,

N

20 HC”  CH,

Compound 20 was prepared according to the procedure of Example
3 except that 2-[(dimethylamino)carbonyl]-4,6-dimethylaniline {(19) was
25 uséd in step 3 in the place of compound 12. Compound 20 was obtained

as a white solid.



C. RECTIFI ED SHEET (RULE 91) | SA/EP WD 01/49685 PCT/ US00/ 35599 -108
EXAMPLE 5 Preparation of conpound 20:

3-{[ (4- cWwopvo4Bshet hyl - 5-i soxazol yl ) am no] PCT/US00/35599

sul fonyl }-N-{2-[ (di net hyl am no) car bonyl ] - 4, 6- di net hyl phenyl ) - 2-t hi ophene
carboxamide 5CI CH3 b HNO 101 %u CH3 12 HZNOS$ CH3 15 CH3 HN
H3C/ CH3 O CH3 20 H3C N CH3 Conmpound 20 was prepared according to the
procedure of Exanple 3 except that 2-[(dinethylam no)carbonyl]
-4,6-dimethylaniline (19) was 25 used ingoggtep 3 in the place of conmpound
12. Conmpound 20 was obtained as a white solid. WO 01/49685 PCT/ US00/ 35599
-109 EXAMPLE 6 Preparation of conpound 22: 3-{[(4-chl oro-3-nethyl-5-

i soxazol yl)am no] sul fonyl }-N-{2, 4-di priAMPLE6

Preparation of compound 22: 3-{[(4-chloro-3-methyl-5-

isoxazolyl)amino]sulfonyl}-N-{2,4-dimethyl-6-

[(methyloxy)ethanimidoyllphenyl}-2-thiophene carboxamide
5 cl CH

Cl CH:5 3
N 2 N
HN/Z;< N o7
|
10 SO, 80,
/ e} MeONH / o
S CHS 21 : S CHa
HN HN
15
0 Hco _N
CH, 0 CH,
CH, CH,
17 22
20

Compound 17 was reacted with methoxyamine (21) in ethanol
solution to yield compound 22 as a white solid; mp 140-145 °C.
EXAMPLE 7

Preparation of compound 24: 3-{[(3-{[(4-chloro-3-methyl-5-
25 isoxazolyl)amino]sulfonyl}-2-thiophenyl)carbonyllamino}-2,4,6-
trimethylphenyl-N,N-dimethylsulfamate

ol o, cl CH,
N
N HN s
30 HN o” ;. ©
S0,
SO, Me,N-SO,CI /
/ e = 0
(¢]
@( CHG S CHS (IJ\H:,
HN o N
HN OH Ng Y
35 57 “on,
2
He CH, H,C CH,
24
23

40



[ (et hyl oxy) et hani m doyl ] phenyl } - 2-t hi ophene carboxamde 5 CI CH3 C CH3
XHH N HNOHNi O- | 10 soz s02 / OMONH2 / Os CH3 21 S CH3 HN HN 15
(1 H3C-V@hi/®6s8 CH3 CH3 17 22 20 Conpound 17 was reacPem/Usonizs99
met hoxyam ne (21) in ethanol solution to yield compound 22 as a white
solid; np 140-145 C. EXAWVPLE 7 Preparation of conmpound 24:
3-{[(3-{[(4-chl oro-3-nethyl-5- 25
i soxazol yl ) am no] sul fonyl } - 2-t hi ophenyl ) carbonyl ] am no}- 2, 4, 6-
trimet hyl phenyl - N, N-di net hyl sul famate 1@H3 CI CH3 HX ~N 30 HN OMN HN p
so, SOZ Me2N-SQ2CI S CH3 SCH3 CH3 35 HNHOHHN O-~SIINCH3 1 Oz ,CCH3
HG ) 6~CH, H

To an ice-cold solution of 700 mg of 3-{[{4-chloro-3-methyl-5-

isoxazolyl)aminolsulfonyl}-N-{3-hydroxy-2,4,6-trimethylphenyl}-2-
thiophenecarboxamide (23) in 15 mL of dimethylformamide was added
247 mg of potassium t-butoxide. After a short period, 317 mg of

5 dimethylaminosulfonyl chloride was added. When the reaction was
judged complete, it was diluted with water, acidified with 1 N
hydrochloric acid. This mixture was extracted with ethyl acetate (3 x 30
mL) and the combined extracts were dried (MgSO,), filtered, and
evaporated to yield compound 24 as a white solid; mp 169-174 °C.

10 EXAMPLE 8

Preparation of compound 26: 3-{[(4-chloro-3-methyl-5-
isoxazolyl)amino]sulfonyl}-N-{3-[(cyclopropylmethyl)oxyl-2,4,6-
trimethylphenyl}-2-thiophenecarboxamide

Cl CH, cl CH

15 2 : ?
/N /N

2 Br 2
25
20 o G .
S CH, s CH,
HN OH HN O\A
) H.C CH

25 a 3 H,C CH,

23 26

To an ice-cold solution of 700 mg of 3-{[(4-chloro-3-methyl-5-
30 isoxazolyl)amino]sulfonyl}-N-{3-hydroxy-2,4,6-trimethylphenyl}-2-
thiophenecarboxamide (23) in 15 mL of dimethylformamide was added
247 mg of potassium t-butoxide. After a short period, 135 mg of
cyclopropylmethylbromide (25) was added. When the reaction was
judged complete, it was diluted with water, acidified with 1 N

35 hydrochloric acid. This mixture was extracted with ethyl acetate (3 x 30



3 23 24 40 WD 01/49685 PCT/ US00/ 35599 -110 To an ice-cold solution of 700
mg of 3-{[(4-chl oro-3-nethyl-

i soxazol W@ amged sul f onyl } - N-{3- hydr oxy- 2, 4, 6-tri net hyl phrapiUpe0235599

t hi ophenecar boxam de (23) in 15 nL of dinethyl formam de was added 247 ng
of potassiumt-butoxide. After a short period, 317 ng of 5

di met hyl am nosul fonyl chl ori de was added. Wen the reaction was |judged
conplete, it was diluted with water, acidified with 1 N hydrochloric acid.
This m xture was extracted with ethyl aqqyate (3 x 30 nL) and the conbi ned
extracts were dried (MgSO™4), filtered, and evaporated to yield conpound 24
as a white solid; np 169-174 C. 10 EXAMPLE 8 Preparati on of conpound 26:

3-{[(4-chlor

i soxazol yl )a%ﬁoﬁuﬁ%or?ﬁ??med ?(t Cgss/cvlv%rgr%%e y(?“)) oylt regl. and

trinmet hyl phemalpbfﬂetihuoopfe@eoammmaaslév@hterlBhd:l m@l—tB55+1*{B8\I°G-.|N OH O
SOZ Br so, 20 0 25 0 S CHs I_E%(XE’"E‘II—\# 25 H, C CH3 H3C CH3 23 26 To
an ice-cold solutlon of 700 ng of 3 0- 3- nethyI-S- 30

I soxazol yl )%EQJa? b}nﬂﬁ'u{lﬁf dir?»{ Y(42cHioPs 13 sphenyl } - 2
t hi ophengca [ added 247 ny
of pot asg‘r’lcuﬁ Za ]i#"%'};‘é%rﬁ tg@‘?%‘ i% %ﬁ"w§
cycl opr opyl eﬁ'P&ﬁf ® was added When the reaction was
cl CH,
HT o~
cH S0,
16 HZN X N / o)
l S CH,
H,C NACHS HN Ny
|
20 H,C N)\CHS

Compound 28 was prepared according to the procedure of Example
25 3 except that 5-amino-2,4,6-trimethylpyrimidine (27) was used in step 3
in the place of compound 12. Compound 28 was obtained as a white
solid; mp 170-175 °C.



judged conplete, it was diluted with water, acidified with 1 N 35
hydrochloric acid. This m xture was extracted with ethyl acetate (3 x 30 WD
01/ 49685 WRC1/468%0/ 35599 -111 nl) and t he conbi ned extracPeTWS00E3569% ed
(MgS™), filtered, and evaporated to yield compound 26 as a white solid;
np 155-158 C. EXAMPLE 9 Preparation of conpound 28:
3-{[(4-chloro-3-nethyl-5 5

i soxazol yl )am no] sul fonyl }-N-(2, 4, 6-trinmethyl-5-pyrimdinyl)-2-

t hi ophenecarboxam de C CH3 10 N HN 0132-CH3 602 15 HEN N YO S CH3 H3C
N CH3 HN N 20 H3C N CH3 Conmpound 28 was prepared according to the
procedure of Exanple 25 3 except that 5-am no-2,4,6-trinmethyl pyrimdine
(27) was used in step 3 in the placexdnmeeeppond 12. Conpound 28 was
obtained as a white solid; nmp 170-175 C. WD 01/ 49685 PCT/ US00/ 35599 -112
EXAVPLE 10 Mreparasionoef gompounsuda: -(2-acetyl-3,4,6-trimethylphenyl)-3-{[(4-

N- ( 2- acet y| -chlaros3imethyl{byispixangly)latifiplstlfonyl}-2-thiophenecarboxamide

chl oro- 3- et hyl - 5-i soxazol yl ) am no] sul f onyl } - 2-t hi ophenecar boxam de

5 Cl! CH,
ﬂ
HITI o/
10 ‘
CH, SO,
H,N o
S CH,
(0]
15 CH, HN
CH, CH, o
CH,
20 , CH, CH,

Compound 30 was prepared according to the procedure of Example
3 except that 2-acetyl-3,4,6-trimethylaniline (29) was used in step 3 in
25 the place of compound 12. Compound 30 was obtained as a white solid;

mp 223-225 °C.



5C CHH ~N HNp 101 CH3 HzNo S CH3 15 CH3 HN CH3 CH3 O CH3 20
CH3 CH3 Conpound 30 was prepared according to the procedure of Exanple 3
except tiveooR4meetyl-3,4,6-trinethylaniline (29) was usedPCTVUSeRISS® in 25
t he place of conpound 12. Conpound 30 was obtained as a white solid; np
223-225 C. WD 01/49685 PCT/ US00/ 35599 -113 EXAMPLE 11 Preparation of
conpound 32: 3-{[(4-chl oro-3-nethyl -5-

i soxazol yl ) am no] sul fonyl }-N-(2-cyano- 3, 4, 6-tri net hyl phenyl ) - 2-

t hi ophenecarboxamde 5 CI CH3 N 10 HN1@3CH3 SO2 H 2 N O S CH3 15 NC CH3
HN

EXAMPLE 11

Preparation of compound 32: 3-{[(4-chloro-3-methyl-5-
isoxazolyl)amino]sulfonyl}-N-(2-cyano-3,4,6-trimethylphenyl)-2-
thiophenecarboxamide

5
10
CH,
H,N
15
NC CH,
CH,
. NC CH,
20 CH,

Compound 32 was prepared according to the procedure of Example
3 except that 2-cyano-3,4,6-trimethylaniline {(31) was used in step 3 in
25 the place of compound 12. Compound 32 was obtained as a white solid;
mp 218-220 °C.



CH3 NC CH3 20 CH3 Conpound 32 was prepared according to the procedure of
Exanpl e 3 except that 2-cyano-3,4,6-trinethylaniline (31) was used in step
3 in 25waerpeste of conmpound 12. Conpound 32 was obt ai NRAT/ASOEESH4Y t e
solid; np 218-220 C. WD 01/49685 PCT/ US00/ 35599 -114 EXAMPLE 12
Preparation of conmpound 34: N-(2-chloro-4, 6-di net hyl phenyl)-3-{[(4-

chl or o- 3- net hyl - 5-i soxazol yl ) am no] sul fonyl } - 2-t hi ophenecar boxam de CI CH3
HNO CH3 SOZ 10 HZN/ O S CH3 C CH3 HN 15 C CH3 20 Compound 34 was
prepared according to the procedure of -BEXgnple 3 except that
2-chloro-4,6-dinmethylaniline (33) was used in step 3 in the place of
conpound 12. Conpound 34 was obtained as a white solid; np 174-176 C. WO
01/ 49685 PCT/ US00/ 35599 -115 EXAMPIEXABIPLEr ¢Rar ati on of conpound 36:
3-{[(4-chl oro-3-net hyl - 5- .

i soxazol yl ) direnalatiant ehgpmpeund, 34 4i Md2rghlom-Ay@rdimethylphemyli-Sntitd+ - 2-

t hi ophenecardhoaddvethyl-b-isoxazolyl)amino]sulfonyl}-2-thiophenecarboxamide

N
HT o/
10 CH,§ 5%
H,N / o
S CH,
Cl CH, HN
15
Cl CH,
20 Compound 34 was prepared according to the procedure of Example

3 except that 2-chloro-4,6-dimethylaniline (33) was used in step 3 in the
place of compound 12. Compound 34 was obtained as a white solid; mp
174-176 °C.



5C CH3 10 CH3 HONI CH3 HZNOHO--r S1I5 OOHNOH CH3 CH3 O/ O
20 CH3 CH3 Conpound 36 was prepared according to the procedure of Exanple
3 except what/49%85- di acet yl - 3- hydr oxy- 2- propyl ani | i ne (35) PeBESUEBH9 n 25
step 3 in the place of conpound 12. Conpound 36 was obtained as a white
solid; nmp 163-167 C. WD 01/49685 PCT/ US00/ 35599 -116 EXAMPLE 14
Preparation of conmpound 38: 3-{[(4-chloro-3-nethyl-5-

i soxazol yl ) am no] sul fonyl }-N- (2, 4-di net hyl - 6-[ 2-

(et hyl sul fonyl ) acetyl ] phenyl }-2-t hi ophengcar boxam de 5 CH, H2N O 6 CH3
100s 1 G CH CLCHCH3 37T N NHNG HNO1

EXAMPLE 13

Preparation of compound 36: 3-{[(4-chloro-3-methyl-5-
isoxazolyl)aminolsulfonyl}-N-(4,6-diacetyl-3-hydroxy-2-propylphenyl-2-
thiophenecarboxamide

b
Cl CH,
N
10 CH, HT o e
SO,
CH,
H,N OH
0
S
(0] (0]
15 HN OH
CH CH
3 3 0 o
20 CH, CH,

Compound 36 was prepared according to the procedure of Example
3 except that 4,6-diacetyl-3-hydroxy-2-propylaniline (35) was used in
25 step 3 in the place of compound 12. Compound 36 was obtained as a
white solid; mp 163-167 °C.



151 so, sot S2Na Gy 0 OS CHR2S CH HN HN201 O o, CH CHs2S Cl
1 53 CH3 38 25 Internedi ate conmpound 53 was prepared according to the

pr ocedur e le 3 except that 2,4-dimethyl-6-(2-chl orRasgd, iline
(37) was \t}ﬁsa;eoc}@ﬁéggt ep 3 in the place of compound 12. A sol utlonwgéﬁgoo ny
of conpound 53 and 1.2 g of sodium 30 net hanesul fonate in 10 nL of

di net hyl formam de was stirred at room tenperature. Wen ther ion. was
judged conplete, the reaction was diluted with water, acidified with 2 N
hydrochloric acid and extracted wth ejfg] acetate (3 x 30 nL). The

conbi ned extracts were dried (MgSO), filtered, and condensed by rotary
evaporation to yield 35 conpound 38 as a solid; np 172-175 C. RECTI FI ED
SHEET (RULE 91) | SA/EP WD 01/ 49685 AM§Q§/1’3§599 -117 EXAMPLE 15
Preparation of conmpound 40: 3-{[(4-chloro-3-nethyl-5- isoxazolyl)am no]

sul f onyl } - NP¢éparationeohgbmpoinde38y | 3-{ A42chloro-3-methyl-5-

di met hyl pr odxaa6lyIirsmo]sulyd dy P2 M-dinhéthypider®car boxamde 5 C CH3 10

H 0 (methylsulfonyl)acetyllphenyl}-2-thiophenecarboxamide
5 CH,
H,N
O
CH,
10 o.s
(I:H o] CH,
Ci CH, 3 37 2 g
N
2 N Hbll o’
HN
15 slo ° so,
: MeSO,Na
(o]
o] s CH,
s CH, HN
HN
20 o
o] CH,
CH,
0,5
cl |
53 CH, 38
25

Intermediate compound 53 was prepared according to the
procedure of Example 3 except that 2,4-dimethyl-6-(2-chloroacetyl)aniline
(37) was used in step 3 in the place of compound 12.

A solution of 400 mg of compound 53 and 1.2 g of sodium

30 methanesulfonate in 10 mL of dimethylformamide was stirred at room

temperature. When them%’gs judged complete, the reaction was
diluted with water, acidified with 2 N hydrochloric acid and extracted
with ethyl acetate (3 x 30 mL). The combined extracts were dried
(MgSO0,), filtered, and condensed by rotary evaporation to yield

35 compound 38 as a solid; mp 172-175 °C.

RECTIFIED SHEET (RULE 91) ISA/EP



CH3 SCa HZNyo S CH3 15 OCH3 HN H3C CH3 20 H3C CH3 N CH3 H3C HC CH3
CH3 25 Conpound 40 was prepared according to the procedure of Exanple 3
except t ived oR496psret hyl - (2, 2- di met hyl propyl ) am no] car bonpCFAU800B35599
dimethylaniline (39) was used in step 3 in the place of conpound 12.
Compound 40 was obtained as a white solid; np 174-176 C. WD 01/ 49685

PCT/ USO0/ 35599 -118 EXAMPLE 16 Preparation of conpound 42:

3-{[ (4-chl or o- 3- net hyl - 5-

i soxazol yl ) am no] sul fonyl ) -N-[ 2, 4-di met ll7-6- (net hyl sul f onyl ) phenyl ] - 2-

t hi ophenecarboxamde 5 CI CH3 XHNHNO 10 1 CH3 Sot HzN S CH3 15 02S
CH3 HN

EXAMPLE 15

Preparation of compound 40: 3-{[(4-chloro-3-methyl-5-
isoxazolyl)amino]sulfonyl}-N-(2,4-dimethyl-6-{Imethyl(2,2-
dimethylpropyl)amino]carbonyi}phenyl)-2-thiophenecarboxamide

5
cl CH,
ﬂ
s
10 o
CH, S0,
Bty
s CH,

15 o

CH HN

HC~ 0
CH,
CH
20 H,C s N
a CH, HC” :]r\
He CH,

: CH,

25 :
Compound 40 was prepared according to the procedure of Example

3 except that 2-{[methyl-(2,2-dimethylpropyl}amino]carbonyl}-4,6-
dimethylaniline (39) was used in step 3 in the place of compound 12.

Compound 40 was obtained as a white solid; mp 174-176 °C.



I CH3 02S CH3 1 20 CCH3 Conpound 42 was prepared according to the
procedure of Exanple 3 except that 2,4-dinethyl-6-(nethylsulfonyl)aniline
(41) waswa@ed4deBs step 3 in the place of conpound 12. ConpPONVaSeNZ359Es
obtained as a 25 white solid; np 208-210 C. WO 01/49685 PCT/ US00/ 35599
-119 EXAMPLE 17 Preparation of conpound 44: 3-{[(4-chloro-3-nethyl-5-
i soxazol yl )am no] sul fonyl }-N-[ 2, 4-di nmet hyl - 6- (1, 3- oxazol - 2-yl ) phenyl ] - 2-
t hi ophenecarboxamde 5 CI CH3 N XH 10 HNO CH3 SOZ H2 NO s CH3 15
CH3 HN \I~N (I CH3 20 Compound 44 was pregared according to the procedure
of Exanple 3 except that 2,4-dinethyl-6-(1, 3-o0xazol-2-yi)aniline (43) was
used in step 3 in the place of conpound 12. Conpound 44 was obtained as a
EXAMPLE 16

Preparation of compound 42: 3-{[(4-chloro-3-methyl-5-
isoxazolyl)amino]sulfonyl)-N-[2,4-dimethyl-6-(methylsulfonyl)phenyl]-2-
thiophenecarboxamide

5
cl CH,
/M
HN o) d

10 |

CH, SO,

/ ]
S CH,
15 08 CH, ' HN
CH,
0,8 CH,

20 CH3

Compound 42 was prepared according to the procedure of Example
3 except that 2,4-dimethyl-6-(methylsulfonyl)aniline (41) was used in
step 3 in the place of compound 12. Compound 42 was obtained as a
25 white solid; mp 208-210 °C.



25 white solid; np 176-178 C. WD 01/ 49685 PCT/ US00/ 35599 -120 EXAMPLE 18
Preparation of conmpound 46: 3-{[(4-chloro-5-isoxazolyl)am no]sul fonyl}-

N[ 2- (2- vopyisss f onyl ) - 4, 6- di met hyl phenyl ] - 2-t hi ophenecarobxasmites 5 Cl
CH3 N HNO CH3 SOz 10 ZNO S CH3 RS CH3 HN 15 H3C)-, CH3 OS | CH 3
H3C CH3 20 Conpound 46 was prepared according to the procedure of Exanple
3 except that 2-(2-propylsulfonyl)-4,6-dinethylaniline (45) was used in
step 3 in the place of conpound 12. Conpound 46 was obtained as a white
solid; nmp 190-192 C. WD 01/49685 PCT/ US@@M35599 -121 EXAVPLE 19
Preparation of conmpound 48: 3-{[(4-chloro-3-nethyl-5- isoxazolyl)am no]

sul fonyl)-N-[2, 4-di net hyl - 6- (propyl sul fonyl ) phenyl j-2- thi ophenecarboxam de
5 C CH3 EXAMPLE 17

Preparation of compound 44: 3-{[(4-chloro-3-methyl-5-
isoxazolyl)amino]sulfonyl}-N-[2,4-dimethyl-6-(1,3-0xazol-2-yl)phenyl]-2-
thiophenecarboxamide

b
cl CH,
ﬂ
HN o~
10 | .
CH3 Soz
HN / .
S CH3 1
15 © cH, HN '
U
o)
: & CH,

N
20

Compound 44 was prepa-red according to the procedure of Example
3 except that 2,4-dimethyl-6-(1,3-oxazol-2-yl)aniline (43) was used in
step 3 in the place of compound 12. Compound 44 was obtained as a
25 white solid; mp 176-178 °C.



HN O 10 CH SOZ HNO s CH HcH3 HN 15 02 H3CS CH2OQZ 20 Conpound 48 was
prepared according to the procedure of Exanple 3 except that

2, 4- di metw@ bv@®68pr opyi sul fonyl) aniline (47) was used in BCERPSOBSHIY t he

pl ace of conpound 12. Conmpound 48 was obtained as a white solid; np
152-155 C. WD 01/49685 PCT/ US00/ 35599 -122 EXAMPLE 20 Preparation of
conpound 50: 3-{[(4-chl oro-3-nethyl-5-

i soxazol yl ) am no] sul fonyl }- N-( 2- et hyl - 4, 6-di et hyl phenyl ) - 2-

t hi ophenecarboxamde 5 CI CH3 N H HN@2010 1 CH3 SO2 H2N O S CH3 15
CH3 HN CH3

EXAMPLE 18

Preparation of compound 46: 3-{[(4-chloro-5-isoxazolyl)amino]sulfonyl}-
N-[2-(2-propylsulfonyl)-4,6-dimethylphenyl]-2-thiophenecarboxamide

Ci CH,
5 I(
N
HT o) -
CH, SO,
10
H,N / o
S CH,
0,8 CH, HN
15 )\
H,C CH,
0,8 CH,
H,C CH,
20

Compound 46 was prepared according to the procedure of Example
3 except that 2-(2-propylsulfonyl)-4,6-dimethylaniline {45) was used in
step 3 in the place of compound 12. Compound 46 was obtained as a

white solid; mp 190-192 °C,



CH3 20 CH3 Conpound 50 was prepared according to the procedure of Exanple
3 except that 2-ethyl-4,6-dinethylaniline (49) was used in step 3 in the
25 pl ace wb ovessppdound 12. Conpound 50 was obt ai ned as a whPCERUS@/Is89 nmp
152-154 C. WD 01/49685 PCT/ US00/ 35599 -123 EXAMPLE 21 Preparation of
conmpound 52: 3-{[(4-chl oro-3-nethyl -5-
i soxazol yl )am no] sul fonyl }-N-[ 2, 6-di nmet hyl -4- (1, 3-oxazol - 2-yl ) phenyl ] - 2-
t hi ophenecarboxamde 5 CI CH3 10 HNo CH 3 3 so HZNo S CH3 15 H3C/ HN
N ) (0 H3C 20 Conpound 52 was prepared agearding to the procedure of Exanple
3 except that 2,6-dinethyl-4-(1, 3-oxazol-2-yl)aniline (51) was used in 25
step 3 in the place of conpound 12. Conpound 52 was obtained as a white
solid; .nmp 205-207 C. EXAMPLE 22 FompywAm®iPLENs$g9of sul fonam de sodium salts
(k, J oLtS A. Fornulation of sulfonanm de sodiumsalts for 30
adm ni st r at iRsap@esigyhaf eompgund #8: p3-dbt-eblong-Fouithy!-8200 nl of sterile
wat er isoxazolyl)amino]sulfonyl)-N-[2,4-dimethyl-6-(propylsulfonyl)phenyl]-2-
thiophenecarboxamide

5
cl CH,
b
Hr? o/
10 CH3 802
N
Hg j@\ / 0
S CH,
H
30\/\8 CHa HN
15 o,
H,C
3 \/\S CHa
02
20 Compound 48 was prepared according to the procedure of Example

3 except that 2,4-dimethyl-6-{(propylisulfonyl)aniline (47) was used in step
3 in the place of compound 12. Compound 48 was obtained as a white
solid; mp 152-1585 °C.



for injection, USP, to a 4 L graduated cylinder. Sodi um phosphate di basic
hept ahydrate, USP (21.44 g) is added to the sterile water and the m xture
is stirradohoudeds m nutes or until the solid had di ssol vedPCBOSIOBFEBS
phosphat e nonobasic, USP (11.04 g) is added and the m xture was stirred
until the solids had dissolved. The solution was diluted to 4.0 L and
stirred. 3000 g of the sodium phosphate buffer is added to an ei ght

RECTI FI ED SHEET (RULE 91) | SA/EP WD 01/ 49685 PCT/ US00/ 35599 -124 liter
beaker. Dextrose, USP (200.0 g) is addeqd22and the m xture is heated to
30-35 Cin a water bath and stirred until a conplete solution forned. A
sul fonam de sodiumsalt (100.0 g) is added with efficient mxing. This

m xture is stirred for a m ni num of phexPLEUR@S or until a solution forned.
5 The solution was renmoved fromthe water bath after the sodiumsalt

di ssol ved. Pheparationi ohcompogind @4 3-{[(4ociorp-dmethydhum phosphate buffer
and st i rr ed isorazblyllminulswfonylhiN-( 2-@thyl-4,6-dmethglphenyij-2t er ed using a
steril e 0.2ZhivptenecartsoxamideDur apore M| 1ipak 200 filter. The filtered
solutiongs filled into sterile vials and |yophilized under standard 10
conditions. The vials are stoppered. The |yophiliged preoguct was then .
reconstituted with either 9.4 nL or 19.4 niL of watgr for injection, to

give a final concentration of 25 ng/nL or 12.5 ny/ L, Y espectively. B.
Formul ati on of sul fonam de sodiumsalts for oral m NNst ration These
formul ati ons may be prepared by nethods known ti¥§ those 15 of skill in the

art (seép e.g., Ansel Introduction to Phar naceut j cal Dosage Fornms (4th
Edition) 1985 (Lea &Hgebiger)). In general, t heSYabl et s may be prepared by
direct conpressio

owed by conpression.
e-CdQbi ned i ngredi ents na)
( I of the preparation of !
sul f onanigde sodi Uk L, excipient (diluent),

ngd into -tablets by
t logy, 20 conbi ned

and lubricant gfe fifled@rectly into the capsuife

amount of acti & and inert ingredients in these for

Al ternativel y,2

di si ntegrati ng agent
The opti nal
ons

20 CH,

Compound 50 was prepared according to the procedure of Example
3 except that 2-ethyl-4,6-dimethylaniline (49) was used in step 3 in the
25 place of compound 12. Compound 50 was obtained as a white solid; mp
152-154 °C.



may be determ ned enpirically by nethods known to those of skill in the
art. In general, the anmobunt of active ingredient (i.e., sulfonam de sodium
25 salt) demggsssuffl cient to provide a therapeutically- q;&%b,ggss,glose of
the active ingredient. The therapeutically effective dose may be
determned enpirically by testing the conpounds in known in vitro and in
Vivo systens (see, e.g., U S Patent No. 5,114,918 to Ishikawa et al.; EP
Al 0 436 189 to BANYU PHARMACEUTI CAL CO., LTD (Cctober 7, 1991); WO

01/ 49685 PCT/ US00/ 35599 -125 Borges et,al . (1989) Eur. J. Pharm 165:
223-230; : Filep et al. (1991) Biochem™Bi ophys. Res. Comun. 177:
171-176) and then extrapolated therefromfor dosages for humans. EXAMPLE
23 5 Assays for identifying conpounﬁg tl\gélteE hi bit endot helin antagonistic
and/ or agoni st activity Conpounds t f'\ tential endothelin antagonists

are identifpepardtion @¥ddpbtivd '5RDBL{[{¥-dhlorec8RRetyME-h 1251 -1 abel ed ET-1
for bi ndi ng; Bsaazawnsdg.. f n%ﬁ AL, Blditnbiny LA loxaPbRoSHphRyYL 20! at ed
sy

cell 10 ne §$ﬁ§b eness of the test compoun an antagonlst
or agonist 0 e oglca ti ssue response of endothelin can al so be
assessed by neasuring the effect on endothelin induced contraction of
isolated rat thoracic aortic rings. The abilitylof tRH, conmpounds to act as
ant agoni sts or agoni sts for ETB receptors can be ess by testing the 15
ability of the conpounds are to inhibit endot hel i nduced prostacyclin
rel ease fromcul tured bovine aortic endothel ] el4. A Endothelin

bi ndi ngtonhi bition - Binding Test #1: |nhibit]on & bi nding to ETA
receptors TE 671 cefls (ATCC Accession No. HJ#®,139) express ETA 20
receptors. These cefl’s were grown to conflugnce in T-175 flasks. Cells

frommul tipl edNLasks. were col |l ected by \ pool ed and centri fuged
for 10 mn at 19 The cells were re P enge ié]_,sphosphate buf f ered

15 HC ©

HN
L/

20

Compound 52 was prepared according to the procedure of Example
3 except that 2,6-dimethyl-4-(1,3-oxazol-2-yl)aniline (51) was used in
25 step 3 in the place of compound 12. Compound 52 was obtained as a
white solid; mp 205-207 °C.

EXAMPLE 22
Formulations of sulfonamide sodium salts
A. Formulation of sulfonamide sodium salts for m%faveﬂeeggl s
30 administration

Phosphate buffer is prepared by adding 3200 mL of sterile water
for injection, USP, to a 4 L graduated cylinder. Sodium phosphate dibasic
heptahydrate, USP (21.44 g) is added to the sterile water and the mixture
is stirred for 5 minutes or until the solid had dissolved. Sodium

35 phosphate moncbasic, USP (11.04 g) is added and the mixture was
stirred until the solids had dissolved. The solution was diluted to 4.0 L

and stirred. 3000 g of the sodium phosphate buffer is added to an eight
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saline (PBS) containing 10 nM EDTA using a Tenbroeck honogeni zer. The
suspension was centrifuged at 4 C at 57,800 X g for 15 mn, the 25 pellet
was resusyendedsin 5 nml of buffer A (5mM HEPES buffer, pHP@TASOKISM9%AI ni ng
aprotinin (100 KiIUWmM)) and then frozen and thawed once. 5 mM of Buffer B
(5 nM HEPES Buffer, pH 7.4 containing 10 mM M\nCl 2 and 0.001 %

deoxyri bonucl ease Type 1) was added, the suspension m xed by inversion and
then i ncubated at 37 C for 30 mnutes. The m xture was 30 centrifuged at
57,800 X g as descri bed above, the pellgkgqwashed twi ce WO 01/ 49685

PCT/ USO0/ 35599 -126 with buffer A and then resuspended in buffer C (30 mM
HEPES buffer, pH 7.4 containing aprotinin (100 KIUmM) to give a final
protein congenbeakéoNDektrésEDUSP eTD .ot §F Rbadded, FhdCthihiiktude §s hEBeed
menbr ane suspensi on was diluted with binding buffer (30 MM 5 HEPES buffer,
pH 7.4 cont don3@@515€ mve Nealier WeidlviangiGrtirred usdll aBz@npledeisojutian formed.
concentratiop of, 8 . ug/50 pl. 125].- ot\helin; 1. (3.,000. .c .50 nl), .was
added t o 50 eclprantie 28R eRobARLRTAE adist Wi eliERthedBenat sy " o
give a finalmpantenrt saré@MoB8 MMimua®Bbf RbAGhitites ok @intil Gf S¥lutieh dbrdakadi ng) ;
or (C) a test conpound (final concentration 1 nMto 10 100 ,pM. The

menbr ane & ushunsolptions@as wemoveshtramihgy waiet bath piligr dhe sesiibnasdt prot ei n,

was added to,.each of (A or M. xt wer shake i ncubat ed
a4 Cror 1led, 49 salbpoRbe i s PaT o' FE s aESE BB 500 x
g. Al ternatipigfer ardetiidauidatfivennmivistes OMiiviet RuBdn 3¢ sfarilyRrerédedhag ad at
24 C, the I1C50 concentrations 15 are 2- to 10-fold higher than when the

i ncubat i on igedended etcen precsizePirapore Millipakid@@ filterni hae fiHered onpari ng

| C50 concentrati.on R C [.Qul .berejn. The er nat ant ,
cont ai ni ng us_r@éﬁ%'ﬁsf ﬁgg%g'{&cl vﬁ%@%o\aﬂ%%Bgéggsngggﬁ"@%teﬁgleapré%@t counted on a
Genesys 10! tdomilioMMheCdH R &fe stbp@erdt .dabagophilizebigibtiuenwelk thiendi ng (D)
was cal cul ated according to the follow ng equation: L
reconstituted with either 9.4 mL or 19.4 mL of water for injection, to
give a final concentration of 25 mg/mL or 12.5 mg/mL, respectively.
B. Formulation of sulfonamide sodium salts for oral administration
These formulations may be prepared by methods known to those

15 of skill in the art (see, e.g., Ansel Introduction to Pharmaceutical Dosage

Forms (4th Edition) 1985 (Lea & Febige‘r)). In general, the tablets may be

prepared by wet or dry granulation of the ingredients, followed by
compression. Alternatively, the combined ingredients may be formed into
tablets by direct compression. In the preparation of capsules, the

20 combined sulfonamide sodium salt, excipient (diluent), binder,
disintegrating agent and lubricant are filled directly into the capsule shell.
The optimal amount of active and inert ingredients in these formulations
may be determined empirically by methods known to those of skill in the
art. In general, the amount of active ingredient (i.e., sulfonamide sodium

25 salt) will be sufficient to provide a therapeutically-effective dose of the
active ingredient. The therapeuticaily effective dose may be determined
empirically by testing the compounds in known in vitro and in vivo
systems (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);



(O - (A %= 100- X100 (B) - (A) 25 Each test was generally performed in
triplicate. B. Endothelin binding inhibition - Binding Test #2: Inhibition
of  bi ndiwmg01/ew6B5TB r eceptors COS7 cells were transfected MTASBXAS®NCOdi ng
the ETB receptor, The resulting cells, which express the human ETB
receptor, were grown 30 to confluence in T-150 flasks. Menbrane was
prepared as descri bed WD 01/49685 PCT/ US00/ 35599 -127 above. The bi ndi ng
assay was perforned as descri bed above using the nenbrane preparation
diluted with binding buffer to a concentizsti on of 1 pug/50 ,ul. Briefly,
the COST cells, described above, that had been transfected 5 with DNA
encodi ng the ETB receptor and express the human ETB receptor on their

surfaces wergorgeswi d10(T989) BaNCE Piarm. 17651 | 23%930%e! Iepramal. Mogipl e
fl asks were col'l ected by scraping, pool'ed_and centrifuged for 10 mn at

190 X g. TheBicehem. Bophysdie HAds phatd Malrand deern akirapolatess)
cont ai ni ng EDTA using a Jenbroeck honogeni zer. The 10 suspensi on was
centri fuged]tgfapé\fr?f%{;’ é%%?a%ea fPBP“féa’?ﬁ-n, the pellet was resuspended in 5
m of buffer A (5mM HEPES buffer, pHXampLgopgai ning aprotinin (100

KU m)) and then frozen and thawed once. Five nl of Buffer B (5 nM HEPES
Buf fer, pgH 7Assaysntoxiidentifying mompmads that exhibit epdedhen aptagadlistise Type
1) was addednd/beagbnistspdiviyon m xed by i nversion and then incubated at 37
Cfor 30 mnutes. The mxture was centrifu at 57,800 X g as described
above, the pel | otCORORLBUEIEE ol PRIGHTIGNIRTARD PREAITUSGfeaeat

buf fer C (30, dJerRER bRy 18'dofndeeONtd PHNgbaRHGET N for(HiRGing 4 M)  to
give a final protei'n concentration of 2 ng/m . 20 The bi ndi ng assay was
per f or red ashutesohiThertcabbwe arskhgredeptors present on isolated cell

10 membranes. The effectiveness of the test compound as an antagonist or

3\
r

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

15 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,

20 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

25 pellet was resuspended in 5 ml of buffer A (5mM HEPES buffer, pH 7.4
containing aprotinin {100 KlIU/ml)})) and then frozen and thawed once. 5 ml
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 thén incubated at 37° C for 30 minutes. The mixture was

30 centrifuged at 57,800 X g as described above, the pellet washed twice



menbrane preparation diluted to give 1 pg/50 ,ul of binding buffer. C Test
for activity agai nst endothelin-induced contraction of isolated rat

t hor aci c veOn1/483 i ngs The effectiveness of the test conpor@TUS®)/ N9

ant agoni st or agonist 25 of the biological tissue response of endothelin
al so is assessed by neasuring the effect on endothelin induced contraction
of isolated rat thoracic aortic rings (see, eg., Borges et at. (1989) Eur.
J. Pharmacol . 165:223-230) or by neasuring the ability to contract the

ti ssue when added al one. WO 01/49685 P@PBUS00/ 35599 -128 Conpounds to be
tested are prepared as 100, uM stocks. If necessary to effect dissolution,
the conpounds are first dissolved in a mninmm anmount of DVSO and dil uted

with 150 nM Wikl buffecaused thivbeaapendeddn trifferaCi(80 @iVl HEPE®buffer,r i ng,
control solutiqns containing 5 vara/l ng concentrations of DVBO were tested.
The thor aci PPot-fHieantaining abseinin (190 KB/ al) it dive psiérgl Rregeinendot hel i um

a0 aded by QSHdeufHUN, 00 230G SR SHbrd L0 AT g eeseament s, Segrent s

are suspend nder filled with

Krebs' - Hensel ei tTmMﬁmbmw&w;ﬁr&bbmmds aullgad Mthtblhamg‘ bleO 30 @2viand 5%
Cx2 (118 mM NaCl, 4. N? KH2PO&4, 25 mM NaHCQOB,
2.5 mv cat AERES Wffﬁfgpﬁhzs‘jefomqfﬁ@tge P9 'HM:NaQJ BMMIVIEI &R Yact i vity as

an ant agon! siadfraEAIIbRELLALLINAESH S ROLAME ROM.CabbARIRERYBASAE 00 and

activity as an BrtoF "o bi ndi n fhelin-T'o en I'n"receptors.

The pA2 is aprtp50l inhpavad aaded eo Bﬂut_l“cef ¢icgerof A} Badbidin-D.(fkssay for
identifying conpounds .that have agoni st and/or antagonistic activi
agai nst  ETB $Recéfr sinding) tosgive g éﬂabﬁoﬁFe'bVBE?%&%P F () mestéf@r

endot hel | - St Bhind 15 (B) S88: Aoni IR RAIEll rleeameABrot hiwigd bovi ne

aortic endothell t he conpounds ave agoni
10 100 yM). The membrane suspension (50 ul), contammg 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 IC;, concentrations
15 are 2- to 10-fold higher than when the incubation is conducted at 4° C.
This, must be kept in mind when comparing 1C5, concentrations among
compounds provided herein.
The supernatant, containing unbound radioactivity, was decanted
and the pellet counted on a Genesys multiwell gamma counter. The
20 degree of inhibition of binding (D) was calculated according to the
following equation:

(C) - (A)
% D = 100 - X 100
(B) - (A)

25 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

30 to confluence in T-150 flasks. Membrane was prepared as described



or a activity are identified by their ability to inhibit endothelin-1

i nduced prostacyclin release fromsuch endothelial cells by neasuring 6-
keto PG WyOQpr/sskst antial ly as described by (Filep et al. PaPB)0/Bsochem

Bi ophys. Res. Commun. 177 171-176. Bovine aortic cells are obtained 25 from
col | agenase-treated bovine aorta, seeded into culture plates, grown in
Medi um 199 suppl enented with heat inactivated 15%fetal calf serum and
L-glutamne (2 mM, penicillin, streptonmycin and fungi zone, and

subcultured at least four tines. The cehbg-are then seeded in six-well
plates in the sane nedium Eight hours before the assay, after the cells 30
reach confluence, the nmediumis replaced. The cells are then incubated

RECTI FI ED SHERL( RehE bidinh SAsEF WEs QL ARRRe BEiL8M0é3aB8Ye usiidtd th a)

medi um al one, b) nmedi um containing endothelin-1 (10 nM, c) test conpound
al one, and dhemésane pngparation dihded tveith pindingdufigr. tord taancent@tienrof 1

i ncubati on, thE r}ﬁgi umis renoved fromeach well and the concentrations of
6- ket o PGF, & 8 asured by a direct 5 i Mmunoassay. Prostacyclin

production is calgidfaf,atheasOblTecslis, [RIseNBBd dMRNVEEeRat REd HERHraRifebtdert O
PGF, a rel eased by the cells challenged wth the endothelin-1 mnus the

amount r & eagdt DNA| ehrendinglthe BElzg@cedtorauheakpeasgeidhedraimen Komesentiy t hat
tinmulate 6-K PGF I i st Ly th whi ch

Thhi bi ¢ enadthETThSaMACRE VEFTeorel 16 FarEiBReR n JeL AR Bl Vi 1.

2. I nhibiti Qﬂuﬂfplé%_@k@%e%cﬁlbc&é@%@x%rﬁ@ﬁ?ﬁ &M anSBHtAtYENfACI DS a

speci fic ETB ant agonl st that contracts rat fundal stomach strips. The
ef f ect i venegsinoat 186t X cohpwaalls wereinesuspendad i pRaspliatedxiffered-salimeced

contraction at _fundal ,sto rips is-used 15 a neasu ETB

ant agoni st a{gblsjlicﬂﬁa'?w i1@owg?gg)%tusr%aalenz}r%g@Hogqqe&ézera@esuspended
under a 1 g duepensidnawi8 dentafuiRd Ranh Jd bi7l 0D W ghfokremin, Henpelled t
solution containing 10 pM cycl o( D- Asp- Pro- D-Val - Leu- D- Tr p) (78&} 123; see,
U.S. Patent Wes resusnendied inh naraibutieef Emi HEPESVpUFfer, pH 7.

containing aprotinin (100 KIU/ml)) and then frozen and thawed once.
Five mi of Buffer B (5 mM HEPES Buffer, pH 7.4 containing 10 mM
MnCl, and 0.001% deoxyribonuclease Type 1) was added, the

15 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.

20 The binding assay was performed as described above using the
membrane preparation diluted to give 1 yg/50 uyl 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
25 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, e.g., Borges et al. (1989) Eur. J. Pharmacol.

165:223-230) or by measuring the ability to contract the tissue when

added alone.



I ndonet hacin, and saturated with a gas m xture of 95% 02/ 5% CO2. 20 Changes
In tension are neasured isonetrically and recorded using a Grass Pol ygraph
coupled t e transducer. Sarafotoxin 6c is added c ' to one
strip whi éﬁ?hg&gecond strip is preincubated for 15 mn mﬁtﬁﬁ%b¥§%¥
conpound prior to addition of cunulative doses of sarafotoxin 6c. The
effects of the test conpounds on the concentration 25 response curve for
sarafotoxin 6¢c are exam ned. WD 01/49685 PCT/ US00/ 35599 -130 E
Deoxycorticosterone acetate (DOCA)-sal t.1bgpertensive rat nodel for
assessing in vivo activity of selected conpounds Sel ected conpounds

di scl osed herein have been tested for activity 5 in the

deoxycorticoster qigm (m - [ | .., To perform
t hese tests, sil asti?gﬁ/h%ﬁzﬂo etgéfég%é})éf}%{ﬁqiﬁ%é‘(ﬁcém G#Hr%fﬁ(%g ‘17 ng ( DOCA)
wer e prepar etecassanydtngffect dissohetidrdthef copoumbsaretfirat dissoh&EdBin ahe J.

Pharm Sci. 62:.255-257). Brjef| IS | ncorgorat ed into silicon rubber

i npl ant's f orMSWBHEY ABWYH a@Mé/Q@D"%g\WT@SaWHhth Ol Biad. 1BesaperA i s
o]0 o RS 8 4 R R MR

m xture is cast 1n a hemcy rica weeks

ol d) wer & unargihgr@dnoentretidisLof DINI8Edwiens esstiedl am ne anest hesia and a
DOCA-i npl ant was _ 15 placed on the |eft |ateral dorsal abdonen of the
ani mal . The rats W& tHhapriswrertioh pkihw aduttgat eerideisyeedised.Divei ng recovery

t hey were 1) f : ; 2 9% dri nki ng
sol ﬁt lon i g%pn:algt(t:lléaqjo %??%%%Y%’ﬁ@? ?Qﬁﬁgbr%ﬁt%gFggﬂﬁy%zﬁ%ﬁs on within
3 weeks. Al lsegniembss Segraentedre susgendetstusddes e giprébbarnih 30 Oay orgeat 20

surgery. The nmegn arterial blood pfze~ in these animals ranged from
165-200 nm ﬁ)@.th %Heah‘eﬂtbégre@ﬁ eNpRFeIRiMoltion satyrated ayith gegas mixareed under

10 95% O, and 5% CO, (118 mM NaCl, 4.7 mM KCI, 1.2 mM MgSO,, 1.2
mM KH,PO,, 26 mM NaHCO;, 2.5 mM CaCl,, 10 mM D-glucose).
There is a correlation between activity as an antagonist of
endothelin-induced thoracic aortic ring contraction and activity as an
inhibitor of binding of endothelin to endothelin receptors. The pA, is a
15. linear function of the log of the ICg,.

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
20 cultured bovine aortic endothelial cells, the compounds that have agonist
or mggtivity 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

25 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

30 reach confluence, the medium is replaced. The cells are then incubated
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brevital anesthesia into the right fenoral artery for neasurenent of bl ood
pressure, and into the right fenoral vein for adm nistration of a selected
25 conmpowo1/49se5 ani mal s were placed in a restrai ner and BCT/OS&MBSED

recover for a mninumof 60 mn or until a steady nean arterial blood
pressure was recorded. At that time, the selected conpound or control
vehicl e was adm ni stered either intravenously, as a 60 m nute infusion, or
ally oral gavage. Bl ood pressure was recorded continuously for a 30 4r-t
r-10 hrs. RECTIFI ED SHEET (RULE 91) | SANBB-WO 01/49685 PCT/ US00/ 35599 -131
F. Effect of Intravenous adm nistration on ET-1-induced pressor responses
in conscious, autonomcally blocked rats; a nodel for assessing in vivo

activity of w&nleﬁqh@dumrmmmds) Mebifra copitagieg Badbelelinal 910280 4850tegx were
anest heti zed (Brevital | P) and cannul ae were &I aced in the

f enor al arte?ﬂfnlt)@u'h%é’mfb a 9%1‘5rtt‘"é?mapubiﬂe’bs¢ﬂ®'fbﬁ/wp)1 fINMi-t he fenor al
vein for mtravelengg ‘[@ %dWc[]bé{léﬁtWé‘mé%‘h%kﬁrﬁﬁﬁv%d%é egaélfé{?ell

restrai ner and al’l owe cONscl ousness rty mnu

aut onomi ¢ blmmcmeﬁ@aﬂdm of -ks@IPGF( pareopicasureet by la dirédtat e, 3 nog/ kg,
IV, followed by -T, b 2 ng/kg, |IV). An hour later animals received a bol us

i nj ect i orfP ofiMyauN@asSaYe. Brantacyein BK/%HJC{TWIW isycalewlateds ag she difgraneer avenous
bol us adm n'bsettQ\?eEénO{heogm%-[lnjf @Rt PG oll:rﬁ r&géé(@a t%lé%t‘i‘f'sncgwarll%ﬁgggry from

t hi s chal | enge oun S Were a ravenou ol us 15

admi ni strat |wnh(t®.e5errdc)than|d-1t heifug ehe h&idmﬁg@bweﬂm\ﬁ'ﬂehﬂdailvttyea“fbdm es
| ater. Results are expressed_as the percent inhi b|t| on of the ET-1-induced

pressor respbidalignaed cglifs r@%mpatméﬁ that sHeW e Okehp U . £8B8%ed to the
pressor T es%%?g glé?\?sq &ﬁl\}\ﬁﬁaﬁ&”ﬂ%% V\'I':f‘lT{.‘.le iGhBid grﬂ?c?t elnq 1s§r]&tocases a

third ET-1 Stered ni ne m nut es a
adm ni strat iRﬁF1gfretdaeetm§§se39m®amdust activity.
2. Inhibition of sarafotoxin 6¢ induced contraction
Sarafotoxin 6c¢ is a specific ETg antagonist that contracts rat fundal
stomach strips. The effectiveness of tests compounds to inhibit this
sarafotoxin 6¢-induced contraction of rat fundal stomach strips is used as
15 a measure ETy antagonist activity. Two isolated rat fundal stomach strips
are suspended under a 1 g load in a 10 mi organ bath filled with Krebs'-
Henseleit solution containing 10 uM cyclo(D-Asp-Pro-D-Val-Leu-D-Trp)
(BQ-123; see, U.S. Patent No. 5,114,918 to Ishikawa et al.}, 5 yM
indomethacin, and satljrated with a gas mixture of 95% 0,/5% CO,.
20 Changes in tension are measured isometrically and recorded using a Grass
Polygraph coupled to a force transducer. Sarafotoxin 6¢ is added
cumulatively to one strip while the second strip is preincubated for 15
min with a test compound prior to addition of cumulative doses of

sarafotoxin 6¢. The effects of the test compounds on the concentration-

25 response curve for sarafotoxin 6¢ are examined.



G Results 1. In vitro The I1C50 for each of the conpounds of the preceding
Exanpl es for ETA and ETB receptors has been neasured. Al npost all of the
conmpounds e an 1C50 of less than 10 pMfor either Tz@go t he ETA
and ETB r‘évéﬁg{“g@é. Many of the conpounds have an | C50 Iesgfct anb’éﬁ%’ﬂt 10
/IJM others have an IC50 | ess than about 1 ,uM and sone of the conpounds
have an 1 C50 | ess than about 0.1 pM A nunber of the conpounds have an

| C50 for ETA receptors that is substantially less (10 to 100-fold or

RECTI FI ED SHEET (RULE 91) | SA/EP WO 01/48885 PCT/ US00/ 35599 -132 nore)
than for ETB receptors, and, thus are selective for ETA receptors. Qhers
of the conpounds are ETB selective. 2. In vivo Sel ected conpounds, such as
N (2-acetyl -4, 6- di o3 i -

di met hyl - 5- | soxaz%'l yl %%%%%ﬁ%%gﬁgiﬂﬁ% DOCA efra!):ogggpn?%',‘s'%%ve been
tested in the hyperten Ve t pasing SCIVIY 9T 3Rle¢18 00 easi ng

bl ood pressure. EXAMPLEP™ROUAAS s for assessing toxicol ogi cal properties of
conpounds 10 A dybOEy O5RpBAREs Hi€HBEd HenY; Ha\e/ bbE BSRAVor kel M Ne
the concentration of the conpounds provided herein require or 50%

i nhi biti & dh thekepxyrertietstbodne avéla®d DO k) -dalt frypentensivearatayibdehr one

P450 2C9, 2C19, 3A4 . ted i huny nbi t
cytochr ome. BASBTRREPbCsedests, ToStie N PREA 209 SaRamer THRBR (on. These
assays cont aiRtSRHERY malitRHeaTRIdM él}?é%?%{i\ g%cewmg YEHRC NG 3320

enzynme, co-expressed w th P450 reduc cytochronme b5), a DPH
regener at i n@reysthen et gsuld$t92Bettend. Rhaonc Sui.r 82i2656-287)e Btieflige Dd@Pounds

provi ded herein. The fI,uoreﬁ,cent %roduct was the nmeasured end plpi nt for
these assay$s incorporated into silicon rubber implants for sustained release. To

10 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

15 placed on the left lateral dorsal abdomen of the animal. The rats were
allowed to recover for three weeks. During recovery they were permitted
free access to normal rat chow and 0.9% NaCl drinking solution in place
of drinking water. The rats develop hypertension within 3 weeks.

All animals were used in the tests between 21 and 30 days post

20 surgery. The mean arterial bloodm% these animals ranged from
165-200 mm Hg.

On the day of experimentation, catheters were inserted under
brevital anesthesia into the right femoral artery for measurement of blood
pressure, and into the right femoral vein for administration of a selected

25 compound. The animals were placed in a restrainer and allowed to
recover for a minimum of 60 min or until a steady mean arterial blood
pressure was recorded. At that time, the selected compound or control

vehicle was administered either intravenously, as a 60 minute infusion, or

’R;ally by oral gavage. Blood pressure was recorded continuously for a
30 R0 hrs.

RECTIFIED SHEET (RULE 91) ISA/EP



20 1 C50s were cal culated using a four-paraneter |ogistic equation with the
bottomfixed at 0% inhibition and the top fixed at 100% i nhi bi ti on.

(Val ues awe g1lwesgzean 1 C50 SD when n is greater than |.) ipcTagdaensd Assay
Condi tions Assays were conducted in 96-well mcrotiter plates using 25
fluoronetric assays devel oped by Gentest Corporation. The 12 wells in each
row were used for one inhibition curve. Wlls 1 to 8 contained serial 1:3
dilutions of the test conpound. Wells 9 to 12 contained no inhibitor and
wells 11 and 12 were bl anks for backgraygdq-fluorescence (stop solution was
added before the enzyne). Al concentration curves WO 01/ 49685

PCT/ US00/ 35599 -133 were perforned in duplicate | ncubati ons were

initiated by the pddi tE@BcPbf IrﬂPZ\Yéﬁb@ ﬁf.mﬁiraﬁaﬁ 6rPE*i‘ Lindetpr med
reacti on m xture. Afte‘greg o?pf? Hs% tbﬁ mlé reacti on was

t d by the addit |
was deter mined by 5 ned éﬁer aﬁ%‘?ﬁ?&‘%—? ol Blate

reader. Detail ed expe?el ?°'BP81','E Bres for each enzyme are |isted bel ow.

See, engral | t

oyt ochrons PASD i RIDEL ague DBy P 250 AT A W RS P Bl 2P

2a3; 185- 160 and Go e, R B (1007 Ay Phar T 43 T b CYP2C
an ungeri c / V. arm_43:7-35. ii.

Assay A 0.2 MeaR.&rier &6??%94{\5%% @ngdﬂttgﬁrf?mj’rﬂ | weip) forypiyageneys dyug U/l 3

mM NADP+, e m

gl ucose- 6 ph%%tt g Eyé&o@éﬁ%g&y ?Aa(?%& %%:%g%ﬁ%r%d Sm\%kidc% re% %

met hoxy- 4- trcddsumlmmsbyl'ﬂumvannmutee léferrﬂ\dtpnberﬁelblltli’ﬂl@d@s\ﬂbate (pH 7.4),

was i nc ated at 37 C for t s_ Sul f aphena st andard i nhi bitor
of CYP2 ik tEfi’FP'UFéHe'F rﬂ"i’ﬂEe 5?9-.! %of&!@’{’(‘?‘élb‘/on of 10 ,uM

and acted 4&5 LRS! Ay, Kh%éu?sﬁlz\aﬂteﬁgﬁﬂ%g‘?ec‘!@§e&%rbéihgy di | ut ed

fromthe hi ghest concentratron of
injection of vehicle (0.5 ml} followed thirty minutes later by intravenous

bolus administration of ET-1 (Control, 1 ug/kg). Following recovery from
this challenge, test -compounds were administered by intravenous bolus
15 administration (0.5 mi) and then re-challenged with ET-1 thirty minutes
later. Results are expressed as the percent inhibition of the ET-1-induced
pressor response after administration of the test compound compared to
the pressor response induced by the control ET-1 challenge. In some
cases a third ET-1 challenge was administered ninety minutes after
20 administration of the test compound.
G. Results
1. In vitro
The ICg, for each of the compounds of the preceding Examples for
ET, and ET; receptors has been measured. Almost all of the compounds
25 have an IC;, of less than 10 uM for either or both of the ET, and ET,
receptors. Many of the compounds have an ICy, less than about 10 M,
others have an ICg, less than about 1 M and some of the compounds
have an 1C4, less than about 0.1 uM. A number of the compounds have

an |Cq, for ET, receptors that is substantially less (10 to 100-fold or

RECTIFIED SHEET (RULE 91) ISA/EP



20 After incubation, the reaction was stopped by the addition of 75 ,ul
stop solution (80% acetonitrile/20% 0.5 M Tris base) and fl uorescence/ wel |
was neaswedi/asBhg a Spectra Fluor (Tecan) or Cytoflour 2BEDUSM/ISFI9pOr e)
fluorescent plate reader. An excitation wavel ength of 409 nm (30 nm

bandw dt h) and em ssion wavel ength of 535 nm (25 nm bandw dth), or 25 an
excitation wavel ength of 400 nm (30 nm bandw dt h) and em ssion wavel ength
of 460 nm (40 nm bandwi dth) were used, respectively. WO 01/49685

PCT/ USO0/ 35599 -134- iii. CYP2C 19 Assag2A 0.2 m/well reaction mxture
containing 1 pnol CYP2C19 (P259), 1.3 nM NADP+, 3.3 nM

gl ucose- 6- phosphate, 3.3 nM nmagnesiumchloride, 0.4 Un

gl ucose- 6- phaspd)ahandRi I oeRepsersaBfdD tids akdVbSeeYidBFor £a1, he¥¥ERHERI i N i N
50 nM pot assi um phosphate (pH 7.4), was incubated at 37C for 45 m nut es.

Tr anyl cypr orP#ers of theasarapdundsiabe Edg sefeatiye2C19, was serial |y dil uted
fromthe highest concgn rallion of 500 ,uM and acted as a positive control.
The test conpound was™'s e y diluted fromthe highest concentration of

100 /JM 10 After incubati ogelebfst E8AfdUMIIsVaECRIRPRAC-fetiha, @ddi tion of
75, ul st g solution (80% acetonitrile/20% 0.5 M Tris base) and

f 1 uor escéncelimgthylphesyb e3d[ (@i 4 simeth\Hdrisoxsizalylangpetaultoriili@r ( Tecan)

fluorescent plate reader. xcitatio el ength of 409 nm. (30.nm

bandwi dt by AP EReEenaTami B HelB T P Sl TR used.
15 iv. CYP3Ahdemty¥ obfdbtid/dlin d6tleabPRCHI0BH preséles contai ning 4 pnol CYP3A4
(P202), 1.3 nmM NADP+, 3.3 nM gl ucose- 6-phosphate, 3.3 nM nagnesi um

chloride 0.4 Unl gl ucose-6- phosphateXQ fenase, 0.01 %pluronic F68,
was i ncabat daceay s 4IRS R e bR pERATLERY CABERRRAS, G T bitor o
3A4, wasigerAal | yogidchireghel POBOdizyi@Besdys concentration of 5 /pM and
acted as a positive control. The test
In vitro assays to determine the concentration of the compounds
provided herein required for 50% inhibition of substrate metabolism (1Cj,)
by different human cytochrome P450 enzymes (2C9, 2C19, 3A4) were
conducted using human recombinant cytochrome P450 enzyme assays,
15 developed by Gentest Corporation. These assays contain Gentest
Supersomes™ (specific human cytochrome P450 enzyme, co-expressed
with P450 reductase and cytochrome .bs), a NADPH regenerating system,
substrate and a concentration range of the compounds provided herein.
The fluorescent product was the measured end point for these assays.
20 IC,,s were calculated using a four-parameter logistic equation with the
bottom fixed at 0% inhibition and the top fixed at 100% inhibition.
(Values are the mean IC;, = SD when n is greater than 1.)
i General Assay Conditions
Assays were conducted in 96-well microtiter plates using
25 filuorometric assays developed by Gentest Corporation. The 12 wells in
each row were used for one inhibition curve. Wells 1 to 8 contained
serial 1:3 dilutions of the test compound. Wells 9 to 12 contained no

inhibitor and welis 11 and 12 were blanks for background fluorescence

(stop solution was added before the enzyme). All concentration curves



conpound was serially diluted fromthe highest concentration of 100 JJM
After incubation, the reaction was stopped by the addition of 75 ,ul stop
25 sol ut ivoao(/8885 acetonitril e/ 20% 0.5 M Tris base) and fl| poT@soasse wel |
was neasured within 1 hour using a Spectra Fluor (Tecan) fluorescent plate
reader. An excitation wavel ength of 530 nm (30 nm bandw dth) and em ssion
wavel ength of 580 nm (4nm bandw dt h) were used. WO 01/49685 PCT/ US00/ 35599
-135- v. Analysis The fluorescence values fromduplicate wells for each

i ndi vidual concentration, the four welligsawhere no test conpound was added
(thisis 0%inhibition), and the four wells of "stop-blank" (these wells
represent 5 "background” since the reaction was stopped before the addition
of enzyne) wefepaMermaadniipiRacd. ¢eEROAThs Ree IfkibtdY Byttheddi@sen of
calculated as follows: 100 - (nean of individual fluorescence value -
backgr ound) enzyb@e apdoslibshiaie ttodhe-prieavkgned népction Coixtenist r Afiedr@ ver sus %

i nhibiti t in_Pri G aphP ) ... The dat
anal yzed s HEOTof G ORSRTOAT I etre RSt NeS PREPR LY bR R0 RE V0
100/ (1 + 10-dibb oI 59: NetdiolSrpoaldtiodber dielllfia detehmdsr i t hm of

concentration. Y'is the response (%inhibition) and starts at 0% and goes
to 100% V& t easwingrblugresngnee U4ing actiuareaseant plateanaderal Detaitete " f our

| ogi St ion'  vi. Results 20 Th f th
Compounds orP AR PGP PEYblTog Rt oHEd ReNehRELuP L (PIF Bl nibPons are

present ed i nyekhbly, AviefBsddloyd!dies higetovighbdehfsthodi fog reddipiMy | nhi bi t or

for each CYP anal yzed (positive control). Experiments were considered
valid for imMtashmmeP irhibition (Gentest Corporation, Technical Bulletin);

Crespi, C.L.; Miller, V.P.; and Penman, B.W. (1997) Anal. Biochem.
10 248:188-190; and Geungerich, F.P. (1997) Adv. Pharm. 43:7-35.
ii. CYP2C9 Assay
A 0.2 ml/well reaction mixture containing 2 pmol CYP2C9 (P258),

1.3 mM NADP*, 3.3 mM glucose-6-phosphate, 3.3 mM magnesium
chloride, 0.4 U/ml glucose-6-phosphate dehydrogenase and 75 yM 7-

15 methoxy-4-trifluoromethylcoumarin in 25 mM potassium phosphate (pH
7.4), was incubated at 37 °C for 45 minutes. Sulfaphenazole, a
standard inhibitor of CYP2C9, was serially diluted from the highest
concentration of 10 yM and acted as a positive control. The test
compound was serially diluted from the highest concentration of 100 yM.

20 After incubation, the reaction was stopped by the addition of 75:ul stop
solution (80% acetonitrile/20% 0.5 M Tris base) and fluorescence/well
was measured using a Spectra Fluor (Tecan) or Cytoflour 2350 (Millipore)
fluorescent plate reader. An excitation wavelength of 409 nm (30 nm
bandwidth) and emission wavelength of 535 nm (25 nm bandwidth), or

25 an excitation wavelength of 400 nm (30 nm bandwidth) and emission

wavelength of 460 nm (40 nm bandwidth) were used, respectively.



| C50 val ue of the positive control was within one standard deviation of the
25 historical nean for the positive controls for that CYP. Experinents
where tMeopuosiess ve control 1C50 falls outside one standapdr/dswiasioon wer e
excl uded. WO 01/49685 PCT/ US00/ 35599 -136- B. Hypoxia Protocols Hypoxic
exposure (10.0 0.5%02) was achieved by placing rats in a 3301 Plexiglas
gl ove box (Manostat, Brooklyn, New York, USA). The chanber was gassed by
adding N2 to the chanmber intermttently from 5 a liquid N2 reservoir. A
baralyne (Allied Health Care Products, $B4-Louis, Mssouri, USA) CO2
scrubber kept the CO2 concentration <0.2% Relative humdity within the
chanber was kept <70% wi th anhydrous CaSO4. Boric acid was used to keep
NH3 | evel s wit hi njjt he girppipa9 Alssgy M nimum See, Tilton et al. (2000)
Pulm Pharm Ther. 13:87-97. 10 i. Acute Hypoxia Protocol In the initial
experiment, ef f echd.&f miwelkreassippomirdure centaigiegst®monCiEal 18Ul monar y

arterial pre r AP) . Qaf S b ent | xposed t cut,e hypoxia 90
mn in dur at@ﬁ.g?uﬁggfn@eﬁ%'b?%mﬁgﬂﬁ?%ﬁgfé}%ﬁ%ﬁqg’ ?égﬁg\/'kg ip), a
fenmoral art endgAssiureRIoMIee OLA UaRINGILBbSEl capiHospreatB W aiRidrb Ye@ddeCaryd Was
cannul ated via the right jugular vein with a closed-chest technligﬁe. All

cat het er $ wet'e Ldbhevare /ethoxycpumayineined @ PEVR DY tassbimhaampiaie
exteriorize t he bac fot K a stainkess steel wire (0.018 in.
e Cunnel 3 s WS REREsT U875 et B inghe." vERD GHERormlls Bed t r ough
the fenoral aafdad mMpmsiksr @OCIPET 13 wasiewiall§ diluded FrtadHEHIghsstupl ed to a
pol ygraph recorder. Once stable traciﬁr;gs wer e obt ai ned, consci ous

unr est r ai neccangestigdion ek peYedV and Agfrsk pa a(ROSIDE conteal M Thntesthe ef fect s
R S SN e S
t er m natigng AflefintubhidPeithe @c8tBeh viids SiUpPEdy ainel additRii of IBPALEEp
' nterventd Onso?&’gér?(igé)% acetonitrile/20% 0.5 M Tris base) and fluorescence/well
was read within 1 hour using a Spectra Fluor (Tecan) fluorescent plate
reader. An excitation wavelength of 409 nm (30 nm bandwidth) and
emission wavelength of 465 nm (25 nm bandwidth) were used.
15 iv. CYP3A4 Assay
A 0.2 mil/well reaction mixture containing 4 pmol CYP3A4 (P202),
1.3 mM NADP*, 3.3 mM glucose-6-phosphate, 3.3 mM magnesium
chloride 0.4 U/ml glucose-6-phosphate dehydrogenase, 0.01% pluronic
F68, and 50 yM resorufin benzyl ether in 200 mM potassium phosphate
20 ' (pH 7.4), was incubated at 37°C for 30 minutes. Ketoconazole, a
standard inhibitor of 3A4, was serially diluted from the highest
concentration of 5 yM and acted as a positive control. The test
compound was serially diluted from the highest concentration of 100 uM.
After incubation, the reaction was stopped by the addition of 75 ul stop
25 solution (80% acetonitrile/20% 0.5 M Tris base) and fluorescence/well
was measured within 1 hour using a Spectra Fluor (Tecan) fluorescent

plate reader. An excitation wavelength of 530 nm (30 nm bandwidth)

and emission wavelength of 580 nm (4nm bandwidth) were used.



(5mg/ kg infused iv over a 10-min period starting 50 mn after onset of
hypoxi a) were incorporated into the experinental design. WO 01/49685

PCT/ USOOMBBO®685 137- ii. 'Results Acute exposure to nor TPOBUS@/IFFIPOXi a was
associated wth a biphasic increase in MPAP from baseline |evel of 19 nm
Hg to 24.5mm Hg within 5 mn, followed by a decrease to 21 mm Hg during
the next 10 5 mns then a return to peak levels of --- 25 mm Hg during the
remai nder of hypoxic exposure. Pulnonary pressure rapidly returned toward
baseline values when this group was reti@bned to roomair at the end of the
experinment. As shown in Table 2, the conpounds provided herein were
effective in inhibiting hypoxia-induced vasoconstriction at dosages | ower
10 than dosages nequi r&ndallysis known endot hel i n antagoni sts. Since

nodi fications will be apparent to thpose of skill in this art, it i
i ntended that thi§ ﬁVQFESC@HCBé’q?Wﬁ reqn éHPﬁC%S‘ﬁ WI%ISé%ﬁ@%f‘“%"?«f&*“ﬁ’ipended

Chat has 1 orRaIa TOor (3 topy Wi watrng P e essid s e R s
(R b Y1" RD% MhihitiOR,RehdXthe &r wells of "stop-blank” (these wells represent
5 "background” since the reaction was stopped before the addition of
enzyme) were averaged for each compound.
The "% inhibition" was calculated as follows:

100 - {mean of individual fluorescence value - background) x 100

(0% inhibition - background)

10 Concentration versus % inhibition curves were constructed in Prism
(GraphPad, Inc.). The data was analyzed using "Top & Bottom Fixed"
routine. The equation used was:

Y-0 + 100/(1 + 10_ ({Log ICg,-X} *HillSlope))
Where:

15 X is the logarithm of concentration.

Y is the response (% inhibition) and starts at 0% and goes to 100% with
a sigmoid shape.
This equation is identical to the "four parameter logistic equation”.

vi. Results

20 The mean IC;, of the test compounds on different CYP enzyme-
mediated metabolite formations are presented in Table 2. Assay values
were validated using a known inhibitor for each CYP analyzed {positive
control). Experiments were considered valid for inclusion in Table 2 if the
ICs, value of the positive control was within one standard deviation of the

25 historical mean for the positive controls for that CYP. Experiments where
the positive control ICy, falls outside one standard deviation were

excluded.



Y82~6 Y6 RYR8RYR (R7)a (R7)a s (R)b (R)b RS 1YYR6R5 Y R6 W
Y(RI ~YR3sa3W$(R7 RR)a RRY R4, or 4 R XSO NHR2 R X
SOZ NH Rwo oiddsiN- O or pharnmaceutical ly acceptabl e deri vRCTAS&/35KEr eof ,
wherein: Xis Sor -C(R3) = CR4)-; 5 RlLis halo or lower alkyl; R2is

| ower al kyl; R3 and R4 are independently selected from anong hydrogen,

hal o, cyano, cyanoal kyl, C(O R41, al kyl, al kenyl, cycloal kyl and aryl, or
together form al kyl ene or al kenyl ene, where R41 is al kyl, aryl,

het eroaryl, aral kyl, 10 heteroaral kyl, -age-oal kyl, al kyl am no,

di al kyl am no, arylam no, diarylam no, alkylsulfonylam no,

aryl sul fonyl am no, al kyl sul fonyl al kyl am no, al kyl sul fonyl aryl am no,

aryl sul f onylgl kyln\r@m‘acpmwydlsul fonyl aryl am no; WO 01/ 49685 PCT/ US00/ 35599
-139 -5 is lower alkyl or -(CH2)xC(O (CH2) YCH3; R6 is |ower alkyl,

- (CH2) xC( O) ( CH2) Ytrmoxigrexposero At HO RP.P 2o (livereachieyad dryplaginesats | ower

alkyl, S(O %N'E\Régoqnlglexiglas glove box (Manostat, Brooklyn, New York, USA).

The chamber was gassed by adding N, to the chamber intermittently from

5 a liquid N, reservoir. A baralyme (Allied Health Care Products, St. Louis,
Missouri, USA) CO, scrubber kept the CO, concentration <0.2%.
Relative humidity within the chamber was kept <70% with anhydrous
CaS0,. Boric acid was used to keep NH; levels within the chamber at a
minimum. See, Tilton et al. (2000} Pulm. Pharm. Ther. 13:87-97.

10 i. Acute Hypoxia Protocol

In the initial experiment, effects of a test compound were assessed
on mean pulmonary arterial pressure (MPAP) of rats subsequently
exposed to acute hypoxia 90 min in duration. Under pentobarbital
sodium anesthesia (50mg/kg ip), a femoral artery and vein were

15 cannulated and the pulmonary artery was cannulated via the right jugular
vein with a closed-chest technique. All catheters were connected to
polyethylene (PE 20) tubing, and were exteriorized at the back of the
neck by a stainless steel wire (0.018 in. diam) tunneled subcutaneously.
Two days later, MPAP was recorded through the femoral and pulmonary

20 arterial cannulas via transducers coupled to a polygraph recorder. Once
stable tracings were obtained, conscious unrestrained rats were exposed
to hypoxia (10% O,, 1 atm) and the effects of hypoxia on this parameter
was recorded over a 90-min period. A test compound prevention
protocol (bmg/kg infused iv over a 10-min period terminating 10 min

25 before onset of hypoxia) and a test compound intervention protocol
(5mg/kg infused iv over a 10-min period starting 50 min after onset of

hypoxia) were incorporated into the experimental design.



OS(O) 2NR38R39; 5 where R38 and R39 are each independently selected from
hydr ogen, al kyl, al kenyl, al kynyl, aryl, hal oal kyl, al kyl aryl,

het er ocyoVv@b1/4msyl al kyl , aryl al koxy, al koxy, aryl oxy, cyepCDabBéyiss99
cycl oal kenyl and cycl oal kynyl; x and y are each independently 0 to 14; R50
i s hydrogen, |ower alkyl, |ower alkoxy or heteroaryl; 10 Y and R8 are
selected from (i) or (ii) as follows: (i) Yis 0; and R8 is CONR38R39, CN,
het eroaryl, al kylsul fonyl, (CH2)xC(O (CH2)YCH3, alkyl, halide,
pseudohal i de, hydroxyal kyl, C(O (CH2)x360)2(CH2) YCH3 or C(= N-OR 38)
(CH2) YCH3; or (ii) Y and R8 together with the atons to which they are 15
attached, forma 3 to 16 nenbered unsubstituted or substituted cyclic or
het erocyclic ringj. RO Résutks Y' and Y2 are each independently carbon or
nitrogen, ais 1 if Y2 is carbon; ais O if Y2 is nitrogen; 20 bis 1 if
Y is carbon; b iAcute exposurs taingroyhRricARPOXA| Wan@ssociatet WidBound of

o3 T L b g oS JENPRE, AR el S S A pBlpe e o
conpound hasHg fvgithiKl B nvin, 36110Vl 1y} 9 Glifer&45d 16500/ 3D 3%y dudidg-th&heXt M 5 CC
R3S Nl_':|3 R5mins then a return to peak levels of ~ 25 mm Hg during the remainder of
hypoxic exposure. Pulmonary pressure rapidly returned toward baseline
values when this group was returned to room air at the end of the
experiment. As shown in Table 2, the compounds provided herein were
effective in inhibiting hypoxia-induced vasoconstriction at dosages lower

10 than dosages required for known endothelin antagonists.

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.



R& X WY r(RO)b 10 Y R8 Y2"R6 1 (R7)0 15 and pharmaceutically
accept abl e derivatives thereof, whereini: Xis Sor -CH=CH; RLis halo
or | ower vebkyh9ess R2 is | ower alkyl; 20 R3 and R4 are eachrap@segpssg R5 i s

| ower al kyl or - (CH2)xC(O (CH2)YCH3; R6 is lower alkyl, - (CH2)xC(O
(CH2) YCH3, or heteroaryl; R 1is selected fromthe group consisting of

hydr ogen, hydroxy, al koxy, lower al kyl, S(0)2NHR50 and OS( O 2NR38R39; 25
R38 and R39 are each independently selected from hydrogen, alkyl, alkenyl,
al kynyl, aryl, haloal kyl, alkylaryl, hetiggocyclyl, arylalkyl, arylalkoxy,
al koxy, aryl oxy, cycloal kyl, cycl oal kenyl and cycl oal kynyl; x and y are
each independently 0 to 14; R50 is hydrogen, |ower alkyl, |ower al koxy or
heteroaryl; 30 Yy§AT R cuminsebgsted from (i) or (ii) as follows: (i) Yis
0; and R8 is CONR38R39, CN, heteroaryl, alkylsulfonyl,

( CH2) xC( O) ( CH2) YOHB, a‘hl@plmpmmd that hasirondpilie, hydr oxyal kyl |

C(O (CH2) xS(O 2(CH2) YCH3 or @kgRSS)(CHZ)YCHS or WO 01/4%685

PCT/ USO0/ 35599 -141 (ii) Y and together with the atonsR o which they
are attached, forma 3 to,16 ered unsubstituted oy substituted cyclic
or heterocyclic ring; RO Ts H SPW' and Y2 are each R engently carbon
or nitrogen; !

=N
SOz NH SO;NH
1/<R 3 Ik
<R> )
9
] ('?1% . (|?9)b
R Y\\’/R R Y1\ R
l 2 | N
W /Y\ R7 /Y2
R® L (RY), . w 3 (R7)a
R
Y
y 7\ R, or .\ Y R
X SOTNH AR, R %7 Nso-NH R
/ Oy
O-N N-0

or pharmaceutically acceptable derivatives thereof, wherein:
X is S or -C(R® =C(R%-;
5 R' is halo or lower alkyl;

R? is lower alkyl;

R® and R* are independently selected from among hydrogen, halo,
cyano, cyanoalky!l, C(O)R*, alkyl, alkenyl, cycloalkyl and aryl, or together
form alkylene or alkenylene, where R*' is alkyl, aryl, heteroaryl, aralkyl,

10 heteroaralkyl, cycloalkyl, alkylamino, dialkylamino, arylamino, diarylamino,
alkylsuifonylamino, arylsulfonylamino, alkylsulfonylalkylamino,

alkylsulfonylarylamino, arylsulfonylalkylamino or arylsulfonylarylamino; /



ais 1lif Y2 is carbon; ais Oif Y2 is nitrogen; bis 1 if Y is carbon; b
is Oif Y is nitrogen; and Wis NH 4. The conpound of claim 3, wherein
Rl is C vwoovimesand R2 is 10 Me. 5. The conmpound of cl ai PCBUSAMESS® n: RS
is Me or acetyl; R5 is Me, acetyl or 2-oxazolyl; R is H M, OS02Nwe2,
OCH2- cycl opropyl , hydroxy or SO2NH (4- 15 chl oro- 3- net hyl - 5-i soxazolyl); Y
and R8 are selected from (i) or (ii), as follows: (i) Yis O; and R8 is
C(O CH2S2CH3, C(O M2, ON, C(ON(Me)(CH2-t-Bu), SO02Me, 2-oxazolyl,

S02-i sopropyl, S02-n-propyl, CH(OH) Me,-1800 NVe2, C(= N-Owe) Me, Me, C(O) Et,
C, n-propyl or ethyl; 20 or (ii) Y and R8 together form-CO N = or
-COCCN RO is H Y and Y2 are each independently carbon or nitrogen; a

is 1if Y2 is carfgfos; |owersa|k)y||dr ¥ZCI—§ Dl)(mgep CIQ{J bis 1if Y is carbon;
bis Oif Y is nitrogen; npound of cl aim 3,

wherein: X is SRAs 'PSVGCIaI%)W IVE(CW@(@(QM@USBCWPUQGB‘?@ES‘QQ -142- R2 is
Me; R3, R4 and ngai@q'\ﬂroggnf ﬁygrox\(y, asfch_y'l, ISMrSaIleI,%Qé)ZKﬁ-Iﬁgoear?@Ch car bon.

0S(0),NR3*eR®?;

5 where R®® and R®® are each independently selected from hydrogen,
alkyl, alkenyl, alkynyl, aryl, haloalkyl, alkylaryl, heterocyclyl, arylalkyl,
arylalkoxy, alkoxy, aryloxy, cycloalkyl, cycloalkenyl and cycloalkynyl;

x and y are each independently O to 14;

R% is hydrogen, lower alkyl, lower alkoxy or heteroaryl;

10 Y and R® are selected from (i) or (ii) as follows:

(i) Y is O; and R® is CONR®*®R®?, CN, heteroaryl, alkylsulfonyl,
(CH,),C{0)(CH,),CHg, alkyl, halide, pseudohalide, hydroxyalkyl,
C(O){CH,),S(0),{CH,),CH; or C{ =N-OR%)(CH,),CHj; or

(ii) Y and R® together with the atoms to which they are

15 attached, form a 3 to 16 membered unsubstituted or substituted cyclic or
heterocyclic ring;

R®is H;

Y'" and Y? are each independently carbon or nitrogen;

ais 1 if Y?is carbon; a is O if Y? is nitrogen;

20 bis 1 if Y'is carbon; b is O if Y' is nitrogen; and
W is NH.
2. The compound of claim 1, wherein:

X is S: R® and R* are each H; Y' and Y? are each carbon; and a and
b are each 1.
25 3. The compound of claim 1, wherein the compound has

formula V:

30



7. The conpound of claim6, wherein the conpound has the formula VI: M

I0OR N O SONHr R 15H S NORs R 20 R or pharmaceutically

accept abiveo desdesamt i ves t hereof, wherein: Rl is O or M;PREUSE/IFEIOr

acetyl; 25 R6 is Me, acetyl or 2-oxazolyl; R7 is H M, OSO02Nwe2,

OCH2- cycl opropyl, hydroxy or SO02NH (4- chl oro-3-nethyl -5-i soxazolyl); and

R$ is C(OCH2SO2CH3, C(O Me, CN, C(O N(Me)(CH2-t-Bu), S02Me, 2-oxazolyl,

S02 isopropyl, S02-n-propyl, CH(OH) Me, C(O Nwe2, C(=N- 30 Ow) Me, M,

C(OE, d, n-propyl or ethyl. 8. The caapeund of claim7, wherein Rl, R5

and R6 are Me; and R is hydrogen. 9. The conpound of claim1l1 that is

sel ected fromthe group consisting of

N-(2-acetyl -4, 6-di net hyl phenyl) -3-{[ (3,4 dinethyl -5 WO 01/ 49685

PCT/ US00/ 35599 - 143 i soxazol ylRam no] sul f onyl } - 2-t hi ophenecar boxani de,

N-(2-cyano- 3,4, 6- trinethy|phenyl) -3-{[(3,4-dinmethyl-5-isoxazolyl)

am no] sul fonyl }-2- thi opHg r bgyam de,

3-{[ (4-chl oro- 3-net hyl -5-i soxazol’yl ) am no]

sul fonyl }=N- (3, 4é36-tri met hyl -2- p@opanoyl phenyl ) - 2-t hi ophenecar boxam de,
SO;NH

w K W R,
|

R,

15

and pharmaceutically acceptable derivatives thereof, wherein:
X'is S or -CH=CH-;
R' is halo or lower alkyl;
R? is lower alkyl;

20 R® and R* are each hydrogen;

R® is lower alkyl or —(CH,),C(0)(CH,),CHg; R® is lower alkyl,
—(CH,),C{O}(CH,),CHj3, or heteroaryl;

R? is selected from the group consisting of hydrogen, hydroxy,
alkoxy, lower alkyl, S{0),NHR® and 0S(0),NR*R%;

25 R%8 and R® are each independently selected from hydrogen, alkyl,
alkenyl, alkynyl, aryl, haloalkyl, alkylaryl, heterocyclyl, arylalkyl,
arylalkoxy, alkoxy, aryloxy, cycloalkyl, cycloalkenyl and cycloalkynyl;

x and y are each independently O to 14;
R® is hydrogen, lower alky!, lower alkoxy or heteroaryl;

30 Y and R® are selected from (i) or (ii) as follows:

(i) Y is O; and R® is CONR®R®°, CN, heteroaryl, alkylsulfonyl,
(CH,),C(O)(CH,),CHj3, alkyl, halide, pseudohalide, hydroxyalkyl,
C(0){CH,),8(0),(CH,),CH; or C{=N-OR%)(CH,),CH,; or



5 3-{[(4-chl oro-3-net hyl -5-i soxazol yl ) am no]

sul fonyl }-N-[2-(1-hydroxyethyl)- 4, 6-dinmethyl phenyl]-2-thiophene

car boxamvde p1/®683 ( 4- chl or o- 3- met hyl - 5- i soxazol yl ) am no] PCT/US00/35599

sul fonyl }- N-{2-[ (di et hyl am no) car bonyl ] - 4, 6- di net hyl phenyl ) -2-thi ophene
car boxam de, 3-{[(4-chloro-3-nethyl-5- isoxazolyl)am no]

sul fonyl }-N-{2,4-di nethyl -6 10 [ (nethyl oxy) et hani m doyl ] phenyl }-2-t hi ophene
car boxam de, 3-{[(3-{[(4- chloro-3-nethyl-5-isoxazolyl)

am no] sul fonyl } - 2-t hi ophenyl ) - -141-

carbonyl ] am no}-2, 4, 6-tri net hyl phenyl - N, N-di met hyl sul famate, 3-{[(4-

chl or o- 3- net hyl - 5-i soxazol yl ) am no] sul fonyl }-N-{3-[(cycl opropyl net hyl ) -

oxy] -2, 4, 6-trinetfyl ph\erawki}ﬁﬂztwem@heﬂm@ﬁ@@mﬁbd@ wa1dl{ tHeyehier o-3 15
met hyl - 5-i soxazol yl ) am no%sul fonyl}-N-(2,4,6-trinmethyl-5-pyrimdinyl)-2-

t hi ophenecaradt%tmcuéorm m:éﬁymembered msnéﬁﬂwsﬁ@wbsgﬁﬂe(mcwm% 3-
nmet hyl -5-i s ?’PCLBQ ] sul fonyl } - 2-t hi ophenecar boxam de, 3-{[(4-

chl or o- 3- et RFELEY yl) am no] sul fonyl }-N-(2-cyano-3,4, 6-trinethyl-
phenyl ) -2-t hi ophemf’e@ampoxam' de, N-(2-chloro-4, 6-dinethylphenyl)-3-{[(4 20
chl oro-3- et hyl - 5-i soxazol yl ) a mno] sul fonyl }-2-thi ophenecar boxamn de, 3-

{[ (4-chl®ro-3- meY h§nd 5 ¥6xead) {NdergrlallY Wafkery o Nifrpgenis- di acet yl - 3-

hydr oxy- 2- propyl p |, t. (o} (4-chl oro- 3- et hyl -
5-i soxazol yl ) ameﬂo 5L %HQP})’RR@? gjgg fre%lthgﬁ“tég?é'L(net hyl sul fonyl )acetyl ] -
phenyl } - 2-t hi ophenecariba®dsicdebor; § [ig O M 'osmiogehhghd5- i soxazol yl) 25

am no] sul fonyl}-N(2,4-dinethyl-6-{[nethyl (2 2-di met hy( propyl)am no] -
car bonyl } phenyl) WL '@HNthenecar boxam de, 3-{[(4-chloro-3-nethyl-5-

i ophenchr boxart-ae, 1 EPRAATS: & §'E”““f1ywh§f% A e e -

sul f onyl10 N-N128, 4- di net hyl - 6- (1, 3- oxazol - 2- yI ) phenyl ] - 2-t hi ophenecar box WO
01/ 49685 PCT/ USO0Q/ 35599 -144 am de
3-{[ (4- chl or o- 5- i BoxazdIg FPEMAMIERT £l 3- WhELRIpD- propy | sulfonyl)- 4,

6- di net hyl phenyl |g&2rt Dioph &ﬁ? rboxam de, 3- {[(4 chl or o- 3- net hyl -
i soxazol yl )am no] suI onyI? FZ 4- di met hyl - 6- (propyl sul f onyl )phenyl ]-2-

t hi ophenecar boxargdie, M8; gketyladrl Droxalelyit hyl - 5- i soxazol yl ) ani no]
R’ is H, Me, OSO,NMe,, OCH,-cyclopropyl, hydroxy or SO,NH-(4-
15 ch|oro-3;methyl-5—isoxazolyl);

Y and R® are selected from (i) or (ii), as follows:

(i) Y is O; and R® is C(O)CH,SO,CH,, C(O)Me, CN,
C(O)N(Me)(CH,-t-Bu), SO,Me, 2-oxazolyl, SO,-isopropyl, SO,-n-propy],
CH(OH)Me, C(O)NMe,, C{=N-OMe}Me, Me, C(O}Et, Cl, n-propyl or ethyl;

20 or

(ii) Y and R® together form -CO-N= or -CO-C(CN) =;

R® is H;

Y' and Y2 are each independently carbon or nitrogen;

ais 1 if Y2 is carbon; a is O if Y2 is nitrogen;

25 bis 1 if Y'is carbon; b is O if Y' is nitrogen; and

W is NH.

6. The compound of claim 3, wherein:

Xis S;

R' is Cl or Me;



5 sul fonyl }-N-(2-ethyl -4, 6-di met hyl phenyl ) - 2-t hi ophenecar boxam de, 3-{[(4-
chl or o- 3- net hyl - 5-i soxazol yl ) am no] sul fonyl}-N-[2,6-di nethyl-4-(1, 3-

oxazol - 2wo)pkesy| ] - 2-t hi ophenecar boxam de, N-(4-chl or o- 3POPURYI/35599

i soxazol yl)-2-(6, 8-di net hyl - 4- hydr oxy- 2- benzopyri m di nyl ) t hi ophene- 3-

sul fonam de and N-(4-chl oro-3-nethyl -5-isoxazol yl)-2-(3-cyano-4-hydroxy 10
6, 8- di met hyl benzo[ b] pyri di n-2-yl )t hi ophene- 3-sul fonam de, or a
pharmaceutically acceptabl e derivative thereof. 10. The conpound of claim1
that is N-(2-acetyl -4, 6- dinethyl phenyln42-{[(3,4 dinethyl-5-isoxazolyl)

am no] sul fonyl }-2- thi ophenecar boxam de, or a pharmaceutically acceptable
derivative 15 thereof. 11. A pharnmaceutically acceptable salt conprising

t he conpound of RAi el0. 12. The salt of claim1ll that is a sodiumsalt.
13. The conpound of claim], wherein Y and Y2 are each 20 nitrogen. 14.
The conpound of d¥aifinamd Ritssediin a and b are each 0. 15. The conmpound of
claim 13, WnerelryF% .R6 and R8 are alkyl; Y is O0; and Wis NH 16. The
conmpound of clai m 13,°"wherein R3 and R4 are each H 25 and X is S. 17. The
conpound of cl ai iyvlig KiHatands 3- {[ (4- chl or o- 3- net hyl -

i soxazol yl ) am no] sul f on I} N-(2 4, 6-trimethyl-5-pyrimdinyl)-2-

t hi ophen&ar boxany' dend 6)/ i.cal | y accept abl e derivative thereof.

WO 01/ 49685 PCT/ U,SOO/ 62%8()&%04"3}?5@%?[&%& A gp‘%]ﬂ tBE gh&d h\gg%?' n X | S

C( R3) = C(R4) - or mul
formula VI
Me
10 R’ Sy
\ 5“
SO;NH
20
or pharmaceutically acceptable derivatives thereof, wherein:
R' is Cl or Me;
R® is Me or acetyl;
25 R® is Me, acetyl or 2-oxazolyl;

R’ is H, Me, OSO,NMe,, OCH,-cyclopropyl, hydroxy or SO,NH-{4-
chloro-3-methyl-5-isoxazolyl); and

R® is C{O)CH,S0O,CH,, C(O)Me, CN, C(O})N{(Me}(CH,-t-Bu), SO,Me,
2-oxazolyl, SO,-isopropyl, SO,-n-propyl, CH{(OH)Me, C{O)NMe,, C(=N-

30 OMe)Me, Me, C(O)Et, Cl, n-propyl! or ethyl.

8. The compound of claim 7, wherein R, R® and R® are Me;
and R’ is hydrogen.

9. The compound of claim 1 that is selected from the group

consisting of N-{2-acetyl-4,6-dimethylphenyl)-3-{[(3,4 dimethyl-5-



NRO RBRCR3IN R2NHR4I SO2 NR5 s or 1l RREBWY,..(R)b R3 W\ YV(RI)Db
R4 Yl 4Y 1 R8 Y2' R6 Rg Y2)-~, R (R7)a (R)a and pharmaceutically
accept abiveo desdessmt i ves t hereof, where RL and R2 are eit hreT/8)0/35699% ) or
(tii) as follows: 5 (i) RL and R2 are each independently selected fromH,
NH2; NO2, halide, pseudohalide, alkyl, alkenyl, alkynyl, aryl, arylalkyl,

heteroaryl, al koxy, alkylam no, alkylthio, alkyloxy, haloalkyl,
al kyl sul finyl, alkylsulfonyl, aryloxy, arylamno, arylthio, arylsulfinyl,
aryl sul fonyl, ‘'haloal kyl, hal oaryl, al kaxgecarbonyl, al kyl carbonyl,

am nocar bonyl, 10 aryl carbonyl, fornyl, substituted or unsubstituted am do,
and substituted or unsubstituted ureido, in which the al kyl, al kenyl and

al kynyl port.smolxﬁmmmsﬁﬁ@ﬁwz} leﬂqlbphélb@(bﬁrbb&aﬁﬂdbom (atwmmaem gce either
straight or branched chains or cyclic, and the aryl portions contain from

about 4 to tmsihyheraibhdrd(3, é:«hmthvlhéﬂsmaoévlmmelwla@ﬂd} Zpseudohal i de;

or, 15 (ii) or, (iii)
R1 and R2 toﬁhﬂ%‘%% %qén%utéég %nﬁ}qlowg%&éthgl%rﬁo%@yﬁah?@ is 0, NH or
(CH2) Z wher &iutfchylSNO(3, 2, B-trigidh - 2~‘1‘ar@par$3ylphenylt)%ﬁﬁlbﬁheméé‘rbaﬁaﬁﬂ@et he

atons to which they are attached forma 3 to 16 nenbered unsubstituted or

subst 11 t ut®ed TYdArehlero- @em@tlm\dﬁlswazplv@)anmmmlmmﬁmUQ(V@V%@JQVI) 146
R3 R4
oot o R LRI SRR e BRI YO0 J B>

al kyl ene or @d)%@awwmmd]/@eﬁ@nﬁé}%{a [@dlhyéthy&fmﬂno)éwb@hqﬁliz}lla- ar al kyl ,

het er oar al kyI cl oal k al kyl am no, dial kyl ami no, aryl a
di ar yl ani no,dimes wphgnv?lo%yln@ﬁ%ﬁae caryPxamidsnyd g‘ ridhloro-3- methvl -5-

al kyl sul T onyL gl dod 3@ Bfholsulfonyl}-N-{2,4-dimethyl-6-

10 [(methyloxy)ethanimidoyllphenyl}-2-thiophene carboxamide, 3-{[(3-{[(4-
chloro-3-methyl-5-isoxazolyl)aminolsulfonyl}-2-thiophenyl)-
carbonyllamino}-2,4,6-trimethyiphenyl-N,N-dimethylsulfamate, 3-{[(4-
chloro-3-methyl-5-isoxazolyl)amino]sulfonyl}-N-{3-[{cyclopropyimethyl)-
oxy]-2,4,6-trimethylphenyl}-2-thiophenecarboxamide, 3-{[{4-chloro-3-

15 methyl-5-isoxazolyl)aminolsulfonyl}-N-{2,4,6-trimethyl-5-pyrimidinyl)-2-
thiophenecarboxamide, N-(2-acety!-3,4,6-trimethylphenyl)-3-{[(4-chloro-3-
methyl-5-isoxazolyl)amino]sulfonyl}-2-thiophenecarboxamide, 3-{[{4-
chloro-3-methyl-5-isoxazolyl)amino]sulfonyl}-N-{2-cyano-3,4,6-trimethyl-
phenyl)-2-thiophenecarboxamide, N-(2-chloro-4,6-dimethylpheny!)-3-{[{4-

20 chloro-3-methyl-5-isoxazolyl)amino]sulfonyl}-2-thiophenecarboxamide, 3-
{l(4-chloro-3-methyl-5-isoxazolyl)amino]sulfonyl}-N-(4,6-diacetyl-3-
hydroxy-2-propylphenyl-2-thiophenecarboxamide, 3-{[(4-chloro-3-methyl-
5-isoxazolyl)aminolsulfonyl!}-N-(2,4-dimethyl-6-[2-(methyisulfonyl)acetyl]-
phenyl}-2-thiophenecarboxamide, 3-{[(4-chloro-3-methyl-5-isoxazolyl)-

25 aminolsulfonyl}-N-(2,4-dimethyl-6-{Imethyi(2,2-dimethylpropyl}amino]-
carbonyl}phenyl)-2-thiophenecarboxamide, 3—{[(4-chloro-3-methyl—5—
isoxazolyl)amino]sulfonyl)-N-[2,4-dimethyl-6-(methylsulfonyl)phenyl]-2-
thiophenecarboxamide, 3-{[(4-chioro-3-methyl-5-isoxazolyl)amino]-

sulfonyl}-N-[2,4-dimethyl-6-(1,3-oxazol-2-yl)phenyl]-2-thiophenecarbox-



al kyl sul fonyl aryl am no, aryl sul fonyl al kyl am no or aryl sul fonyl aryl am no;

Y1l and Y2 are each independently carbon or nitrogen; a and b are each

i ndependavo by4@s8dr 1; R5, R6, R7, R8 and R9 are each i ndepengsowisyossel ect ed
from 10 (i) or (ii) as follows: (i) R5, R6, R7, R8 and RO are each

i ndependently selected from anong H, OH NHR38, CONR38R39 , NO2, cyano,
hal i de, pseudohalide, alkyl, alkenyl, alkynyl, aryl, arylalkyl,

het eroaryl, al koxy, al kylam no, al kylthio, haloal kyl, alkyl sul finyl,

al kyl sul fonyl, al koxycarbonyl, 15 al kyl-ddadbonyl, al kenylthio, al kenyl am no,

al kenyl oxy, al kenyl sul finyl, al kenylsul fonyl, alkoxycarbonyl,

aryl am nocar bonyl, al kyl am nocar bonyl, am nocarbonyl,

(al kyl - am nemaidepBy{ [ 4dnydro-Badsdxanly!yrdinislifoodl Dox2(2-propy oKsal Kyl ,

car boxyal kenyl , al kyl sul fonyl am noal kyl , cyanoal k acet oxyal kyl ,

] | y acetyl
hydr oxyal kyl4:6xgigst M\Pkw,”"%?HPMV&PR?TQ‘”@&%‘Q?OQS/&%‘EBWP'%meThVI'&

(hydr oxy) al f Ing B 140K _am j 5p_0-

gl ycosi des, ifg%aozgé ?%an?/e]?bllﬁww\' %%4 m{'@?}’&@(@‘?‘%ﬂ%@m%%ﬁm
( CH2) xNH- | owllopdnglcarbdxEBideCEH [INHZ hlaroEB-méthydH-isagarolgl)amimsl-aci d, a
primary aqr secondar 1 O-gl.ycosi a hexose or ribose, -S(O 2NH2,

v oxy, Tl EAPPYAI-Noly ehisnDr ety i8Ry ARioPperes sBooamids (14
o 9 () oy oyl = EPr Bl b Bl NI b e,
- ( CH2) XN( CH)oXaz6(- DA NieE (1] - S0 I8 BES xarhidy, - {4-chidrky3-hedthypsr yi |
C(O) NHR50, - (CH2)xOH,. and - C(O N(H N(H) R50; WO 01/49685 PCT/ US00/ 35599
-147 where P%&X%Fr%y'kgg(aaﬁéd'B!f‘éhVf‘ﬁﬂ%ﬁ&é‘rﬁ'l“?”é%ﬂ’\éféméﬁ”‘r"?‘3}#‘? sgen,
1L Dt G B S S S ARl gy
cycl oal Kihyl8, 8xdiarethylbene otidlplyridirvd2pdttieoyiHened3tsulfbhami@époban~st 5 R50 i s
A sUch A Y cotENaly 2eetptabid derivativs therear) O
10. The compound of claim 1 that is N-{(2-acetyl-4,6-
dimethylphenyl)-3-{[(3,4 dimethyl-5-isoxazolyl)amino]sulfonyl}-2-
thiophenecarboxamide, or a pharmaceutically acceptable derivative
15 thereof.
11. A pharmaceutically acceptable salt comprising the compound
of claim 10.
12. The salt of claim 11 that is a sodium salt.
13. The compound of claim 1, wherein Y' and Y? are each ‘, ‘i
20 nitrogen. i
14. The compound of claim 13, wherein a and b are each O.
15. The compound of claim 13, wherein R®, R® and R® are alkyl;
Y is O; and W is NH.
16. The compound of claim 13, wherein R® and R* are each H;
25 and X is S.
17. The compound of claim 13 that is 3-{[(4-chloro-3-methyl-5-
isoxazolyl)aminojsulfonyl}-N-(2,4,6-trimethyl-5-pyrimidinyl)-2-
thiophenecarboxamide, or a pharmaceutically acceptable derivative

thereof.



heteroaryl; or (ii) at least two of R5, R6, R7, R$ and R9, which substitute
adj acent carbons on the ring, together form al kyl enedi oxy,

al kyl enetwd oxywsy or al kyl enedi t hi oxy whi ch i s unsubsti t BCBHS@V35599
substituted by replacing one or 10 nore hydrogens with halide, |ower alkyl,
| ower al koxy or halo |ower alkyl, and the others of R5, R6, R7, R 8 and RO
are selected as in (i). 20. The conpound of claim 19, Werein R3, R4 and RO
are H Yis O0; and Wis NH 21. The conpound of claim 19, wherein R and
R2 are each 15 selected independently -iuém anong al kyl, | ower al kenyl,

| ower al kynyl, |ower hal oal kyl, halide, pseudohalide or H except that R2
is not halide. 22. The conpound of claim19, wherein RL is |ower alkyl or
halide; and R2 i sl8.0veThékbipoudd. odeal@wﬁonmuadaunfxed CEMRLL.C(RAerein the
conpound has 20 formula VIIIT: Me R6 R7 RECTI FI ED SHEET
(RULE 91) |SA/EP M oﬁhﬁgeemppewus‘o@%%%thatmgs mmﬁlﬂiar\‘r'éceutu cally
acceptabl e derivatives thereofg2wherein: R is lower alkyl pr halide; R5
is lower alkyl or - (CH2)xC(O {(CH2) YCH3; R6 is |ower alkyl,

- (CH2) xC(O) (CH2) YCH3, or Hfete yl; 5 R is hydrogen,sh dr , al koxy,
| ower al kyl, S(O 2NHR50 or 2NR38R39 and R8 is C%\I
heteroaryl, al kyl sgi fonyl, Z))XC(O) (CH2) YCH%a al kyI

pseudohal i de bydrixyalsla(l R : SO
(R D (R b2

and pharmaceutically acceptable derivatives thereof, where R' and R? are
either (i), (ii) or (iii) as follows:

5 (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, alkylsulfinyl,
alkylsulfonyl, aryloxy, arylamino, arylthio, arylsulfinyl, arylsulfonyl,
haloalkyl, haloaryi, alkoxycarbonyl, alkylcarbonyl, aminocarbonyl,

10 arylcarbonyl, formyl, substituted or unsubstituted amido, and 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,

15 (i) R' and R? together form -(CH,) -, where n is 3 to 6; or,

(iii) R" and R? together form 1,3-butadienyl {(-CH=CH-CH=CH-);
W is O, NH or (CH,), wherein zis O to 6; and Y is O, S, or,
together with R® and the atoms to which théy are attached, form a 3 to

16 membered unsubstituted or substituted cyclic or hgterocyclic ring;



C(O (CH2)XS(O2(CH2)YCH3 or C( = NNOR38) (CH2) YCH3. 10 24. The compound of
claim23, wherein: R5 is Me or acetyl; R6 is Me, acetyl or 2-oxazolyl; R
is H Mwos02MBe2, OCH2-cycl opropyl, hydroxy or S02NH ( 4PCT/US00/35599

chl oro- 3-met hyl - 5-i soxazolyl); and 15 R8 is C(O CH2SQ2CH3, C(O Me, CN,

C(O N(Me) (CH2-t-Bu), S02Me, 2-oxazolyl, S02-isopropyl, S02-n-propyl,

CH(OH) Me, C(ONM2, C(=N OM)Me, M2, C(OEt, A, n-propyl or ethyl. 25.
The conpound of claim 23, wherein RS and R6 are Me; R is H and R8 is
C(O Me. 20 26. The conpound of claim 2318Bat is N-(4-chloro-3-nethyl-5-

| soxazol yl )-2-(2-acetyl -4, 6-dinethyl phenyl am nocar bonyl) benzene-

sul fonam de. 27. The conpound of claim1, wherein Mis (CH2)Z, where z is O

to 6. 25 28. The Rfoam@®Widhrefingépéntdehtly yblectidfrohe afRpbpdrdyas, Hats mul a X
30 WD 01/49685 PCT/ US00/35599 -149 RZ 2 R\NR O O N S02 NH SOZ NH \

Ro or Rs Sovangreyppoglkyl IRQ@R'D alkyl 2lkernd, secirgliy! gnd(aryl, or(iRppsher
form alkylene or alkenylene, where R*! is alkyl, aryl, heteroaryl, aralkyl,
heteroaralkyl, cycloalkyl, alkylamino, dialkylamino, arylamino, diarylamino,

5 alkyisulfonylamino, arylsulfonylamino, alkylsulfonylalkylamino,
alkylsulfonylarylamino, arylsulfonylalkylamino or arylsulfonylarylamino;

Y' and Y? are each independently carbon or nitrogén; aand b are
each independently O or 1;

R%, R®, R’, R® and R® are each independently selected from

10 (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, pseudohalide,
alkyl, alkenyl, alkynyl, aryl, arylalkyl, heteroaryl, alkoxy, alkylamino,
alkylthio, haloalkyl, alkylsulfinyl, alkylsulfonyl, alkoxycarbonyl,

15 alkylcarbonyl, alkenylthio, alkenylamino, alkenyloxy, alkenylsulfinyl,
alkenylsulfonyl, alkoxycarbonyl, arylaminocarbonyl, alkylaminocarbonyl,
aminocarbonyl, {alkyl-aminocarbonyl)alkyl!, acetoxy, hydroxyl, carboxyl,
carboxyalkyl, carboxyalkenyl, alkylsulfonylaminoalkyl, cyanoalkyl, acetyl,
acetoxyalkyl, hydroxyalkyl, alkoxyalkoxy, hydroxyalkyl, (acetoxy)alkoxy,

20 (hydroxy)alkoxy, formyl, sulfonyl chlorides, amino acids, hexoses, O-
glycosides, riboses, lower alkyl, CN, —(CH,),C{O{CH,),CH;, —(CH,),CH,,
(CH,),NH-lower alkyl, —(CH,),C(O}NH,, a D-, L- or racemic amino acid, a
primary or secondary amide, O-glycoside, a hexose or ribose, —S(O),NH,,
hydroxy, alkoxy, alkoxycarbonyl, acetoxyalkyl, —{(CH,),COOH,

25 —(CH,},CH(COOH)}(CH,),CH;, CO,-lower alkyl, CN, heteroaryl,
C(O)(CH,),S(0),(CH,),CH;, C(=N-OR*®)(CH,),CH;, —C(O)C(0)(CH,),CHj,
—(CH,),N{CH,),, S(0),NHR®®, 0S(0),NR®*¥R®, alkylaryl, alkylheteroaryl,
C(O)NHR®®, —(CH,) OH, and —C(O)N(H)N(H)R®?;



or pharmaceutically acceptable derivatives thereof, where R and R2 are
either (i), (ii) or (iii) as follows: (i) R and R2 are each independently
sel ect ed HoadbkssNH2, NO2, hal i de, pseudohal i de, al kyl, aldeamob/ssabkynyl,

aryl, arylalkyl, heteroaryl, 5 alkoxy, alkylam no, alkylthio, alkyloxy,
hal oal kyl, al kyl sul finyl, alkylsulfonyl, aryloxy, arylamno, arylthio,
arylsul finyl, arylsulfonyl, haloalkyl, haloaryl, alkoxycarbonyl,

al kyl car bonyl , am nocarbonyl, arylcarbonyl, fornyl, substituted or

unsubstituted am do, and substituted orqgfaisubstituted ureido, in which the
al kyl, al kenyl and al kynyl portions 10 contain from1 up to about 14
carbon atons and are either straight or branched chains or cyclic, and the

aryl portions co 880, el R2 is
not halide or ps%@%h ftl dger,\@lfpp %Eéfgeﬁiﬁ@%'}éé}t% B?e gﬁ‘n@ﬂ%gt@é

where n is 3lky, étkeayl, dlkynyl, Brylamaidakylo @dhary! f bétérac\%’clbmaﬂrqllaﬂtw (-CH =
CHCH=CH); 15 Y and Y2 are each |ndependently carbon or nitrogen; a
and b are é‘é%'ﬁ"‘i%e;?é’f‘ﬁfé\htqry Q?‘VorCVPIO@SYl Ry cloatkemy anhcrologhynykch

i ndependent |y sel D 0 | J.ows: WO 01/ 49685

PCT/ US00/ 35599 Xe%gq,gé:reo 0 n(dﬁg\)dgaé t{’kglzg{re each independently

sel ect ed5f rom amsPgs breuBeiulbitas cIC%IFRB,&IRBQen NUdr skghdowerldlkéxy or
pseudohal i de, aIkyI aIkenyI al kynyl, aryl, arylal kyl, heteroaryl,
al koxy, al k‘IﬁIe&@ﬁoﬁbY of| kyl t hi o, hal oal kyl, al kyI sul finyl, alkylsulfonyl,

al koxycar bonyl . el ki GRE AN po akkey |l 0g ¢ mthgub@?w@' SqauLee

al kenyl sul fi nyI eny suI fonyl’, dl kdxycar ohyl am nocar

al kyl ami nocaabssnd on thmnimatrdg@ﬂyén fored hbklylmdiozw bltkmén)e&hlbe/oxﬁQﬂt OXY,
hydr oxyl , car boxyl car boxyal kyl , carboxyal ken al kyl sul f onyl am noal kyl ,

cyanoal kyl , aﬁwé@rwdlthlazs\ét\féwal lﬁwnsuwww)@yiam@mgstapum& | lepkaeing one or
hydr oxy ky I a y I I
chl ori dg? éﬂn?r%o acl é)é)jgh\}gﬁﬁlsha“%g HWPF gﬁ(é,\"dié)@é al sgrsm I?agé\gér)w%f)%%yl CN
- (CH2) xC( O) GaHXh¥G@Bers OEHP) )BQHB, ., R® and R® are seIected as in (i).
20. The compound of claim 19, wherein R®, R* and R® are H; Y is
O; and W is NH.

21. The compound of claim 19, wherein R’ and R? are each

15 selected independently from among alkyl, lower alkenyl, lower alkynyl,
lower haloalkyl, halide, pseudohalide or H, except that R? is not halide.
22. The compound of claim 19, wherein R’ is lower alkyl or
halide; and R? is lower alkyl.

23. The compound of claim 19, wherein the compound has

20 formula VIl
Me
1
R 1 \}N
25 0]
SO;NH
S5
H R
N
30
O
R® R®
R7
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(CH2) xNH- | ower al kyl, -(CH2)xC(ONH2, a D, L- or racemc amno acid, a
primary or secondary am de, O glycoside, a hexose or ribose, -S(O 2NH2,
hydr oxy, ved kox9sss al koxycar bonyl , acet oxyal kyl, - (CH2) xOOB&/US)/35599

- (CH2) xCH(000H) (CH2) YCH3, C02-1 ower al kyl, CN, heteroaryl,

C(O (CH2) xS(O 2(CH2) YCH3, C(=N-OR38)(CH2) YCH3, -C(O C(O (CH2) YCH3,
-(CH2) xN(CH3) 2, S(O) 2NHR5, OS(O) 2NR38R39, al kyl aryl, al kyl heteroaryl,
C(O NHR50, -(CH2),,0H, and -C(O N(H N(H) R50; where R38 and R39 are each
i ndependent|y selected from hydrogen, 2@glkyl, al kenyl, alkynyl, aryl,
hal oal kyl, al kyl aryl, heterocyclyl, arylalkyl, arylalkoxy, alkoxy,

aryl oxy, cycloalkyl, cycloal kenyl and cycloal kynyl; x and y are each

i ndependent | of &ér%dcﬁeutmdy%%%epsaw%r@%mwebQwefeoal WHerein:ower al koxy or .
heteroaryl; or (ii) at least two of R5, R6, R7, R8 and R9, which substitute

adj acent 25 car bdhis '@NVth@'kVi eghalidgjet her form al kyl enedi oxy,
al kyl enet hi oxyoxy,

substituted by re f%cl ro%lg{)'eg'! t %%yh%r)g@d_elﬁs ﬁng’tsﬁbﬁ;: ;[gteedl g\r/ver al kyl ,

| over al koxy or hedp lloWalaWyJ-mHg)nd(mhel—g; oH,5 oetheltdroargl; R7, R8 and RO
are selected as in (i 29. The conpound of claim 28, wherei 0 V\D 01/ 49685

PCT/ US00/®85599 35@%qug§nhalydr@fv|aih9xyal|ow¢r alke!, IOV MR 0Kyl ; R5 i s
| ower al kyl 26( (CH2) YCH3; R6 is |ower alkyl,

-(CH2),, C(O)@é‘%&&gﬁi g%’%) eteroaryl; 5 R is hydrogen, hydr oxy, al koxy,

| ower al kyl, S((D)NF@@I\H?@R:*WIQ ROIISETA, am/o%woR%B and R39 are each

i ndependentl sel ected from hydrogen, alky al'kenyl , al k{ g aryl,
Yal ko

hayoal kyl , dﬂkyzl)&(ﬂ) CHép@ch@IJsW all@!ﬁypapuglphahctﬁ WVQFR&@" Xy,
oo SR SOEIGREER Bt ORI, 10 S0 055
het er oaryo ; The compound of claim 23, wherein:
R® is Me or acetyi;
R® is Me, acetyl or 2-oxazolyl;
R’ is H, Me, OSO,NMe,, OCH,-cyclopropyl, hydroxy or SO,NH-(4-
chloro-3-methyl-5-isoxazolyl); and

15 R® is C(O)CH,S0,CH,, C(O)Me, CN, C(O)N(Me){CH,-t-Bu), SO,Me,
2-oxazolyl, SO,-isopropyl, SO,-n-propyl, CH{OH)Me, C(O)NMe,, C{=N-
OMe)Me, Me, C(O)Et, CI, n-propyl or ethyl.

25. The compound of claim 23, wherein R® and R® are Me; R is
H; and R® is C(O)Me.

20 26. The compound of claim 23 that is N-(4-chloro-3-methyl-5-
isoxazolyl)-2-(2-acetyl-4,6-dimethylphenylaminocarbonyl)benzene-
sulfonamide.

27. The compound of claim 1, wherein M is (CH,),, where z is O
to 6. '

25 28. The compound of claim 27, wherein the compound has

formula X:

30



R8 is CONR38R39, CN, heteroaryl, alkylsulfonyl, (CH2)xC(O (CH2)YCH3,

al kyl, halide, pseudohalide, hydroxyal kyl, C(O (CH2)xS(O 2(CH2)YCH3 or C(
= N-OR38WQCHRGRCH3; 15 RO is H Y and Y2 are each i ndeprat@sed3sswar bon or
nitrogen;, ais 1 if y2is carbon; ais Oif Y2 is nitrogen; bis 1if Y
is carbon; and b is Oif Y is nitrogen. 30. The conpound of claim 29,
wherein Y and Y2 are carbon; a and b are each 1; R5, R6 and R8 are | ower
al kyl; and R7 is H or SO2NHR50, 20 where R50 is heteroaryl. 31. The
conmpound of claim 28 selected fromthe ga@up consisting of

N- (4-chl or o- 3- net hyl - 5-i soxazol yl )-2-(2, 4, 6-

tri met hyl benzyl ) benzo[ b] t hi ophene- 3-sul f onam de and N-(4-chl oro- 3-

met hyl - 5-i soxazol yl ) -2-(3-(4-ch @ro-3-nethy|-5-isoxazo|y|)anigosulfonyl 25
2,4,6-trinethyl benzyl)benzo[ b] t it ophene- 3-sul fonam de. 32. AR
pharmaceutically acceptabl e sal i of the compound of claim 1. 33. The salt

of claim32 that is a sodRu aITN WD 01/ 49685 PCT/ USOR/ o 152 34. A
pharmaceutical conposition, c rising an effective anount\ of ja conpound
of claim1l or a pharmaceutica yQaccept able derivative th in a

punt . i”’'s effective for
aneliorating pions 2of an endot hel i n pdi at ﬁ@éﬁse. 35. A

¢ anoung®of a conpound
al |'y eptable _derivative thereofgdn a

'16(?(,?§Rmer ei N theganoum i 1f/{§tt)i>ve for
an jendot hel i n- 10 nedi at ed |gdi sease. 36. The
gytf\olggml ated for singl Feaaor \r;%u ilgLe dosage

phar maceut i caf
of claim 10 or\z
phar maceutical ly ac8ept abls
aneliorating the synptons o
conposi tion of claim 34 tha
adm ni strati on. R Y

R, R,

phar maceuti cal | !acceptggLeNpprri er, wherein th

or pharmaceutically acceptable derivatives thereof, where 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, alkyi, alkenyl, alkynyl, aryl, arylalkyl, heteroaryl,

b alkoxy, alkylamino, alkylthio, alkyloxy, haloalkyl, alkylsulfinyl,
alkylsulfonyl, aryloxy, arylamino, arylthio, arylsulfinyl, arylsulfonyl,
haloalkyl, haloaryl, alkoxycarbonyl, alkylcarbonyl, aminocarbonyl,
arylcarbonyl, formyl, substituted or unsubstituted amido, and substituted
or unsubstituted ureido, in which the alkyl, alkenyl and alkynyl portions

10 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,

(i) R" and R? together form -(CH,),-, where n is 3 to 6; or,
(iii) R" and R? together form 1,3-butadienyl (-CH= CH-CH =CH-);

15 Y' and Y? are each independently carbon or nitrogen; a and b are
each independently O or 1;

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

(i) or (ii) as follows:



37. The conposition of claim35 that is fornulated for single or multiple
dosage admi nistration. 15 38. An article of manufacture, conprising

packagi ngvoat/&e8al and a conpound or a pharnmaceutical |y RCT/@EPME3F®
derivative thereof of claim 1 contained within the packaging material,
wherein the conpound is effective for antagonizing the effects of

endot helia, aneliorating the synptons of an endot helin-nedi ated di sorder,
or inhibiting the binding of 20 an endothelin peptide to an ET receptor
with an 1C50 of |less than about 10 pM-180d t he packagi ng material includes
a | abel that indicates that the sulfonam de or derivative thereof is used
for antagoni zing the effects of endothelin, inhibiting the binding of

endothelin to an (§neS) RE) R, ReaAPIRH aredsadh Bridpepdantigrddddtetifromedi at ed
di sorder. 25 39. An article o gture, conprising packagi ng materi al

f  manuf .
and & compaunansH OB NHEEcGANAIT” adiepETe. delingaproutehaliiso of
claim 10 c i i t h i iah, ej . conmpound i s
ef fective f(;.":lrﬂﬂg\ah{:a g%g |'z+“r§8n\t{lh§rg¢% E@? lswyg’fﬁ%tr?g% I‘S{Jle’l ?Iﬁgﬁg’n%l{klyz)ﬁ'tn%hg t he
synpt ons of @kylefidot elbalkyiveslk plisatdirdil salkgulfoayl,i alkokytarbgnyhe bi ndi ng of
WO 01/ 49685 PCT/ US00/ 35599 -153 an endothelin peptide to an ET receptor
with an 1Bcs@lkylcaghonvlnalkenyibiio. alkenyiaming @lkerylgxexalkeny sy al

i ncl udes a | I, ;N 'lﬁg;% i i i t her eof
is used for an a%%%ﬁ?ﬂggl e e?PSe‘;c]ﬂQ' %)#Wargﬁ‘g&o{ﬁg?ﬁkegfﬁ?%ﬁé%‘g%ﬁg’bi ndi ng
of endot hel iaminacarbandptdieyliamirecapbomylalkyl, beetdxy)thyaltoxyl, carboxyl,

endot hel i n-nmedi at ed dj sorder. 40. A nethod for the treatnent of
endot hel i n- riddbax ikl sesesyalkeryipalikyisiyfonyiamingalkylngyapoalkyligicety!  an

accopt abl o CErroaRilkD ARG Al M ey, dyeRoRPATEIEHASGIONY, i ent

to anel i@ at(aydrexyjaikenye fadmylheulfonglciplbeites pbnime adidsedrxosdd, OA net hod

i ni ot er | AVEEHHOS R EEtS, JAMEr PUOH; o8 arbafie IO CEblmd (CH),CHa,
(CH,),NH-lower alkyl, —(CH,),C(O)NH,, a D-, L- or racemic amino acid, a
primary or secondary amide, O-glycoside, a hexose or ribose, —S(O),NH,,
hydroxy, alkoxy, alkoxycarbony!, acetoxyalkyl, —(CH,),COOH,

15 —(CH,),CH(COOH)(CH,),CH;, CO,-lower alkyl, CN, heteroaryl,
C(O){CH,),S(0),(CH,),CH;, C(=N-OR*)(CH,),CH;, —C(O)C(O)(CH,),CHj,
—(CH,),N(CH,),, S(O),NHR®?, OS(O)ZNR38R39; alkylaryl, alkylheteroaryl,
C(O)NHR5°, —(CH,),OH, and —C(O)N{H)N(H)R®°;

where R® and R®® are each independently selected from hydrogen,

20 alkyl, alkenyl, alkynyl, aryl, haloalkyl, alkylaryl, heterocyclyl, arylalky!,
arylatkoxy, alkoxy, aryloxy, cycloalkyl, cycloalkenyl and cycloalkynyl; x
and y are each independently O to 14; and R® is hydrogen, lower alkyl,
lower alkoxy or heteroaryl; or

(ii) at least two of R%, R®, R’, R® and R®, which substitute adjacent

25 carbons on the ring, together form alkylenedioxy, alkylenethioxyoxy or
alkylenedithioxy which is unsubstituted or substituted by replacing one or
more hydrogens with halide, lower alkyl, lower alkoxy or halo iower alkyl,
and the others of R®, R%, R7, R® and R® are selected as in (i).

29. The compound of claim 28, wherein:



of claim 10, or a pharmaceutically acceptable derivative thereof, wherein
the effective anount is sufficient to aneliorate one or nore of the 15
synpt ons Vb 01/ke83li sease. 42. The nmethod of claim40, wher BCTVUSOE3SEM9sease i S
selected from the group consisting of hypertension, cardiovascul ar

di seases, cardiac diseases including nyocardial infarction, pulnonary .
hypertension,' neonatal pul nonary hypertension, erythropoietin-nediated
hypertensi on, 20 respiratory diseases and inflamuatory di seases, i ncluding
asthma, bronchoconstriction, ophthal noli®egic di seases includi ng gl auconma
and inadequate retinal perfusion, gastroenteric diseases, renal failure,
endot oxi n shock, nenstrual disorders, obstetric conditions, wounds,

lam nitis, erectiRejsdyslbwidbiv@n,.alkgnopause, osteoporosis and nmetabolic 25
bone di sorders, cljmacteric disorders including hot flushes, abnorma
clotting patterns? igrleyetialkyl; di sconfort and increased incidence of

cardi ovascul ar di t her i sor iated wth the reduction
in ovarian funct iﬁ%ﬁﬁwﬁ%ﬁi(@-%gedem%ﬁéﬂ@g%'-gz-%z@ﬁ%mpsi a, control and
nmanagement of | atRf isdakvercaiRyiegn gy, CrOXCHS) OH der distemaayled di sorders, WO
01/ 49685 PCT/ US00/ 35599 -154 anaphyracti ¢ shock, henorrhagig shock and

i munosupbr essantRnisdndregeny brdroxasdkenst lovear akyl, H0) MdReamdd of clai m
41, wherein 6§§O)dh|§eq-§@ is selected from the group consisting of

hypert ensi on, ~cardi ovascul ar di seases, cardiac 5 diseases including

myocar di al i nfar ovhere RFUARDIREP wréypaehtindsp@identiiessiatadd fronimbpéarogen,
hypertensi on, erythropoi etin-nedi ated hypertension, respiratory diseases
and i nf | ammeleyly BilesdAsEEy Ny inc Ve alS Y indcyIami disieseerdy b isvialiy
opht hal nol ogj j s8g.-i.ncl udi ' i,hal.

per fusion, 3% F@ggﬁgégg%*ﬁﬁégg% éfg&%%%ﬁg?§$?ﬂ¥%%&?ﬁ%gﬁgéﬁgégﬁ&gﬁggk,
menst r ualo dismr geirs caehsindepéesdaodOt icond; awduRfdss hyldangen t losveredliegl i | e
dysfuncti on, nmenopause, osteoporosis and netabolic bone disorders,

cl i mact eri c lAWes %Y PhERIRICAEY Ihot f 1 ushes, abnor na

R® is CONR®R?®*, CN, heteroaryl, alkylsulfonyl,
(CH,),C(O)(CH,),CHj, alkyl, halide, pseudohalide, hydroxyalkyl,
C(ONCH,),S(0),(CH,),CH; or C{=N-OR%){CH,),CHy;

15 R%is H; Y! and Y2 are each independently carbon or nitrogen; a is 1
if Y2 is carbon; a is O if Y? is nitrogen; b is 1 if Y' is carbon; and b is O if
Y is nitrogen.

30. The compound of claim 29, wherein Y' and Y? are carbon; a

and b are each 1; R%, R® and R® are lower alkyl; and R’ is H or SO,NHR®°,
20 where R® is heteroaryl.

31. The compound of claim 28 selected from the group
consisting of N-{(4-chloro-3-methyl-5-isoxazolyl)-2-(2,4,6-
trimethylbenzyl)benzolb]thiophene-3-sulfonamide and N-{4-chloro-3-
methyl-5-isoxazolyl)-2-(3-(4-chloro-3-methyl-5-isoxazolyl)aminosulfonyl-

25 2,4,6-trimethylbenzyl)benzo[b]thiophene-3-sulfonamide.

32. A pharmaceutically acceptable salt of the compound of claim

33. The salt of claim 32 that is a sodium salt.



clotting patterns, urogenital disconfort and increased incidence of

cardi ovascul ar di sease, and other disorders associated with the reduction
15 in ovavOan4deencti on i n m ddl e-aged wonen, pre-ecl anpsi BCT/US6IS6Y9 and
managenent of |abor during pregnancy, nitric oxide attenuated disorders,
anaphyl acti ¢ shock, henorrhagi c shock and i mmunosuppressant - nedi ated renal
vasoconstriction. 44. The method of claim42, wherein the disease is
selected from 20 the group consisting of asthma and inflanmatory di seases.
45. The nethod of claim42, wherein the1&2sease is glaucoma. 46. The

met hod of claim43, wherein the disease is selected from the group

consi sting of asthma and inflammatory di seases. 47. The nmet hod of claim 43,

wherein the di seass, i5 phladth@esBtical’SorABositiofichashrisig ianhéfedtivg t he
bi ndi ng of an endothelin peptide to an endothelinA (ETA) or endothelinB
(ETB) recept@PouBhpf @stargresnt &dtglaign 1t aeamhvspmaseudically aceerisdlthd of clai m

51l s e VA ALIRretE LR abanteqly R e T RN T
prior to, sidmblanaoeRbytive fbr amelidrMaes ted syhbtoaTy 6F bh rgrdoiieelirecept or

with the endothelin peptide. 49. A nethod for inhibiting the binding of an
endot hel ith paptliaged ©déseags- endot hel i nA (ETA) or endot hel i nB (ETB) receptor,

compri si ng cont acigngy JLhe LeAeRl lmbLiigd, CopRaNAd, o eralmdo, or arms

L~~11~ accept abl e"der’i vative thereof, ereln: € Con ng 1s effected

prior to, sidrmblianepasétdmpblifd@f claimbIeqoestpHapeeeutichilygctistabieept or
with the endothelin peptide. 50. A nethod for altering endothelin
r ecept or - medierivadivecthereel/in a phacarsertraly esserigblngarier cndwraisl the

;gggg{ o ‘é"' f]%p?vgﬁgegﬁggté\?ée Of§J ahiDiioAing the SYhbtdmshs BnRIMdoTREAY 1@l Iy
10 mediated disease.
36. The composition of claim 34 that is formulated for single or
multiple dosage administration.
37. The composition of claim 35 that is formulated for single or

multiple dosage administration.

15 38. An article of manufacture, comprising packaging material and
a compound or a pharmaceutically acceptable derivative thereof of claim
1 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

20 an endothelin peptide to an ET receptor with an I1C;, of less than about
10 uM, and the packaging material includes a label that indicates that the
sulfonamide or derivative thereof is used for antagonizing the effects of
endothelin, inhibiting the binding of endothelin to an endothelin receptor
or treating an endothelin-mediated disorder.

25 39. An article of manufacture, comprising packaging material and
a compound or a pharmaceutically acceptable derivative thereof of claim
10 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



51. A nethod for altering endothelin receptor-nediated activity,

conprising contacting an ene' 7d--othelin receptor with a conpound of claim
10, or awoou4968mcceptabl e derivative thereof. 15 52. Ther@hasenssewt i cal
conposition of claim 34, wherein the pharmaceutically acceptable carrier
conprises a sodi um phosphate buffer solution containing a sugar. 53. The
phar maceuti cal formulation of claimb52, wherein the conpound is a
pharmaceutical | y-acceptabl e al kali nmetal salt. 20 54. A lyophilized powder,
conprising a salt of the conpound of chlggm 1. 55. The |yophilized powder
of claim 54 produced by a process, conprising: (a) dissolving a

phar maceuti cal | y-acceptabl e salt of the sulfona- 25 m de conpound in a

sodi um phospiakRdGtHIApSEHdE 1P BN Nt EESHIBE vALS WBAIC,, BF |63 yababe; (D)
sterile-filteri gg the resulting solution; and (c) lyophilizing the filtered

sol uti on unde? LM aaridithe paslpgingnmaterial pnelydes alabebthatdngdinades th®EWE FI ED

clai m 55, Wb OPATOHE o ARV Bpréar s S F pilechiih g e HBGRHT Uy

C

of manuf act WirRjotReIMI ihRibIEngaRK 2hdIBIgNBH &idcthefRdo #h EAGotaNRakceptdr ai m
54, contained within the packaging material, 5 wherein the conpound is

ef fective f @ tagatin@anzendpthelin-wnedister disostele- thelin, anmeliorating the
sympt onms of an engot hel i n- medi ated di sorder. . or inhibjti i_.ndi ng of
2 endot hel i n peptds reEiEEpPBE ARG o Shco Rl TapiRied seditibou: 1
, UM and t hexdmgksiagetmmfisieriay tone sUBRTtan eliettivé AtourtdbCalcempdaid t he
sul fonam de or salt thereof is used for antagonizing 10 the effects of

endot hel i n, afndpisntl, iy a peapnadewicAly aerritable derivative drrgeof, wherein
the effective amount is sufficient to ameliorate one or more of the
10 symptoms of the disease.

41. A method for the treatment of endothelin-mediated diseases,
comprising administering to a subject an effective amount of a compound
of claim 10, or a pharmaceutically acceptable derivative thereof, wherein
the effective amount is sufficient to ameliorate one or more of the

15 symptoms of the disease.

42. The method of claim 40, wherein the disease is selected from
the group consisting of hypertension, cardiovascular diseases, cardiac
diseases including myocardial infarction, pulmonary hypertension,
neonatal pulmonary hypertension, erythropoietin-mediated hypertension,

20 respiratory diseases and inflammatory diseases, including asthma,
bronchoconstriction, ophthalmologic diseases including glaucoma and
inadequate retinal perfusion, gastroenteric diseases, renal failure,
endotoxin shock, menstrual disorders, obstetric conditions, wounds,
laminitis, erectile dysfunction, menopause, osteoporosis and metabolic

25 bone disorders, climacteric disorders including hot flushes, abnormal
clotting patterns, urogenital discomfort and increased incidence of
cardiovascular disease, and other disorders associated with the reduction
in ovarian function in middle-aged women, pre-eclampsia, control and

management of labor during pregnancy, nitric oxide attenuated disorders,



thelin receptor or treating an endothelin-nedi ated di sorder. 58. A

conbi nation conprising: a sterile vial containing the pharnaceuti cal

formul at i @iy Afs96dsal m 54. 59. The conbi nation of cl ai m 58,pcwngNo6i38590 he
sterile vial contains 15 an anount of the powder that is for single dose
adm ni stration. 60. The conbination of claim58, wherein the sterile vial

al so contains an anount of sterile water for injection; and the final
concentration of the sulfonam de sodiumsalt is between about 1 and 250

ng/ mL. 20 61. The pharnmaceutical conposqjgqon of claim34 that is

formul ated as a tablet or capsule. 62. The conposition of claim®61l, further
conprising an enteric coating. 63. The conposition of claim®6l, wherein

the coatingj e S t: | ene
gl ycol , pol %‘?{,’@?Ly fgn%oégr%rﬁghﬁgé{acg% or o?ﬁ{i r@ﬁgrﬁ&%ﬁr&%ﬁn&%%ﬁa&%ﬁat ex,
phenyl sal i eghalt easovdnstnittiorst earate, stearic acid and carnuba wax.

RECTI FI ED SHEET (RULE 91) | SA/EP WO 01/ 49685 PCT/ USQ0/ 35599 -157 64. The
phar maceut i cal cdhboding Bsthed of Glaims4 1, ¥rereimthe disesrgrisselasted dram
accept abl e rJ F | 0 ; fLers t LQRy;coNt ai ni ng
= cugar. o5 iR SRR RE of nYBENRLRRY SRPEbGaRtlier sl LARSEC! 7
conpound b s disgasesrincleding ahyocaadiad pifabdtiors| jaormery dyeatdnsidi. A

| yophili zed powder, conprising a salt of the conmpound of claim1Q. 67. The
| yophi | i zed N§eWRaE RHIMANG L IyHestehgifte Erythrepgigitnediateshypasitonsiong (a)

oS EBLALERERACER s RAERANSRYS S3Liodl, UG LE0naT
bronchoconstriction, ophthalmologic diseases including glaucoma and
inadequate retinal perfusion, gastroenteric diseases, renal failure,

10 endotoxin shock, menstrual disorders, obstetric conditions, wounds,
laminitis, erectile dysfunction, menopause, osteoporosis and metabolic
bone disorders, climacteric disorders including hot flushes, abnormal
clotting patterns, urogenital discomfort and increased incidence of
cardiovascular disease, and other disorders associated with the reduction

15 in ovarian function in middle-aged women, pre-eclampsia, control and
management of labor during pregnancy, nitric oxide attenuated disorders,
anaphylactic shock, hemorrhagic shock and immunosuppressant-mediated
renal vasoconstriction.

44. The method of claim 42, wherein the disease is selected from

20 the group consisting of asthma and inflammatory diseases.

45. The method of claim 42, wherein the disease is glaucoma.

46. The method of claim 43, wherein the disease is selected from
the group consisting of asthma and inflammatory diseases.

47. The method of claim 43, wherein the disease is glaucoma.

25 48. A method for inhibiting the binding of an endothelin peptide to
an endothelin, (ET,) or endotheling (ETg} receptor, comprising contacting
the receptor with a compound of claim 1, or a?hé\r‘mﬁﬁéh wégclc‘;?;)table

derivative thereof, wherein:
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or carbohydrate; (b) sterile-filtering the resulting solution; and (c)

| yophilizing the filtered solution under standard conditions to 15 produce
a steril ewgowwkesss 68. The powder of claim 67, wherein the@uganse e~at ~t
contains dextrose. 69. An article of manufacture, conprising packaging
material and a the powder of claim66, contained within the packagi ng
material, 20 wherein the conpound is effective for antagoni zing the effects
of endo- thelin, aneliorating the synptons of an endot hel i n- nedi at ed

di sorder, or inhibiting the binding ofLis6 endothelin peptide to an ET
receptor with an 1C50 of less than about 1 pM and the packagi ng materi al

i ncludes a | abel that indicates that the sulfonam de or salt thereof is
used for antagonigp @miactiflyiCbieeted plioPREOkIRItdhedudl Riith By the binding
of endothelin to an endo- thelin receptor or treating an

endot hel i n- seh‘seqwﬁwﬂcsoontmctmg?the vecepitdyi wath the endpthdinngeptidest eril e vi al

containing the p ceutic for ati of cla 66. | FI ED, SHEET
(RULE 91) | SA/ EPD‘%H& *{T}éﬁ %@9@'“0"'1%8’?1?{‘ eﬁ%‘%ﬁﬂtﬂ%tqeow of
claim 70, r iyl t t hat
is for si n\é\llgg ods?)ethgrd?n )r(gt%/%(?l&h%ﬁn % sreﬁgpjﬁg}n.n& sé %%? % %\,herel n
t he sterbl ethe a;hcexitso wnd:lmratmnmpoandaafo«:lahndlfo strea-pharasi iy~ | nYect i on;

and the final 5 c ﬁft rat.i on, of the sul f onam de sodi umsal i s between
about 1 and@98@8pPt rivgtive therenfa WhE'8IYi cal conposition of claim 35 that

Is formul ated agh@chbad&ingls SﬁBéHanP riéfto Tﬁﬁﬁﬁégpéggjsi y MuPbr ¢l @l m 73,

further conprising an enteric coa I ng. nposition of claim73,
wher ei n t hesubsequenti ® sehtactied the receptor with the endothelin peptide.

50. A method for altering endothelin receptor-mediated activity,

10 comprlsm% contacting an endothelin receptor with a compound of claim
1, Mﬁfﬁi@é{:’%}tame derivative thereof.

51. A method for altering endothelin receptor-mediated activity,
comprising contacting an endothelin receptor with a compound of claim
10, P o8Ol (0 ’/? ptable derivative thereof.

15 52. The pharmaceutical composition of claim 34, wherein the
pharmaceutically acceptable carrier comprises a sodium phosphate buffer
solution containing a sugar.

53. The pharmaceutical formulation of claim 52, wherein the
compour;d is a pharmaceutically-acceptable alkali metal salt.

20 54. A lyophilized powder, comprising a salt of the compound of
claim 1.

65. The lyophilized powder of claim 54 produced by a process,
comprising:
(a) dissolving a pharmaceutically-acceptable salt of the sulfona-

25 mide compound in a sodium phosphate buffer solution containing a sugar
or carbohydrate;

(b) sterile-filtering the resulting solution; and
(c) lyophilizing the filtered solution under standard conditions to

produce a sterile powder.
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fromcellul ose acetate phthal ate, polyethylene glycol, polyoxyethylene
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56. The powder of claim 55, wherein the sugar or@ebehzgw%

contains dextrose.

57. An article of manufacture, comprising packaging material and
a the powder of claim 54, contained within the packaging material,
wherein the compound is effective for antagonizing the effects of endo-
thelin, ameliorating the symptoms of an endothelin-mediated disorder, or
inhibiting the binding of an endothelin peptide to an ET receptor with an
ICs, of less than about 1 yM, 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 endo-
thelin receptor or treating an endothelin-mediated disorder.

58. A combination comprising:

a sterile vial containing the pharmaceutical formulation of claim 54.

59. The combination of claim 58, wherein the sterile vial contains
an amount of the powder that is for single dose administration.

60. The combination of claim 58, wherein the sterile vial also
contains an amount of sterile water for injection; and the final
concentration of the sulfonamide sodium salt is between about 1 and 250
mg/mL.

61. The pharmaceutical composition of claim 34 that is
formulated as a tablet or capsule.

62. The composition of claim 61, further comprising an enteric
coating.

63. The composition of claim 61, wherein the coating is selected
from cellulose acetate phthalate, polyethylene glycol, polyoxyethylene
sorbitan, castor oil, ethyl cellulose pseudolatex, phenyl salicylate, n-butyl

stearate, stearic acid and carnuba wax.
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64. The pharmaceutical composition of claim 35, wherein the
pharmaceutically acceptable carrier comprises a sodium phosphate buffer
solution containing a sugar.

65. The pharmaceutical formulation of claim 64, wherein the
compound is a pharmaceutically-acceptable alkali metal salt.

66. A lyophilized powder, comprising a salt of the compound of
claim 10.

67. The lyophilized powder of claim 66 produced by a process,
comprising:

(a) dissolving a pharmaceutically-acceptable salt of the sulfona-
mide compound in a sodium phosphate buffer solution containing a sugar
or carbohydrate;

(b) sterile-filtering the resulting solution; and

(¢) lyophilizing the filtered solution under standard conditions to
produce a sterile powder.

68. The powder of claim 67, wherein the sugar orm%
contains dextrose.

69. An article of manufacture, comprising packaging material and
a the powder of claim 66, contained within the packaging material,
wherein the compound is effective for antagonizing the effects of endo-
thelin, ameliorating the symptoms of an endothelin-mediated disorder, or
inhibiting the binding of an endothelin peptide to an ET receptor with an
ICs of less than about 1 uM, 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 endo-
thelin receptor or treating an endothelin-mediated disorder..

70. A combination comprising:

a sterile vial containing the pharmaceutical formulation of claim 66.
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71. The combination of claim 70, wherein the sterile vial contains
an amount of the powder that is for single dose administration.

72. The combination of claim 70, wherein the sterile vial also
contains an amount of sterile water for injection; and the final
concentration of the sulfonamide sodium salt is between about 1 and 250
mg/mL.

73. The pharmaceutical composition of claim 35 that is
formulated as a tablet or capsule.

74. The composition of claim 73, further comprising an enteric
coating.

75. The composition of claim 73, wherein the coating is selected
from cellulose acetate phthalate, polyethylene glycol, polyoxyethylene
sorbitan, castor oil, ethyl cellulose pseudolatex, phenyl salicylate, n-butyl

stearate, stearic acid and carnuba wax.



